
Filed: 2013-09-27 

EB-2013-0321 

Ex. D2-2-1 

Attachment 7 



Filed: 2013-09-27 

EB-2013-0321 

Ex. D2-2-1 

Attachment 7 

CONFIDENTIAL 

July 2010. A copy of the agreed upon terms and conditions can be found in Attachment C. 
Please note that all payments are to be made in U.S. dollars. 

PROPOSED PROJECT TEAM 

Concentric will provide a highly experienced team to perform the services required by Torys. 
Mr. John Reed, Chairman and Chief Executive Officer, will serve as the Responsible Officer for the 
project. ]'vlr. James Coyne, Senior Vice President, ",'ill serve as a Regulatory Advisor and Mr. Samuel 
Eaton will serve as the Project Manager. They will be assisted by Mr. Daniel Dane, Senior Project 
i\1anager; Mr. Steve Caldwell, Senior Consultant; rvIr. Mark Cattrell, Senior Consultant; and Mr. 
James Kahler, Consultant. Resumes for these team members are included as ,\ttachment D and a 
contact list is provided as Attachment E. ;\dditional advisory, research and administrative resources 
may be utilized as necessary. 

If the above terms are acceptable to you, please kindly execute and return to me, the signature pages 
of this letter and the agreed upon terms & conditions (Attachment C). 

Concentric is looking forward to the opportunity to assIst Torys and OPG. 

Best regards, 

CONCENTRIC ENERGY ADVISORS, INC. 

John J. Reed 
Chairman and Chief Executive Officer 

Enclosures: 
:\ttachment A Scope of Services 
.\ttachment B ~ Concentric's Standard Rates 
.\ttachment C - Standard Terms and Conditions 
Attachment D Resumes of Project Team tvlembers 
:\ttachment E - Concentric Contact List 

CONCENTRIC ENERGY ADVISORS, INC. P\GE2 
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AGREED AND ACCEPTED: 

TJTLE: __ ~~~~~~ ______________ _ 

COMPANY: 

CONCE::-ITRIC E::-IERGY ADVISORS, I::-Ic. P~GE3 
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Scope of Services of Expert Reviewing 
Darlington Refurbishment Contracts and Strategy 

The scope of services provided by Expert is expected to include: 

ATTACHMENT A 

CONFIDENTIAL 

• Assisting legal counsel to OPG (both internal and external counsel) in order for counsel to 

aclYise OPG with respect to its commercial contract and contracting strategy for the Retube and 

Feeder Replacement (RFR) contract and contracts for other major work packages for the 

Darlington refurbishment project. 

• Reviewing information provided by OPG on its contract design strategy with respect to the RFR 

contract and other contracts, and prm-iding an assessment as to whether that strategy is 

reasonable and prudent. 

• Reviewing OPG's contracts proposed to bidding vendors for the RFR and other work, any 

other information provided by OPG in relation to it, and developing an opinion as to whether 

OPG's RFR contract is reasonable and prudent, and reasonably protects OPG's and its 

customers' interests. 

• The Expert may also be asked to testify at the next OEB rate hearing, prepare interrogatory and 

undertaking responses, assist with preparation of argument, and participate in other facets of the 

hearing. 

• In conducting its assessments, the Expert may have regard to the items that follow below. 

Industry Practices and Strategy Employed 

• Based on information from public sources, information provided to Expert by OPG, and based 

on the Expert's knowledge of similar contracting situations, what are industry practices and/or 

best practices for procurement of major power plant refurbishment and construction projects 

and specifically for procuring an RFR contract? How do such contracting practices vary tor the 

Canadian marketplace, if different from the U.S. marketplace? 

• Evaluate and summarize, with sufficient detail, OPG's procurement process that resulted in the 

final vendor contract. 

• In determining its contracting strategy, what factors should OPG have considered? Factors in 

this regard may include for example, cost and schedule certainty as to key project elements, the 

potential for disputes about scope of services and responsibilities, and work package integration. 

CONCENTRIC ENERGY ADVISORS, INC. 
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• \'Vhat are the benefits and or drawbacks to the strategy that OPG employed, and how did these 

benefits get quanti fled? 

CONCENTRIC ENERGY :\D\'ISORS, INC. 
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STANDARD TERMS AND CONDITIONS 

CONFIDENTIAL 

attributable to breach of contract, ton, including negligence, or othel\\,'ise; and except as herein 

provided, you release, indemnify, and hold Concentric, its agents, employees, or others providing 

materials or performing sel\"ices in connection with work on this assignment harmless from am· and 

all liability including costs of defense, settlement and reasonable attorney's fees. 

8. Work Product - Any report or other document prepared pursuant to these Terms shall be for your use 

only. Concentric's prior written consent is required for the use of (or reference to) its report or alW 

other document prepared pursuant to these Terms in connection ,vith a public offering of securities 

or in connection ,vith any other financing. Concentric hereby agrees, however, to the Client's 

reference to the work product in connection with any proxy relating to a combination between two 

parries. It is understood and agreed that Concentric's use of its proprietary computer software, 

methodology, procedures, or other proprietary information in connection with an assignment shall 

not giye you any rights with respect to such proprietary computer software, methodology, procedures 

or other proprietary infonnation. Concentric may retain and further use the technical coment of its 

work hereunder. 

9. ExctlJeri Concentric shall not be deemed in default of any pwyision hereof or be liable 

for any delay, failure in performance, or interruption of service resulting directly or indirectly from 

acts of God, civil or military authority, civil disturbance, war, strikes or other labor disputes, fires, 

other catastrophes, or other forces beyond its reasonable control, whether or not such eyent may be 

deemed foreseeable. 

10. Related In the event that Concentric employees (current or former), subcontractors or 

agents are compelled to provide testimony, produce documents, or otherwise incur costs or expend 

time in any legal proceeding related to Concentric's work for you, you agree to reimburse Concentric 

at its regular billing rate per hour for its time expended, and for any expenses incurred (ar 

Concentric's direct cost). 

11 J'\otice,r - All notices given under or pursuant to the Terms shall be sent by Certified or Registered 

Mail, Retmn Receipt Requested, and shall be deemed to have been delivered when physically 

delivered if to Concentric Energy Advisors, Inc., 293 13osron Post Road West, Suite 500, 

Marlborough, 1\1:\ ,\ttention Mf. John J Reed, Chairman and Chief Executive Officer, and if 

to you at the address shown on the Letter or Proposal of which these Terms are a part or such otber 

address as you may designate by written notice to us. 

12. Complete Ac~reemeflt It is understood and agreed that these Terms and tbe Letter or Proposal of 

,vhich thev are a part embody the complete understanding of tbe parties and that any and all 

provisions, negotiations and representations not included herein are hereby abrogated and that these 

terms cannot be changed, modified or varied except by written instrument signed by both parties. In 

the event you issue a purchase order or memorandum or other instrument covering the services 

herein provided, it is hereby specifically agreed and understood that such purchase order, 

memorandum, or instrument is for your internal purposes only, and any and all terms and conditions 

contained therein, whether printed or written, shall be of no force or effect unless agreed to in 

writing by Concentric. No waiver by either parties of a breach hereof or default hereunder shall be 

deemed a waiver by such party of a subsequent breach or default of like or similar nature. 

C()0JCE~TRIC E0JERCY ;\DVISORS, I~c P\GE2 
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STANDARD TERMS AND CONDITIONS 

CONFIDENTIAl," 

0/ I ntere.rt Concentric confirms it IS free of any actual or potential conflicts of mterest, 

respecting this assIgnment relating to OPG. 

14. oj . Concentric shall staff this assignment as described in the attached Contact List 
for OPG Nuclear EPC (Attachment E). Concentric will be permitted to assIgn up to three other 
consulting staff members without TOIl'S' prior approval. Concentric will obtain the prior approval 
from Torrs before assignmg any material work to any person beyond those permitted this 
paragraph. 

Concentric \vill strive to avoid duplication of effort in handling the assignment. 

15. and Bu[{~etilzg At the onset of handling this assignment, Concentric will work \vith to 
de\·elop an overall strategy for the assignment. This strateb'1' should be revised periodically as 
circumstances warrant. 

Concentric acknowledges that it may be asked to prepare a cost estimate or budget to implement the 
strategy, which has been agreed to for the conduct of an assignment. This budget will be used to 
assist in evaluating the strategy proposed for the assignment and to assist Torys in monitoring 
expenses. 

16. PtilJi/~ge and Confidential . Concentric confirms that correspondence and other 
communications, memorandums, documents, opinion letters and records exchanged between Torys, 
ope business personnel or other ope representatives and any ope Counsel are not to be released 
to other persons without the prior written approval of Torys. It is recognised, however, that the 
rules of privilege governing the release of such correspondence and other communications, 
memorandums, documents, opinion letters and records vary from jurisdiction to jurisdiction. 
Concentric and Torys will agree on a protocol in an effort to to minimise the risk of rec]uired 
disclosure and shall agree as to when Concentric must make any rec}uired disclosure. In addition to 
any requirements imposed on Concentric by law or regulation, Concentric will maintain all 
information provided to Concentric by Torys and OPG in strict confidence. 

17. Public Di.rclo.rtlre Concentric will not publicly disclose or reference work actiYities performed for 
Torvs and OPG in any manner, including promotional brochures, advertisements, websites or similar 
representations, without the prior written approval of Torys and ope. 

18. Acraunt.r Notwithstanding the provisions of section 2 above respecting Fees and Expenses, 
Concentric agrees to the following provisions respecting this assignment. 

Due to the confidential nature of this assigmnent, Concentric agrees to submit: 

(1) a summary sheet only of each account, showing: (a) the fee, (b) expenses, (c) Canadian goods 
and services tax or any other applicable taxes, (d) a subtotal, excluding taxes, and (e) the 
grand total; 

(2) a detailed account which will include at least the following information: 

(a) identification of the billing period to which the account relates; 

(b) an itemised summary of the work that has been undertaken, including a brief 
description of each service, the date on which each service was rendered, the time 

CO~CENTRIC E~ERGY ADVISORS, INC. P\GE3 
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AGREED AND ACCEPTED: 

CLIENT SIGNATURE 

TITLE: ____________________________ ___ 

DATE: ____________________________ ___ 

CONCE0JTRIC ENERCY ~\DVISORS, Nc. 

ATTACHMENT C 

STANDARD TERMS AND CONDITIONS 
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JohnJ. Reed 

ATTACHMENT D 
RESUME OF JOHNJ. REED 

CONFIDENTIAL 

Chairman and Chief Executive Officer 

John J. Reed is a financial and economic consultant \1,7ith more than 30 years of experience in the energy 
industry. 1\1r. Reed has also been the CEO of an Ni\SD member securities firm, and Co-CEO of the nation's 
largest publicly traded management consulting firm (NYSE: NCI). He has provided advisory services in the 
areas of mergers and acquisitions, asset divestitures and purchases, strategic planning, project finance, 
corporate valuation, energy market analysis, rate and regulatory matters and energy contract negotiations ro 
clients across North and Central America. 1\lr. Reed's comprehensive experience includes the development 
and implementation of nuclear, fossil, and hydroelectric generation divestiture programs with an aggregate 
valuation in excess of $20 billion. Mr. Reed has also provided expert testimony on financial and economic 
matters on mote than 150 occasions before the PERC, Canadian regulatory agencies, state utilitv regulatory 
agencies, various state and federal courts, and before arbitration panels in the United States and Canada. 
After graduation from the \'Vharton School of the University of Pennsyh,-ania, 1\1r. Reed joined Southern 
California Gas Company, where he worked in the regulatory and financial groups, leaving the firm as Chief 
Economist in 1981. He served as executive and consultant with Stone & Webster ;"Ianagement Consulting 
and RJ Rudden Associates prior to forming REED Consulting Group (RCG) in 1988. RCG was acquired 
by Navigant Consulting in 1997, where Mr. Reed sen-ed as an executive until leaving Navigant to join 
Concentric as Chairman and Chief Executive Officer. 

REPRESENTATIVE PROJECT EXPERIENCE 

Executive Management 

As an executive-level consultant, worked with CEOs, CPOs, other senior officers, and Boards of Directors of 
many of North America's top electric and gas utilities, as well as with senior political leaders of the U.S. and 
Canada on numerous engagements over the past 25 years. Directed merger, acquisition, divestiture, and 
project development engagements for utilities, pipelines and electric generation companies, repositioned 
several electric and gas utilities as pure distributors through a series of regulatory, financial, and legislatiyc 
initiatives, and helped to develop and execute several "roll-up" or market aggregation strategies for compal11es 
seeking to achieve substantial scale in energy distribution, generation, transmission, and marketing. 

Financial and Economic Advisory Services 

Retained by many of the nation's leading energy companies and financial institutions for sen'ices relating to 
the purchase, sale or development of new enterprises. These projects included major new gas pipeline 
projects, gas storage projects, several non-utility generation projects, the purchase and sale of project 
development and gas marketing firms, and utility acquisitions. Specific services provided include the 
development of corporate expansion plans, review of acquisition candidates, establishment of di\Tstiture 
standards, due diligence on acquisitions or financing, market entry or expansion studies, competitive 
assessments, project financing studies, and negotiations relating to these transactions. 

Litigation Support and Expert Testimony 

Provided expert testimony on more than 150 occasions in administrative and civil proceedings on a wlde 
range of energy and economic issues. Clients in these matters have included gas distribution utilities, gas 
pipelines, gas producers, oil producers, electric utilities, large energy consumers, governmental and regulatory 

CONCENTRIC ENERGY ADVISORS, INC. 
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agencies, trade associations, independent energy project developers, engineering firms, and gas and power 
marketers. Testimony" has focused on issues ranging from broad regulatorv and economic policy to virtually 
all clements of the utility ratemaking process. Also frequently testified regarding energy contract 
interpretation, accepted energy industry practices, horizontal and vertical market power, quantification of 
damages, and management prudence. Have been active in regulatory contract and litigation matters on 
virtually all interstate pipeline systems serving the U.S. Northeast, Mid~Atlantic, Midwest, and Pacific regions. 

Also served on FERC Commissioner Terzic'$ Task Force on Competition, which conducted an industry~wide 
investigation into the levels of and means of encouraging competition in U.S. natural gas markets. 
Represented the interests of the gas distributors (the AGD and UDC) and participated actively in developing 
and presenting position papers on behalf of the LDC community. 

Resource Procurement, Contracting and Analysis 

On behalf of gas distributors, gas pipelines, gas producers, electric utilities, and independent energy project 
developers, personally managed or participated in the negotiation, drafting, and regulatory support of 
hundreds of energy contracts, including the largest gas contracts in North America, electric contracts 
representing billions of dollars, pipeline and storage contracts, and facility leases. 

These efforts have resulted in bringing large new enerb'y projects to market across North America, the 
creation of hundreds of millions of dollars in savings through contract renegotiation, and the regulatory 
approval of a number of highly contested energy contracts. 

Strategic Planning and Utility Restructuring 

Acted as a leading participant in the restructuring of the natural gas and electric utility industries over the past 
fifteen years, as an adviser to local distribution companies (LDCs), pipelines, electric utilities, and independent 
energy project developers. In the recent past, provided services to many of the top 50 utilities and energy 
marketers across North America. Managed projects that frequently included the redevelopment of strategic 
plans, corporate reorganizations, the development of multi-year regulatory and legislative agendas, merger, 
acquisition and divestiture strategies, and the development of market entry strategies. Developed and 
supported merchant function exit strategies, marketing affiliate strategies, and detailed plans for the functional 
business units of many of North ,\merica's leading utilities. 

PROFESSIONAL HISTORY 

Concentric Energy Advisors, Inc. (2002 Present) 
Chairman and Chief Executive Officer 

CE Capital Advisors (2004 Present) 
Chairman, President, and Chief Executive Officer 

Navigant Consulting, Inc. (1997 - 2002) 
President, Navigant Energy Capital (2000 20(2) 
Executive Director (2000 - 2(02) 
Co~Chief Executive Officer, Vice Chairman (1999 2(00) 
Executive Managing Director (1998 1999) 
President, REED Consulting Group, Inc. (1997 1998) 

CONCENTRIC ENI:RCY ;\DVISORS, INC PACE A~2 
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REED Consulting Group (1988 1997) 
Chairman, President and Chief Executive Officer 

R.J. Rudden Associates, Inc. (1983 -1988) 
Vice President 

Stone & Webster Management Consultants, Inc. (1981 1983) 
Senior Consultant 
Consultant 

Southern California Gas Company (1976 1981) 
Corporate Economist 
Financial Analyst 
Treasury Analyst 

EDUCATION AND CERTIFICATION 

ATTACHMENT D 
RESUME OF JOHN J. REED 

CONFIDENTIAL 

B.S., Economics and Finance, Wharton School, University of Pennsylvania, 1976 
Licensed Securities Professional: NASD Series ,63, and 24 Licenses 

BOARDS OF DIRECTORS (PAST AND PRESENT) 

Concentric Energy Advisors, Inc. 
Navigant Consulting, Inc. 
Navigant Energy Clpital 
Nukem, Inc. 
New England Gas Association 
R. J Rudden Associates 
REED Consulting Group 

AFFILIATIONS 

National Association of Business Economists 
International Association of Enerb'y Economists 
,\merican Gas Association 
New England Gas :\ssociation 
Society of Gas Lighters 
Guild of Gas Managers 

CO~CENTRIC ENERGY "-\DVlS01L,), INC. 
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James M. Coyne 
Senior Vice President 

ATTACHMENT D 
RESUME OF JAMES M. COYNE 

CONFIDENTIAL 

Mr. Coyne provides financial, regulatory, strategic, and litigation support services to clients in the 
power and utilities industries. Drawing upon his industry and regulatory expertise, he regularly 
advises utilities, public agencies and investors on business strategies, investment evaluations, and 
matters pertaining to rate and regulatory policy, capital costs, valuation, fuels, and power markets. 
Prior to Concentric, Mr. Coyne worked in senior consulting positions focused on North American 
utilities industries, in corporate planning for an integrated energy company, and in regulatory and 
policy positions in Maine and Massachusetts. He has authored numerous articles on the energy 
industry and provided testimony and expert reports before the Federal Energy Regulatory 
Commission and jurisdictions in Alberta, British Columbia, California, Connecticut, Massachusetts, 
New Jersey, Ontario, Maine, Texas, Vermont, and \'Visconsin. l\k Coyne holds a B.S. in Business 
from Georgetown University with honors and an M.S. in Resource Economics from the University 
of New Hampshire. 

REPRESENTATIVE PROJECT EXPERIENCE 

Expert Testimony and Litigation Experience 

• Atlantic Path 15, LLC: Before the Federal Energy Regulatory Commission, filed expert 
testimony on the appropriate rate of return for the Path 15 transmission facilities in 
California, and the economic and business environment for transmission investments. 
(FERC Docket ERl1 _~OOO) 

• Terasen Utilities: provided a detailed study of alternative automatic adjustment mechanisms 
for setting the cost of equity, filed with the British Columbia Public Utilities Commission, 
December, 2010. (In response to BCUe Order No. G-158~09) 

• Commonwealth of Massachusetts, Superior Court, Central Water District vs. Burncoat Pond 
Watershed District; provided expert testimony on the appropriate method for computing 
interest in an eminent domain taking. (Civil Action No. WDCV2001-01051, May 2010) 

• Retained by the Ontario Energy Board to evaluate the existing DSM regulatory framework 
and guidelines for gas distributors, and based on research on best practices in other 
jurisdictions, make recommendations and lead a stakeholder conference on proposed 
changes. (2009-2010) 

• ,\TCO Utilities: primary cost of capital witness on behalf of ATCO Utilities in the 2009 
Alberta Generic Cost of Capital proceeding, for the establishment of the return on equity 
and capital structure for each of Alberta's gas and electric utilities. (AUC Proceeding ID. 85) 

• Enbridge: primary cost of capital witness before the Ontario Energy Board in its 
Consultative Process on the Board' policy for determination of the cost of capital. (EB-
2009~0084) 

• Provided written comments to the Ontario Energy Board on behalf of Enbridge Gas 
Distribution, and separately for Hydro One Networks and the Coalition of Large 

CONCENTRIC ENERGY ADVISORS, INC. P\GE ;\-4 
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Distributors in response to the Board's invitation to interested stakeholders to provide 
comments to help the Board better understand whether current economic and financial 
market conditions have an impact on the reasonableness of the Cost of Capital parameter 
values calculated in accordance with the Board's established Cost of Capital methodology; 
and to help the Board determine if, when, and how to make any appropriate adjustments to 
those parameter values. 

• Atlantic Path 15, LLC: Before the Federal Energy Regulatory Commission, provided expert 
testimony on the appropriate rate of return, capital structure, and rate incentives for the 
development and operation of the Path 15 transmission facilities in California. (FERC 
Docket ER08~374-000) 

• \'{!isconsin Power and Light Company: Before the Public Service Commission of \'{!isconsin, 
on establishing ratemaking principles for the company's proposed wind and coal electric 
generation facility additions, providing expert testimony on the appropriate return on equity. 
(pSCW Docket Nos. 6680-CE~ 170 and 6680~CE~ 171, 20(7) 

• Aquarion Water Company: Before the Connecticut Department of Public Utility Control, 
providing expert testimony on establishing the appropriate return on equity for the 
Company's Connecticut operations. (DPUC Docket No. 07~05~19, 2007) 

• Central Maine Power Company: Before the Maine Public Utilities Commission, provided 
expert testimony on the theoretical and analytical soundness of the C0111pany's sales forecast 
for ratemaking purposes. (MPUC Docket No. 2007~215, 2007) 

• Vermont Gas Systems, Inc.: Before the State of Vermont Public Board, on the company's 
petition for approval of an alternative rq,,'Ulation plan, provided expert testimony on models 
of incentive regulation and their relative benefits for VGS and its ratepayers. (VPSB Docket 
No. 7109, 2006) 

• Texas New ]'v1exico Power Company: Before the Public Utility Commission of Texas, on the 
approval of the company's stranded cost recovery associated with the auction of the 
company's generating assets. (pUC Docket No. 29206,2004) 

• TransCanada Corporation: Provided an independent expert valuation of a natural gas 
pipeline, filed with the American Arbitration Association. (AAA Case No. SOT 1810018804, 
2004) 

• Advised the Board of Directors of El Paso Corporation on settlement matters pertaining to 
western power and gas markets before FERe. (2003) 

• Conectiv: Before the New Jersey Board of Public Utilities, on the approval of the proposed 
sale of Atlantic City Electric Company's fossil and nuclear generating assets. (NJBPU 
Docket No. EM00020106, 2000~2(01) 

• Bangor Hydro Electric Company: Before the Maine Public Utilities Commission, on the 
approval of the proposed sale of the company's hydroelectric and fossil generation assets. 
(MPUC Docket No. 98·820, 1998) 

• Maine Office of Energy Resources: Before the :tvhine Public Utilities Commission on behalf 
of the Maine Office of Energy on the establishment of avoided costs rates for generators 
under PURPA. (1981~1982) 
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• For the Canadian Gas Association, facilitated workshops between Canadian regulators and 
utility executi,"es on regulatory and utility responses to a low carbon world, and drafted 
follow~up white paper to facilitate further discussion on emerging industry issues" (2010-
2(11) 

• Retained by Ontario's Coalition of Large Distributors (Enersource Hydro, Horizon Utilities, 
Hydro Ottawa, PowerStream, Toronto Hydro, and Veridian Connections) to examine the 
cost of capital for Ontario's electric utilities in relation to those in other provinces and in the 
U.S. (2008) 

• Retained by the Ontario Energy Board to analyze ROE awards for the past two years in 
Ontario, and compare against other jurisdictions in Canada, the U.S., U.K., and select other 
European jurisdictions. Differences in awarded ROEs were examined for underlying 
factors, including ROE methodology, company size, business risks, tax issues, subsidiary vs. 
parent, and sources of capitaL The analysis also addressed the guestion of whether Canadian 
utilities compete for capital on the same basis as U.S. utilities. (2007) 

• Retained by the Nantucket Planning and Economic Development Commission to educate 
government officials and island residents on the wind industry, and provide analysis leading 
to constructive input to the Army Corps of Engineers and the Minerals Management Service 
on the siting of proposed wind projects. (2004-2007) 

• Interim manager of Government and Regulatory affairs for Boston Generating, LLC. 
Coordinate activities and interventions before FERC, NE-ISO, state regulatory agencies, and 
local communities hosting Boston Generating power plants. (2004) 

• Facilitated the development of an Alternative Regulation Plan with the Department of 
Public Service and Vermont Gas Systems providing research and advice leading to a rate 
proposal for the Vermont Public Service Board. Conducted several workshops including the 
major stakeholders and regulatory agencies to develop solutions satisfying both public policy 
and utility objectives. (2004-2005) 

• For an independent power company, perform market analysis and annual audits of its utility 
power contract. Services provided include verification of the contract price as a function of 
its index components, surveys of regional competitive energy suppliers, and analysis of 
regional spot prices for an independent benchmark. Meet with PUC staff to discuss and 
represent the company in its annual adjustment process, and report results to the company 
and its creditors. (2003~2004) 

Financial and Economic Advisory Experience 

• Advisor to the New Brunswick Department of Energy on facilitating cross~border experts of 
energy from the Canadian Maritimes to Northeast U.S. markets. (2008-2011) 

• Financial advisor to a major international corporation for investments in U.S. nuclear 
generating units. (2007 ~2(09) 

• Lead regulatory and market due diligence advisor to Macguarie Securities in the $7.4 billion 
acguisition of Puget Sound Energy. (2007) 

• Retained by five Vermont electric utilities to study the comparative economics building the 
next generation of electric power generation within the state. Working with the utilities, the 
Vermont Department of Public Service, and the Electric Power Research Institute (EPRI), 
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ten possible generation technologies were analyzed for their economic and enyironmental 
attributes. Costs were compared across technologies, and financial impacts including credit 
rating were examined. The report was presented in public forwns and before state agencies. 
(2007) 

• Adyisor to the City of Mesa, Arizona for the potential priyati;;;ation of the City's electric 
utility. (2007-2008) 

• Independent Market Expert for a large Midwestern utility seeking a credit rating for its 
electric generation subsidiary. Providing a complete PJM and ?vfISO market assessment and 
forward financial projections for the company's generation business including oyer 13,000 
MW's of generating capacity. Financial projections are based on Ll\lP price projections for 
the PJM-MISO interconnect, fuels prices, air emissions prices, and complete financial 
analysis of the business unit. Also provided support for discussions with the major credit 
rating agencies in conjunction with an investment bank and independent engineer. 
20(6) 

• Completed financial advisory services to a private equity consortium on the successful 
acquisition of a gas-fired power generating facility. The engagement included evaluation of 
all revenue streams, confirmation of investment economics under alternative market 
scenarios, and support for negotiations on key teons. (2005) 

• Engaged by Goldman Sachs to assist with the financial and industry due diligence associated 
with the acquisition of Zilkha Renewable Energy, a wind energy company with over 20 
projects under development. (2005-2006) 

• Engaged by the State of Vermont to study of the feasibility of acquiring 550MW of 
hydroelectric generation facilities from USGen-New England. Completed a valuation of the 
assets, researched financing options with alternative tax-exempt and taxable stlUctures, 
monitored the status of NEG's bankruptcy proceedings, researched comparable large-scale 
municipalizations, studied the potential in-state and out-of-state uses for the power, and 
tested the market for power sales to regional utilities. Facilitated discussions with companies 
for equity partnership, as well as for the purposes of providing power marketing and 0&[v1 
services to the project. In addition to in-house consulting staff, compiled a team of legal, 
engineering and financing experts to deliver a comprehensive work product reflecting all 
aspects of the risks and benefits of purchasing this unique set of assets out of bankruptcy. 
(2003-2004) 

• Evaluated a major utility's unregulated energy services business units and advised 
management on valuation and the potential market for the businesses. Developed offering 
materials and represented the company in negotiations with a potential buyer. (2001-2002) 

• Lead advisor in the auction of Conectiv's $875 million in fossil and nuclear electric 
generation assets to NRG, PSE&G, and Exelon. Provided expert testimony before the New 
Jersey Board of Public Utilities on the auction process and asset values. (1999-2002) 

• Provided financial and market analysis to Provincial Auditor of Ontario in examination of 
the long-term lease arrangement for the Bruce nuclear facility between Ontario liydro and 
British Energy. (2002) 

• For a private equity firm, evaluated on investment in a manufacturer of electric generation 
equipment. ;\nalyzed the company's sustainable technological advantage, interviewed major 
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customers, assessed competitor positioning, and provided market and revenue projections 
f()r the investment evaluation. (1999) 

• Served as technical and market advisor for an investment consortium in the evaluation of an 
investment in five cogeneration plants. Analyzed fuel and off-take contracts, regulatory risk, 
plant operating procedures, and management personnel. Provided revenue and cost 
projections, supported bank discLlssions, and assisted bid negotiations. (1998) 

• Co-advisor to Sithe Energies in the auction of the company's North American assets to 
Reliant and Exelon, and the marketing of its assets in Australia and Asia. (1999-2000) 

• Lead advisor in the electric restructuring, auction of generating assets, and long-tenn power 
contracting for Denton l\funicipal Electric. Conducted regular briefings for the City 
CounciL (1999-2001) 

• Co~advisor to Sierra Pacific Resources in the proposed auction of 3,000 MW of fossil 
generating assets. (1999-2000) 

• Co~advisor to TXU in the proposed auction of 560 M\v of fossil generating assets. (2000) 

• Co-advisor to Boston Edison (NS'L\R) in the auction of $536 million in fossil generating 
assets to Sithe Energy. (1997 ~ 1998) 

• Co~advisor to GPU in the auction of $1.7 billion in fossil generating assets to Sithe Energy. 
(1997~1998) 

• Lead advisor to Bangor Hydro Electric Company in the auction of $90 million 111 

hydroelectric, transmission, and fossil generating assets to PP&L GlobaL (1998-1999) 

Business Strategy Experience 

• Retained by a major Canadian electric company to study the cross~border transmission 
constraints into U.S. power markets and identify strategic options and transmiSSion 
investments for expanding capacity and energy flows into these markets. (2007) 

• Retained by the Western Electric Coordinating Council's (WECC) Board of Directors to 
facilitate the development of the WECC's five-year strategic plan. WECC is one of eight 
regional electric reliability organizations in North America, with 180 members across 14 
states, and portions of Canada and Mexico. Leading the effort for Concentric, the planning 
process entails interviewing key stakeholders, facilitating discussion within and across 
member groups, gathering and presenting research, and making recommendations to the 
Board on the Strategic Plan. (2007) 

• Engaged by a Canadian based utility company to develop its business strategy for growth in 
the U.S. Working with senior management, providing both a "big picture" strategic 
assessment of driving forces and opportunities in distribution, transmission and generation, 
supported by more detailed evaluation of specific investment options for presentation and 
discussion with its Board. (2005~2007) 

• Advisor to Cook Inlet Regional, Inc., an Alaskan Native corporation, for the purpose of 
developing wind energy projects within the State of Alaska. (2006) 

• "\dvisor to Tamarack Energy, Inc., for the purpose of developing renewable energy projects 
in the Northeast U.S. (2006) 

• Engaged by a major Japanese corporation to provide assistance with the strategic evaluation 
of its ability to enter the $400 billion power and gas trading market. Management in Tokyo 
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and New York required an independent assessment of the new and complex U.S. market for 
power and natural gas, and a determination of the company's ability to successfully compete. 
(2005-2006) 

• Retained by an international power company to assist with evaluation of its corporate 
strategy and financial performance. Evaluated the company's corporate strategy using 
modern portfolio management tools to determine the inherent risk/reward trade-offs in the 
company's business portfolio. Analyzed core drivers of movements in the company's stock 
price and assisted the management team \vith engaging the Board of Directors in a strategic 
evaluation of the company's electric business. (2004) 

• Strategic advisor to a major Public Power Authority in its evaluation of alternative business 
strategies and organizational structure. Provided industry benchmarking and c]ualitative 
analysis of various public power models for the Authority and developed future industry 
scenarios. Collaborated with team of legal and banking advisors in examining restructuring 
options to maximize benefits to the Authority's stakeholders. (2004-2005) 

• Provided analysis for the FirstEnergy Board of Directors regarding the potential economic 
impact of the 2003 power outage. (2003) 

• Provided a strategic assessment of an eastern utility's electric generation and marketing 
business. The strategic assessment included: analysis of wholesale and retail electric markets 
in PJM, NE and NY markets, capacity, energy and ancillary service products, transmission 
and congestion, customers for wholesale products, competitors, short-term and long-term 
financial measures of viability, and factors for success. The engagement involved 
brainstorming sessions with the client team, research and analysis, and concluded with a 
report and evaluation of the company's strategic options and business prospects. (2003) 

• Developed a cost of capital and investment decision-making framework for the company's 
new business investments. (2002) 

• Strategic advisor to a Mid-Atlantic Utility in the development and implementation of the 
company's generation and marketing business. (1999-2000) 

PUBLICATIONS AND RESEARCH 

• "Autopilot Error: Why Similar U.S. and Canadian Risk Profiles Yield Varied Rate-making 
Results" (with John Trogonoski), Public Utilities Fortnightly, May 2010 

• "A Comparative Analysis of Return on Equity of Natural Gas Utilities" (with Dan Dane and 
Julie Lieberman), prepared for the Ontario Energy Board, June, 2007 

• "Do Utilities Mergers Deliver?" (with Prescott Hartshorne), Public Utilities Fortnightly, June 
2006 

• Utility Strategy and Shareholder Return (with Prescott Hartshorne), Public Utilities 
Fortnightly, October 2004 

• "Winners and Losers in Restructuring: :\ssessing Electric and Gas Company FinanClal 
Performance" (with Prescott Hartshorne), white paper distributed to clients and press, 
;\ugust 2003 
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• "The New Generation Business," commissioned by the Electric Power Research Institute 
(EPRI) and distributed to EPRI members to contribute to a series on the changes in the 
Power lndustry, December 2001 

• Potential for Natural Gas in the United States, Volwne V, Regulatory and Policy Issues (co­
author), National Petroleum Council, December 1992 

• "Natural Gas Outlook," articles on U.S. natural gas markets, published quarterly in the Data 
Resources Energy Reyiew and Natural Gas Reyiew, 1984-1989 

SELECTED SPEAKING ENGAGEMENTS 

• "l\f&A and Valuations," Panelist at Infocast Utility Scale Solar Summit, September 2010 
• "The Use of Expert Eyidence," The Canadian Association of Members of Public Utility 

Tribunals (CAMPUT) 2010 Energy Regulation Course, Queens UniYersity, Kingston, 
Ontario, June 2010 

• "A Comparatiye Analysis of Return on EC1uity for Utilities in Canada and the U.S.", The 
Canadian Association of Members of Public Utility Tribunals (CAMPUT) Annual 
Conference, Banff, ;\Iberra, April 22, 2008 

• "Nuclear Power on the Verge of a New Era," moderator for a client eyent co-hosted by 
Sutherland Asbill & Brennan and Lexecon, Washington D.C., October 2005 

• "The Inyestment Implications of the Repeal of PUCH ;\," Skadden Arps Client Conference, 
New York, NY, October 2005 

• "Anatomy of the Deal," First Annual Energy Transactions Conference, Newport, RI, May 
2005 

• "The Outlook for \'Vind Power," Skadden Arps Annual Energy and Project Finance 
Seminar, Naples, FL, J\larch 2005 

• "Direction of U.S. M&A Actiyity for Utilities," Energy and Mineral Law Foundation 
Conference, Sanibel Island, FL, February 2002 

• "Outlook for U.S. J\Ierger & Acquisition Activity," Utility Mergers & Acquisitions 
Conference, San ;\ntonio, TX, October 2001 

• "Investor PerspectiYes on Emerging Energy Companies," Panel Moderator at Energy 
Venture Conference, Boston, MA, June 2001 

• "Electric Generation Asset Transactions: A Practical Guide," workshop conducted at the 
1999 Thai Electricity and Gas Investment Briefing, Bangkok, Thailand, July 1999 

• "New Strategic Options for the Power Sector," Electric Utility Business Environment 
Conference, Denver, CO, ,'vIay 1999 

• "Electric and Gas Industries: Moving Forward Together," New England Gas Association 
.\nnual l\Ieeting, November 1998 

• "Opportunities and Challenges in the Electric Marketplace," Electric Power Research 
Institute, July 1998 

• "New Market Dynamics," New England-Canada Business Council Annual Meeting, 
November 1996 
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• "Fuels Markets and Generation Choices," Electric Power Research Institute Seminar, 
Charleston, SC, October 1989 

• "Issues Underlying the Long-Term Outlook for Natural Gas Markets," International 
,:\ssociation for Energy Economics' International Conference, Calgary, Canada, July 1987 

PROFESSIONAL HISTORY 

Concentric Energy Advisors, Inc. (2006 - Present) 
Senior Vice President 
Vice President 

FTI Consulting (Lexecon) (2002 - 2006) 
Senior Managing Director Energy Practice 

Arthur Andersen LLP (2000 - 2002) 
lvIanaging Director, Andersen Corporate Finance Energy and Ctilities 

Navigant Consulting, Inc. (1996 - 2000) 
Managing Director, Financial Sen7 ices Practice 
Senior Vice President, Strategy Practice 

T otalFinaElf (1990 - 1996) 
1'vIanager, Corporate Planning and Development 
l\lanager, Investor Relations 
Manager of Strategic Planning and Vice President, Natural Gas Division 

Arthur D. Little, Inc. (1989 -1990) 
Senior Consultant International Energy Practice 

DRI/McGraw-Hill (1984 - 1989) 
Director, North ;\merican Natural Gas Consulting 
Senior Economist, US. Electricity Service 

Massachusetts Energy Facilities Siting Council (1982 -1984) 
Senior Economist Gas and Electric Utilities 

Maine Office of Energy Resources (1981-1982) 
State Energy Economist 

EDUCATION 

:vr.s., Resource Economics, Uniyersity of New Hampshire, with Honors, 1981 
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B.S., Business Administration and Economics, Georgetown University, Cum Laude, 1975 

DESIGNATIONS AND AFFILIATIONS 

:0.lASD General Securities Representative and Managing Principal (Series 7, 63 and 24 Certifications), 
2001 
NARUC, Advanced Regulatory Studies Program, Michigan State University, 1984 
,\merican Petroleum Institute, CEO's Liaison to I'fanagement and Policy Committees, 1994~1996 
:0.lational Petroleum Council, Regulatory and Policy Task Forces, 1992 
President, International Association for Energy Economics, Dallas Chapter, 1995 
Gas Research Institute, Economics ,\dvisory Committee, 1990~ 1993 
C3eorgetown University, Alumni ;\dmissions Interviewer, 1988 current 
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:\1r. Eaton joined Concentric in 2005. His background includes financial analysis and project support. He 
has engaged in rate design for both natural gas and electric utilities, reviewed the various billing poliCIes of 
ISO~NE, analyzed pipeline capacity needs for a local distribution company, analyzed market demand for local 
distribution and pipeline companies and facilitated the development of expert reports ranging in topics from 
round~trip trades to spent nuclear fuel. In addition, Mr. Eaton has participated in several facets of nuclear 
and fossil~fueled divestitures, information memorandum development, due diligence, workforce matters, 
document collecrion, and the development and negotiation of purchase and sale agreements. Prior to joining 
Concentric, Mr. Eaton created the Empowerment Zone Database for the Jacksonville Economic 
Development Commission GEDC), while providing project support for several local de,"elopment projects. 
In addition, he aided the JEDC '."ith their recent reorganization. 

REPRESENTATIVE PROJECT EXPERIENCE 

Regulatory Support 

}\; elV J'\J IIclear COJt 

Currently serving as the day~to~day project manager for Concentric's work related to PPL's nuclear 
expansion programs. This work includes the review and audit of PPL's internal control environment 
and supporting Concentric's expert \vitness in developing testimony before the Florida Public Service 
Commission. This \vork also involves the appropriate implementation of the Prudent Investmenr 
Standard 

ReJource /' u.l11nmu 

Provided analysis for a investor owned utility to determine the prudence of the company's capacity 
acquisitions. Researched and analyzed the methods used by other companies to determine design 
day criteria when acquiring new natural gas supply resources. Assisted a western investor owned 
utility with the evaluation of responses to a request for proposal for new generating capacity. 

Eeturn on 
Assisted Concentric's expert witnesses in the preparation of numerous written testimonies which 
opined on the appropriate return on equity for several investor owned utilities. This testimony was 
filed before numerous state utility regulatory commissions and the Federal Energy Regulatory 
Commission. This work included analyzing discounted cash flO\v, multiple regression and Capital 
Asset Pricing model analysis. 

Rate DW;I!,1Z 
Researched the history of multiple rates cases for a major \X'estern natural gas and electric utility. 
Participated in the responses to state regulators regarding a major utility's rate case filings. Aided in 
the development of multiple returns on equity expert testimonies and supported them with 
quantitative and comparative financial analysis. Participated in the document collection efforts for a 
large New England utility's marginal cost of service filing. 
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Assisted the preparation of an expert report which opinioned on the likely impact of the 
government's partial breach of the Standard Contract on the sales prices of a number of nuclear 
power plants. This \.vork included researching the contemporaneous opinions of power plant 
investors, reviewing and analyzing thousands of d(xw11ents produced during disco\'ery, participating 
in opposing witness depositions, quantifying the impact of the government's partial breach \vith a 
discounted cash flow model and preparing Concentric's expert witness for depositions and trial. 

Secrets 
Produced an expert report on behalf of Concentric's expert witness that reviewed the state of IPP 
market in the 2002-2005 time periods and the rebutted the plaintiffs damages claim that the alleged 
theft of trade secrets resulted tens of millions of dollars of damages. This work included reviewing 
the plaintiffs damages claims, reviewing numerous depositions, producing a discounted cash flow 
analysis, researching the financial strength of large independent power producers during the time 
period and producing the expert report. 

Currently producing an expert report opining on the likely going concern valuation of a bankrupt 
IPP and the adequacv of the capitalization of the IPP at certain points in history. This work includes 
developing discounted cash flow models, reviewing certain credit agreements related to the facilitv, 
reviewing and analyzing comparable transactions and producing a replacement costs analysis. 

Financial Advisory 

TranJClction 
Participated in the buy side due diligence of a major private equity investor reviewing the potential 
acquisition of over 1.5 GW of capacity. Facilitated the due diligence efforts of multiple bidders, the 
development of the purchase and sale agreement, docwnent collection process, and overall auction 
management in Atlantic City Electric's sale of a minority interest in the Keystone and Conemaugh 
coal- and oil- fired Generating Stations. Managed the due diligence efforts, docwnent collection 
process, auction schedule, participated in the development and negotiation of a purchase and sale 
agreement and a comparative valuation model in Atlantic City Electric's sale of the coal- and oil-fired 
B.L. England Generating Station. Participated in the regulatory approval process for the sale of 
IPL's 70°;') interest in the Duane Arnold Energy Center. Developed an information memorandum 
and terms of sale, while helping to manage bidder due diligence during the sale of Palisades Nuclear 
Plant. Developed an information memorandwn, coordinated the document collection and assisted 
the due diligence efforts of multiple bidders in the sale of We Energies' Point Beach Nuclear Plant. 
Participated in the due diligence efforts of multiple bidders during the sale of the MASSPOWER gas­
fired combined cycle generating facility. 

FaimeJJ Opiniom 
;\ssisted Concentric \.vith the preparation of numerous fairness opinions related to the sale or 
purchase of natural gas power plants, coal fired power plants, natural gas LDCs and retail electric 
compames. This work has included the preparation of discounted cash flo\.v models, analyzing 
comparable transactions and producing replacement costs analysis. 

Debt 
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De\-eloped an offering memorandum and coordinated marketing efforts for a $100 million 
refinancing of a small independent power producer. Assisted the client with their evaluation of and 
negotiations with lenders before selecting a preferred lender with \vhich the Company closed a senior 
debt facility 

Market Analysis 

Performed market research to determine economic feasibility of new client acquisition for a 
Northeastern gas company. :\nalyzed fuel switching capabilities of potential new customers. 
Conducted research in support of nuclear transaction-related efforts. Performed market demand 
analysis for a Northeastern pipeline company. Reviewed the workforce implications resulting from 
the possible sale of a Midwestern nuclear facility. 

IJO-NE Blfling 
Conducted extensive research into the billing polices of ISO-T'-iE for a Northeastern company. This 
\vork culminated in a detailed review and audit of that companies illYoices from ISO-NE. 

lV1arket 
Participated in Concentric's role as the market monitor for ISO-NE's Forward Capacity l\1arket. 
This work included producing real levelized cost models to determine the reasonableness of market 
participants' bids into this market. 

PROFESSIONAL HISTORY 

Concentric Energy Advisors, Inc. (2005 - Present) 
Project Manager 
Senior Consultant 
Consultant 
.\ssistant Consultant 
Analyst 

Jacksonville Economic Development Commission (2004) 
Internship Database Management & Project Support 

EDUCATION 

B.\., Economics, Business minor, Brandeis University, cum laude, 2005 
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Daniel S. Dane, CPA 
Senior Project Manager 

Daniel S, Dane is a consultant 'with 10 years of experience in the energy and financial seryices industries,l\lr. 
Dane has prcwided adyisory services in the areas of litigation support, generating asset divestitures, utility 
regulation and ratemaking, valuation, financial statement audits and analysis, and the examination of financial 
reporting systems and controls, He has also provided expert testimony on regulated rate making matters for 
an investor~O\vned utility, Mr. Dane has an MBA from Boston College in Chestnut Hill, Massachusetts and a 
BA in Economics from Colgate University in Hamilton, New York Mr. Dane is a certified public 
accountant, and is a licensed securities professional (Series 7, 28, 63, and 79), Mr. Dane also set\'es as the 
Financial and Operations Principal of CE Capital Advisors, a FINRA~Member firm and a subsidiary of 
Concentric 

REPRESENTATIVE PROJECT EXPERIENCE 

Litigation Advisory Assignments 

Prepared analyses and reports in a variety of proceedings related to energy, economic, and litigation issues, 
Clients in these matters have included international diversified energy companies and electric distribution 
companies, Representative engagements have included: 

• {<'or a diversified energy companv involved in litigation related to the lease~leaseback of a gas~fired 
combined heat and power plant, performed appraisal reyiew seITices, created an economic model to 

test the sensitivity of the plant's valuation model to changes in economic drivers, and supported the 
deyelopment of expert testimony, 

• Spent nuclear fuel litigation, For three utilities involved in litigation with the u.s. Department of 
Energy regarding breach of contract for the removal of spent nuclear fuel from nuclear reactor sites, 
performed pro~forma valuations of generating facilities to quantify diminished sale value due to 
breach and supported the development of written testimony regarding the analyses, 

Financial Advisory Assignments 

,\s part of electric generating and transmission asset divestitures, responsibilities have included marketing, due 
diligence support, drafting of transaction agreements, bid evaluation, and closing/regulatory approval 
assistance, Transactions included nuclear, coal, gas~fired, and hydroelectric generating assets, Performed 
independent valuations, appraisals, and market analyses in support of asset and equity acquisitions and 
divestitures, Performed financial statement audits for public and private companies. Performed attestation 
seITices for a global public company as part of the implementation of Sarbanes~Oxley Section 404 
regulations, 

Representatiye engagements have included: 

• Transaction team member for the following asset divestitures: 
o Wisconsin Electric's $998 million sale of the 1,036 [vIW Point Beach Nuclear Power Plant 
o Consumers Energy's $380 million sale of the 798 MW Palisades Nuclear Power Plant 
o Interstate Power & Light'S $373 million sale of the 583 IvfW Duane Arnold Energy Center 
o Atlantic City Electric's $173 million sale of its ownership interest in the 1,712 MW Kevstone 

and Conemaugh coal~fired stations 
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o The equitv holders' sale of the MASSPOWER station, a 258 ?vIW gas-fired facility 

• Participated in or managed the development of fairness opinions issued by CE Capital Advisors, Inc. 
to Boards of Directors of companies entering into asset purchases and sales. 

• Provided buy-side support to an international developer of wind generarion investment in 
U.S. wind properties. Engagement included valuing wind assets in various of deyelopment 
and evaluating multiple ownership / tax-ecluity structures. 

• For a desalination plant developer, appraised desalination facilities in California for corporate 
accounting purposes. Appraisal included providing a going concern valuation and opinIon. 

• For a hedge fund, performed a valuation of a generating company to provide support for investment 
decision making. 

• For the developer of a multi-billion dollar Greenfield natural gas pipeline, provided research and 
advice related to accounting treatment of construction and financing costs, and developed a cost of 
service and revenue requirements model for use in tbe open season process. 

• For an international diversified company investing in a Texas pipeline and natural gas marketer, 
performed accounting-related due diligence, developed an opening balance sheet in accordance witb 
U.S. G A.\P, and performed subsequent tests for impairment of Goodwill and intangible assets. 

• For a confidential Transmission & Distribution ("T&D") company, developed an application for 
Department of Energy loan guarantees pursuant to tbe American Recovery and Reinvestment :\ct of 
2009. 

Ratemaking and U tiUty Regulation Assignments 

Performed financial and other analyses and drafted expert testimony and repons related to multiple 
regulatory proceedings. Representative engagements bave included: 

• Submitted expert direct and rebuttal testimony on behalf of Amcren's Illinois utilities regarding 
ratemaking policy issues specifically related to regulated rate base (Illinois Commerce Commission 
Docket No. 09-0306 through 09-0311 (Cons.)). 

• For utilities developing decoupling proposals, developed financial models to back-cast and forecast 
the effects of various types of decoupling mechanisms, capital expenditure tracking mechanisms, and 
inflation tracking mechanisms. 

• Supported expert testimony related to corporate cost allocations on bebalf of Constellation Energy 
Group as part of the Maryland Public Service Commission's 2009 review of the merger between 
Constellation Energy Nuclear Group and ED.I". International S:\. 

• Preparation of multiple rounds of testimony in support of a group of utilities, including Oncor 
Electric Delivel1' Company, .\EP and lvIidAmerican Energy, seeking to construct over billion of 
ne\v transmission in Texas as part of the state's Competitive Renewable Energy Zone process. 

• For Oncor Electric Delivery Company's 2008 rate case, supported tbe development of written direct 
and rebuttal testimony and analyses regarding the return of and on capital, as well as the effects of 
recent merger activity, the 2008/2009 credit crisis, and changing business and operating 
environments thereon. 

• For NSTAR, on two separate occasions reviewed the company's cost of service calculations to 
determine and certify to the Massachusetts ~\ttorney General that the calculations were performed in 
accordance \\'ith NSTAR's tariff 

• For the Ontario Energy Board ("OEB"), performed a comparison of authorized eeluit\" returns for 
natural gas utilities in Canada and the U.S., including an analysis of cross-border differences in access 
to capital and the effect of firm size on required returns on equity. Presented findings to the OEB 
and tbe Ontario Energy Association ("OEA") at the 2007 OEA ROE Seminar. 
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• Supported development of Cost of Capital Expert Testimony for the electric, gas LDC, pipeline, and 
steam utilities, 

Management and Operations Consulting Assignments 

Representative engagements ha\T included: 

• For the owners of the Palo Verde Nuclear Generaring Station, performed a comprehensive study of 
the costs being incurred by ,\rizona Public Service to support operations of the plant, including a 
benchmarking study, 

• For \'Ve Energies, performed a synergies analysis to quantify benefits of a recent merger. 

Research Assignments 

Reviewed and summarized accounting guidance and tax la\v to assist clients in interpreting and applying U.s. 
GAAP and provisions of [he Internal Revenue Code, 

PRESENTATIONS 

',,\ Comparative Analysis of Return 011 Equity of Natural Gas Utilities" (with Jim Coyne and Julie 
Lieberman), presented to the Ontario Energy Association, June, 2007. 

PROFESSIONAL HISTORY 

Concentric Energy Advisors, Inc. (2004 Present) 
CE Capital Advisors, Inc. 
Project Manager (Concentric)/Financial and Operations Principal (CE Capital) 
Senior Consultant 
Consultant 

Ernst & Young (2000 2001, 2003 2004) 
Staff Auditor 
Database iYlanagement Associate 

ZIA Information Analysis Group (1997 2000) 
Senior Consulrant 
Consultant 

EDUCATION AND CERTIFICATIONS 

M,B,A" Boston College, 2003 
B"\,, Economics, Colgate University, 1996 
Licensed Securities Professional: NASD Series 7, 28, 63, and 79 Licenses 

DESIGNATIONS AND PROFESSIONAL AFFILIATIONS 

Certified Public Accountant, 2004 
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Stephen H. Caldwell 
Senior Consultant 

i\!r. Caldwell has more than seven years of experience conducting policy analysis and providing 
strategy, general management, and regulatory consulting services. His experience includes merger 
and acquisition advisory services, due diligence, energy and economic modeling, energy technology 
evaluation, energy and environmental policy analysis and development, and coordination of mulri~ 
sector stakeholder~driven initiatives. Prior to joining Concentric, Mr. Caldwell served as a Senior 
Fellow at the Pew Center on Global Climate Change, a leading energy and environmental policy 
think tank 

REPRESENTATIVE PROJECT EXPERIENCE 

Financial and Economic Advisory Services 

Conducted due diligence related to financial guarantee extended to a renewable energy project 
developer. Provided comparable company and transaction value analysis to client seeking to acquire 
a natural gas distribution company as well as a review of competitors and regulatory issues. 

Clean Energy Technology Assessment 

Engaged in research related to clean energy technologies (including renewables, energy efficiency, 
nuclear power, and carbon capture and storage) anticipated to playa substantial role in llnproving 
the environmental profile of electricity generation. Evaluated the current status and potential of such 
technologies. Identified technical, policy, and market impedilnents to widespread deployment of 
clean energy technologies and recommended policies to address such challenges. 

Public Policy Analysis 

Tracked, analyzed, and formulated energy and environmental policies at the state, regional, and 
federal levels~~including electricity portfolio standards, energy efficiency policies, greenhouse gas 
cap and trade, and criteria and toxic air pollutant regulations. Worked with stakeholders from 
industry, academia, civil society, and government to analyze and formulate policies. Assessed the 
implications of various policy design choices for energy producers and conswners. Managed 
sophisticated energy and economic modeling analyses of climate and energy policy proposals. 

Business Strategy and Operations 

Identified and screened new product and service offerings and acquisition targets. Supported supply 
chain cost saving initiatives. Recommended organizational and general management changes to 
improve operating performance. 

PROFESSIONAL 

C00:CENTRIC El'-.IERGY ADVISORS, INC. 
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Concentric Energy Advisors, Inc. (2011 - present) 
Senior Consultant 

Pew Center on Global Climate Change (2008 - 2011) 
Senior Fellow 
Technology and Policy FellO\v 
Regional Policy Coordinator 

Synapse Energy Economics (2007) 
Summer Associate 

ATTACHMENT D 
RESUME OF STEPHEN H. CAl_DWELL 

CONFIDENTIAl_ 

Massachusetts Institute of Technology, Sloan School of Management (2004-2005) 
Senior Research Associate 

Kerdan Group (2003-2004) 
Senior Consultant 

Tigris (now Bravo Solutions) (2000-2003) 
Senior Consultant 
Consultant 

EDUCATION 

[vtP.P., Georgetown University, 2008 
B.A., Harvard University, 2000 

PUBLICATIONS/PRESENTATIONS 

• "Electricity Demand in a Low-Carbon Energy Future," IEEE Power and Energy Society 
2010 General Meeting Plenary Session 

• "Climate Change, Public Opinion, and Utility Rates," National Association of Regulatory 
Utility Commissioners (NARUC) 2008 Summer Committee Meetings 

AVAILABLE UPON REQUEST 

Extensive client and project listings, and specific references. 

CONCENTRIC E0JERGY ADYISORS, Il\C 
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Mark C. Cattrell 
Senior Consultant 

ATTACHMENT D 
RESUME OF MARK C. CATTRELL 

CONFIDENTIAl., 

Mr. Cattrell has provided financial analysis, regulatory advisory services, and public policy analysis on a variety 
of engagements wlth Concenrric. His projects have included stutegic assessments of the U.S. nuclear energy 
industry, asset valuations, state regulatory and federal litigation cases, nuclear regulatory matters, expert 
testimony preparation, and client initiated studies on a wide range of energy-related issues. 

REPRESENTATIVE PROJECT EXPERIENCE 

Financial and Economic Advisory Services 

Performed asset valuations and financial modeling associated with spent nuclear fuel litigation. Assessed 
value of a lwdroelectric generating facility for a major US utility by developing a discounted cash tlow model. 
Verified economic assumptions used in appraisal of a proposed desalination facility for a multinational 
industnal developer. Provided research on comparable transactions, previous mergers and acquisitions, and 
potential transaction opportunities. 

Regulatory Analysis and Ratemaking 

Conducted regulatory analysis and economic research for electric and natural gas utilities to support expert 
testimony in raremaking proceedings before state regulatory agencies. Conducted research to support 
testimonv associated with the natural gas revenue decoupling. Evaluated economic potential of baseload 
energy alternatives for leading US renewable energy supplier to support regulatory filings for multi-billion 
dollar nuclear expansion. Performed a competiti\'e analysis of nuclear performance as part of a 
benchmarking study. Customized a model to design support rate design recommendations based on cost of 
service studies. 

Energy Market Assessment 

Conducted an assessment of the United States nuclear power industry for a European client, including 
assessment of proposed expansions to present tleet of nuclear generating plants. Created demographic and 
economic projections to support valuation studies. Evaluated process by which a major \vestern utility 
conducted long-range resource planning. 

Business Strategy and Operations 

Performed strategic and competitive analysis of proposed nuclear construction projects. Composed and 
compiled sections of a major financing application to the Department of Energy. Conducted a study of local 
stamtes, tax policies, and incentives for infrastructure projects. 

PROFESSIONAL 

Concentric Energy Advisors, Inc. (2008 - present) 
Senior Consul tant 
Consultant 

C00iCE0iTRIC ENERGY "\0\'150R5, he. 
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Harvard University (2003 - 2006) 
Associate 

Janus Associates, Inc. (2001- 2002) 
Jr. Consulrant 

EDUCATION 

M.P.P., Georgetown University, 2008 
B.A., Colby College, 2001 

DESIGNATIONS AND PROFESSIONAL AFFILIATIONS 

Energy Bar Association 
N ationa] :\ssociation of Business Economics 
U.S. Association of Energy Economics 

AVAILABLE UPON REQUEST 

Extensi\'C client and project listings, and specific references. 

C00JCENTRIC ENERGY .~\DVISORS, INC. 

ATTACHMENT D 
RESUME OF MARK C. CATTRELL 

CONFIDENTIAL 

PAGE ;-\-23 
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RESUME OF JAMES H. KAHLER 
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James H. Kahler 
Consultant 

Mr. Kahler joined Concentric in 2007. He has contributed to projects involving litigation support, rate 
design, regulatory support and strategy, and market assessment. l\lr. Kahler also has extensive experience in 
strategic and policy analysis and database development. His work at Concentric has involved researching 
regulatory affairs, demand forecasting, transactional due diligence, and contributing to reports and testimony. 
Prior to joining Concentric, Mr. Kahler researched Middle East economic and security issues at an academic 
think~tank and an independent risk and security consultancv. He is an active member of the Energy Bar 
Association and the U.S. Association of Energy Economists. 

REPRESENTATIVE PROJECT EXPERIENCE 

Litigation Support 

• ;\ided in the dewlopment of expert report supporting a damage claimed incurred by a former 
nuclear asset owner during a previous asset divestiture by reviewing over 60,000 case-related 
documents and summarizing findings 

Market Analysis 

Market research acti\'ities that Mr. Kahler has been involved with include: 

• Supporting market demand assessment for a \'Vest Coast utility 

• ,\nalyzing transmission investment and regulatory trends in the western U.S. 

• Developing preliminary due diligence reports on energy companies, including: analyzing relevant 
financial statements and asset portfolios and reviewing market area growth opportunities and 
potential market risks 

Rate Design 

Mr. Kahler has \\'orked on projects related to utility rate design issues. Specifically, he has: 

• Analyzed allocation methodology for a shared services company 

• Researched report on revenue de co up ling mechanisms and trends 

• Supported lead-lag analysis and testimony 

• Conducted research on performance-based ratemaking and applicable precedents. 

• Participated in the responses to state regulators regarding a major utility's rate case filings 

• Aided in the development of multiple returns on equity expert testimonies and supported them with 
quantitative and comparative financial analysis. 

• Participated in the document collection efforts for a large Midwestern utility's marginal cost of 
service filing. 

Transaction Experience 

• Buy~side valuation and assessment of generation assets in Midwestern US 

• Buy-side due diligence of a diversified utility in the Pacific Northwest 

CONCENTRIC ENERGY ADVISORS, INC. PAGEA-24 
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PROFESSIONAL HISTORY 

Concentric Energy Advisors, Inc. (2007 Present) 
Consultant 
"\ssistant Consultant 

Associate 

Crown Center for Middle East Studies (2006 2007) 
Research Assistant 

ATTACHMENT D 
RESUME OF JAMES H. KAHLER 

CONFIDENTIAL 

The Akribis Group, Center for Terrorism and Intelligence Studies (2007) 
Researcher 

EDUCATION 

B.,\. with High Honors, Brandeis University, 2007 

DESIGNATIONS AND PROFESSIONAL AFFILIATIONS 

Energy Bar Association 
U.S. Association of Energy Economics 

CONCENTRIC ENERGY ADVISORS, INC. 
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CONTACT LIST FOR OPG NUCLEAR EPC 

CONCENTRIC ENERGY ADVISORS 293 BOSTON POST ROAD, SUITE 500 
MARLBOROUGH, MA 01752 

1130 CONNECTICUT AVE NW, SUITE 850 
WASHINGTON, DC 20036 

Name/Title I Phone/Fax Email 

JohnJ, Reed 
Chairman, CEO 
(Responsible Officer) 

Jim Coyne 
Senior Vice President 

Sam Eaton main contact 
, Project :\1anager 
I (Project Manager/\\iork Package 
! 

Dan Dane 

Senior Consultanr 

Phone: 508-263-6262 
202-587-4477 

Cell: 617 -699-8136 
Fax: 508-303-3290 

I Phone: 508-263-6255 
! Cell: 617- 620-1524 

Fax: 508-303-3290 
Phone: 508-263-6233 
Cell: 617-970-2383 
Fax: 508-303-3290 

508-263-6208 
617-515-3739 
508-303-3290 

i Phone: 202-587-4783 
Cell: 617-283-7976 
Fax: 202-587-4479 
Phone: 508-263-6206 
Cell: 413-548-4044 

(Work Package Review/Rec.s~e~a~rc~h-L)_+~ __ ~~--'-~~_~~~---:~_~ __________ _ 
Jim Kahler 
Consultant 
(Research) 

Fax: 508-303-3290 
Phone: 202-587-4779 

Joanna Bickford 
Executive Assistant 
(pro'ect 
Amanda Alford 
Project Assistant 
(Backu Project Assistant) 

Cell: 
Fax: 
Phone: 
Cell: 

Cell: 
Fax: 

CO"lCE"lTR1C El'<ERGY ADVISORS, I~c. 

202-384-2340 
202-587-4479 
508-263-6227 
508-320-6572 
508-303 -3290 
508-263-6272 

508-303-3290 

PAGE E-l 
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GENERATION Full Release Business Case Summary 
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DARLINGTON REFURBISHMENT COMPLEX AT THE CLARINGTON ENERGY CENTRE 
PROJECT 10 10-73803 

1. RECOMMENDATION: 

Approval is requested for a full release of $85.7M ($84.0M Capitat and $1.7M OM&A) for a total 
release value of $105.4M including contingency to carry out design and construction of the OPG 
Darlington Refurbishment Complex ("DRC") at the Clarington Energy Centre (""CEC··). in support 
of the Darlington Refurbishment Program. Funding is specifically requested in order to: 

• Complete negotiations and award a Design-Build contract, 
• Manage the Design-Build contract during the design and construction period, 
• Commission the completed building and furnish the office areas to OPG standards, and 
• Provide owner's oversight, project controls, and reporting on the progress of the Project. 

The following table summarizes releases to date and the full release project estimate. 

A request for proposals (RFP) was issued on September 24. 2010 to 5 proponents. The RFP 
included the statement of needs for the facility. The RFP closed on November 17, 2010. 
Evaluation of the proposals is underway. OPG will select a proponent or proponents to negotiate 
with, and finalize a contract by March 2011. The project estimate included in this BCS is based 
on OPG's review of pricing as provided in the RFP responses. Award is planned to be complete 
by mid March 2011 in order to maintain the overall project schedule and to start construction by 
July 2011 . 

Expected Business Results 

The expected business results are: 
• Design, construction and commissioning of a multi-purpose complex. referred to as the 

Darlington Refurbishment Complex ("DRC") which will support project readiness for the 
Darlington Refurbishment Program. This complex will provide the long-term facility for 
specialized maintenance and other Darlington support functions upon completion of the 
Darlington Refurbishment program. 

The expected benefits of the DRC include: 
• A multi-purpose building to meet the needs and timeline of the Darlington Refurbishment 

Program, including an area available for usage for a mock-up and testing facility for fuel 
channel and feeder replacement rR&FR") work in preparation for refurbishment outage 
execution, a warehouse, a new Information Centre, training and security in-processing 
centres, and as a project management team office for the Refurbishment Program. 
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OPG CONFIOENTIAL 

• Upon completion of the refurbishment project, the ORe will allow the consolidation of leases 
and co-location of support staff, including Inspection and Maintenance (lMS), closer to the 
Darlington site. 

This project is categorized as a Strategic investment due to its requirement to be in place to meet 
the timeline of the Darlington Refurbishment Program. The in-service date of mid 2013 for this 
facility will provide sufficient time for the reactor mock-up tool testing and training in order to meet 
the timeline for the early start date of the first unit refurbishment in October 2015. 

The reactor mock-ups are excluded from the scope of the DRC. The reactor mock-ups project will 
include the design, supply and installation of the reactor mock-ups, and any required changes to 
the DRC including electrical trenching to house and support the mock-ups. 

Funding for this project is listed in the approved Nuclear Refurbishment Business Plan and 
included as part of the Darlington Refurbishment Preliminary Planning Release #3 as approved 
by OPG's Board of Directors on November 19, 2009. The current estimate exceeds the estimate 
in that Release by $14.9M. 

In March 2010, a total release of $19.7M was approved for Phase 1, Land Development and 
Phase 2, Site Servicing and Contract Tendering of this project. OPG executed subdivision and 
servicing agreements with the Municipality of Clarington and Durham Region. The tendering 
process for installation of services is scheduled to be initiated in December 2010. Site servicing 
installation is planned to commence in February 2011 with completion of necessary infrastructure 
to the ORC by June 30, 2011 to allow construction to commence in July, 2011. Specifications for 
the ORC were finalized ; an RFP was issued and closed and evaluation of the proposals is 
currently underway. 

The purpose of this Business Case Summary is to obtain Senior Management and Board 
concurrence to access previously approved funds under Release #3, to award a contract in Q1 
2011, and to deSign, construct, and commission the Darlington Refurbishment Complex Project. 
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~ Ijd~ i&-s.--n,Lofd oorm anbidge Date Tom Mitchell 
President & CEO 
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SVP & Chief Financial Officer 



Filed: 2013-09-27 

EB-2013-0321 

Ex. D2-2-1 

Attachment 8-1 Document Number: Revision : Page: 

ONTARIOFuwER N-8CS-00120.3-10007 , .0 50f 29 

ORC at the Clarington Energy Centre 

GENERATION Full Release Business Case Summary 
OPG CONFIDENTIAL 

3. BACKGROUND & ISSUES 

Based on an identified need for additional facilities in the Clarington area, Real Estate Services 
contracted a national real estate brokerage firm to pursue land acquisition opportunities. A 
conditional Agreement of Purchase and Sale was signed in March 2007 to purchase a 61 acre 
property on Osborne Road, west of the Darlington Site. Due diligence activities were completed 
in June 2007, and the purchase closed in July 2007. The Draft Plan of Subdivision was approved 
by the Municipality of Clarington on March 24, 2009, and the Subdivision Agreement was 
execuled on July 27, 2010. 

The Darlington Refurbishment project, through a Retube and Feeder Replacement ("R&FR") this 
study, and as documented in NK38-REP-09701 -10001, identified the need for a training, mock-up 
and testing facility within 20 km of the station. The facility will include an extensive reactor mock­
up, training, and warehousing facilities to support full R&FR tool set integration testing, for 
procedure development and crew training. Based on operating experience from other 
refurbishments, the R&FR study recommended that the training and mock-up facility be available 
by the fall of 2013 for tool testing and training. 

In November, 2009, OPG's Board of Directors approved the overall timeline and release strategy 
for the refurbishment of the Darlington NGS units, and fund ing for the preliminary planning phase 
which includes the development of infrastructure such as the Darlington Refurbishment Complex. 

As part of a strategy to address other business needs, create efficiencies and maximize the 
occupancy of the facilities, the DRC will house other OPG programs and services including 
components of the Security Program, processing for new staff and a new Information Centre to 
replace the current facility on-site which will be used by the Nuclear Refurbishment organization. 
Further, during the refurbishment period, due to the increased volumes of construction staff and 
transport vehicles for material and equipment, it is advisable to limit public access to the site, to 
the extent feasible, during the refurbishment period. The DRC is a good location due to its 
proximity to the Darlington station, Waterfront Trail, Highway 401 and access roads. 

SpeCifications for the DRC were finalized in 2010 and an RFP was prepared and issued. Based 
on the operating experience from other nuclear unit refurbishments underway a 70,000 sq. f1. 
Warehouse is included to meet the needs of two units being refurbished in a staggered pattern. 
The RFP closed on November 17, 2010. Proposals are currently being evaluated and form the 
basis of the Full Release amount. The contract will be awarded subsequent to this Full Release. 
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The following is a summary of the components and square footage of the proposed facility per the 
RFP Layout Plans: 

h 448 'per block plans I July 23, 2010. 

I Aisle ways & 
Tot.1 

area - wilh 50' 

e& ,lor Tools 
It , Trainino 

o and 1 Shoos 

1 Bay 

The following is a breakdown of offices by floor and user: 

Offices by Floor & 
Refurbishment Security 

Public 
User Affairs 

First Floor 0 15 11 

Second Floor 176 32 0 

Third Floor 206 0 0 

Total 382 47 11 

4. ALTERNATIVES & ECONOMIC ANALYSIS 

The following alternatives were considered: 

'i~ 

Facilities 
Total 

Offices 

8 34 

0 208 

0 206 

8 448 

Base Case: Do Nothing (Contractor provides Training and Mock-up Facility) 

Assume that the Retube and Feeder Replacement contractor has a training and mock-up facility 
in place and that OPG is not required to develop one. 

Additionally, OPG would still need to construct a complex to meet Refurbishment Program needs 
such as training, additional project management offices in addition to the Construction 
management office to be build on the Darlington site, security in-processing for new hires (staff or 
contractors), and warehousing. 

To do nothing would have the following impacts: 
• Additional travel time and potential schedule delays for tooling modifications as the 

contractor facility would be further away. 
• Increases the risk of a delay in the start of the Darlington Refurbishment outages and a 

risk of increased idle time on the third and fourth units to be refurbished due to the 
delayed start. 

• Increased risk of critical path delays during the Darlington Refurbishment outages as a 
result of incomplete tool testing and training. 

• Longer security processing of contractors/staff supporting Refurbishment as the ORe will 
include a security processing centre. 
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Due to the above noted impacts, the Base Case is not recommended. 

Alternative 1: Construct a Darlington Refurbishment Complex at the Clarington Energy 
Centre (Recommended Alternative). 

This alternative is the development of a 280,000 sq. ft. Darlington Refurbishment Complex 
rDRC") on OPG owned lands in the Clarington Energy Centre to the west of the Darlington NGS 
site. This multi-purpose DRC will meet the needs and timeline of the Darlington Refurbishment 
project, including housing of the full-size mock-up, tooling, training and testing facility for fuel 
channel and feeder replacement work in preparation for refurbishment execution, a 70,000 sq. ft. 
warehouse to store refurbishment materials, an office area to accommodate the off-site project 
management team and support staff, a security in-processing centre, and a new information 
centre . 

The Present Value of this option is -$96.6M. This NPV does not include the benefit of additional 
OPG usage of the DRC post refurbishment. Additionally, this NPV does not consider the benefit 
of reducing the refurbishment outage period; the DRC and mock-ups will be used to test tooling 
and train staff in order to reduce delays on the critical path of the refurbishment outage. Without 
the DRC and mock up, due to increased risks , the refurbishment duration would be expected to 
be longer. This benefit has not been considered, however, a savings of just 2 months per unit 
would result in a positive NPV for this project. 

Alternative 1 is being recommended for the following reasons: 
• The proposed location for the DRC at the Clarington Energy Centre is in close proximity to 

the Darlington site resulting in decreased transportation and relocation costs associated 
with the use of an alternate OPG-owned site, such as Wesleyville . 

• The DRC consolidates facilities to meet Darlington Refurbishment needs, including project 
offices, warehousing, training and in-processing. 

• Co-location of the project team into a single facility will improve communication, 
teamwork, and productivity during the Darlington Refurbishment project life cycle. 

• A custom-built warehouse will meet the special refurbishment requirements such as floor 
loading and ability to ship secure loads of materials to site reducing need for Salley port 
upgrades at Darlington. 

• The off-site complex will alleviate the Security processing burden and congestion for the 
station. 

• As the facility would be built off-site, it would be a commercial facility that would have 
commercial value in the marketplace. 

Alternative 2: Construct a Darlington Refurbishment Complex with no Warehouse; and 
Lease Warehouse space. 

This alternative is the Darlington Refurbishment Complex as described in Alternative 1 except 
with no warehouse, resulting in a total footage of 211 ,000 square-feet. Approximately 69,000 sq. 
ft. of warehouse space with 20,000 sq. ft. of office/common services space for procurement staff 
would be required. 

For financial evaluation, 89,000 sq. ft. of warehouse space, at current lease rates, was 
considered; however, OPG would lease a facility that would meet the needs of OPG that was of 
similar size but likely not exactly 89,000 sq. ft . This would have a bearing on the final lease rates . 
Assuming that the warehouse was in the Durham region, extra transportation and labour costs 
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were included, however, based on two shipments every day, are not significant (about $18,000 
per year). In addition to the ongoing rent. landlord operating costs and OPG operating costs, a 
same size loading bay, costing about $1M, would be required to meet the security requirement to 
fully enclose the transport truck and trailer. Based on the condition of the selected leased facility, 
additional leasehold improvements may also be required. 

Not building a warehouse at the DRC could save approximately $10M (without escalation, 
contingency and capitalized interest) in project costs. 

The Present Value of this option is -$97.7M, a difference of -$1.2M from recommended 
Alternative 1. 

Alternative 2 is not recommended for the following reasons: 
• The risks for damaging the tools would be increased due to transporting them from the 

leased warehouse to the Darlington Refurbishment Complex. 
• Productivity could be impacted due to delayed shipment of tools from the leased 

warehouse as a result of unexpected traffic jam or accidents. 
• Uncertainty in available warehouse space, requirements for leasehold improvements, and 

potential implications of a long term ·tenancy. 

Alternative 3: Construct a Darlington Refurbishment Complex on the Darlington NGS site. 

The Darlington Refurbishment Program explored the opportunity of locating the same Darlington 
Refurbishment Complex on the Darlington site. 

This alternative is not recommended for the following reasons; 
• The Present Value of this option is -$135.3M, a difference of -$38.7M from recommended 

Alternative 1. This is due to the higher cost to construct the facility on the Darlington 
Nuclear site. 

• Due to limited land available on the Darlington site, the need to preserve the New Build 
lands and the increased traffic resulting from building the ORe on the Darlington site, this 
option is not preferred. The land should be used for personnel that directly support and 
interact with station workers reducing congestion on the Darlington site. 

• Facilities constructed on the Darlington site would not have a commercial value (Le. could 
not be sold) if no longer needed. 

The key variables for each alternative are summarized below: 

Alternative 1 Alternative 2 Alternative 3 

location of ORe CEC CEC ONGS 

Refurbishment 
At the ORe Lease 

AI the ORe Warehouse 89.000 sq·fI 

Total ORC Footage 280,000 sq-fI 211,OOOsq-fI 280,000 sq·fI 
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Financial Analysis SM (until Refurbishment Project Close·out): 

Base 
Alt. 1 (Recommended) 

Case Incremental Alt. 2 All. 3 
Full Costs 

Costs 

:~i tlal co~~ 
Gross $M • NlA 105.4 103.6 96.1 164.3 

NPV (2010 PV) NIA (98.1) (96.6) (97.7) (135.3) 

• Excludes Operatmg Costs and Leasing Costs . 

Utilization of the ORC post·refurbishment, by IMS and/or other Nuclear Support 
organizations, and consolidation of lease costs (cost savings) .were not included in the 
financial evaluations, however, provides additional value to the recommended alternative. 

Warehouse fitling, racking, and the reactor mock-up are excluded from the financial evaluations. 
These options are required for all options and are treated as separate projects within the 
Darlington Refurbishment Program. See Section 5 for further details. 

Additional Alternatives 

The following alternatives were considered and eliminated. 

Construct a Darlington Refurbishment Complex at another OPG location. Le. Weslewille 
The Darlington Refurbishment Program explored and discounted the opportunity of locating the 
DRC and warehouse at OPG's Wesleyville site due to the following reasons: 

• This location would result in additional transportation costs (staff and material) and 
employee relocation costs. 

• The Wesleyville location (37 kilometres from Darlington site) would not be a feasible 
location to accommodate the Refurbishment project team, as suggested by Operational 
Experience from other refurbishment projects. 

Construct a smaller Darlington Refurbishment Complex with less Office Space 
This alternative is the Darlington Refurbishment Complex as described in Alternative 1 except 
with no third floor offices, resulted in a total footage of 242,000 square-feet. 

This alternative would save approximately $14M in construction and associated furniture and 
information telecommunication infrastructure (without escalation, contingency and capitalized 
interest). 

Insufficient offices at the ORC will require alternative leased office space and/or use of modular 
offices. Reducing the planned office space will likely move costs to other project rather than 
reduce them. As well , having refurbishment staff at many locations will reduce efficiency. 

It was assumed that the same 39,000 square-feet of office space on the third floor would have to 
be leased somewhere in the Durham Region to meet the Darlington Refurbishment office need. 
In addition to the ongoing rent, and operating costs, leasehold improvements of about $5.BM 
would be required. 

This option is not recommended for the following reasons: 
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• There are risks in assuming a 39,000 square-feet office facility will be available for lease 
in the Durham Region for occupancy in mid 2013. The Durham Region office market is 
very small with no significant development. 

• Having some staff located in a separate leased facility is against the original intent of co­
location of the project team into a single facility to improve communication, teamwork, and 
productivity. 

• There would be increased traveling time and costs from staff located at the separate 
leased facility. 

• Reduced flexibility to consolidate staff from the Pickering location to co-locate to 
Darlington upon closure of the Pickering Nuclear Station. 

5. THE PROPOSAL 

The scope of this full release includes work associated with the design, construction, and 
commissioning of the DRC at the Clarington Energy Centre. 

The work plan for Phase 3 includes: 
a) Negotiations and awarding the Design-Build contract for the DRC, 
b) Execution of the contract by the Proponent, 
c) Owners oversight of the contract, including project controls, and internal OPG reporting, 
d) Taking possession and furnishing the offices by OPG, and 
e) Commissioning of the facility by the Proponent and OPG. 

This proposal excludes: 
1. DeSign, construction, delivery and installation of the reactor mock-ups will be procured 

under a separate agreement and project. The DRC, however, will house the reactor 
mock-ups. Costs to service the property after construction and potential increased 
electrical service, floor work (trenches, conduits), until further defined, to house and 
support the mock-up will be included in the reactor mock-up project. 

2. Racking, carousels or storage units in the warehouse and associated changes to lighting, 
HVAC, and sprinklers, as required. This will be managed as a separate project. 

3. Equipment & infrastructure such as: forklifts, carts, welders, security x-ray machines, 
relocation changes for equipment or requirements of the x-ray machine & eqUipment, and 
tools and devices to support specific work group needs. 

4. Information Centre custom artwork, exhibits or decals. 
5. Internet wireless service in the building. 
6. Staff relocation or move costs. 

Project Assumptions include: 
1. Floor loading for the reactorffuel channel mock-up (85' x 259'), approximately 21 ,900 square­

feet, would be 2400 Kg/square-metre. All other areas in the warehouse would be 440 
Ibs.lsq.ft. live loads. 

2. All classrooms, briefing rooms, and workstations are located in the office area of the building. 
3. There are no mezzanines for storage of equipment or for use as classrooms in the 

warehouse. 
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The key milestones of this project are summarized below. 

Phase 2: Site Servicing and RFP Phase (Funded by Phase 2 Partial Release) 
Municipal Services 

• Finalize Clarington Subdivision Agreement Completed July 27,2010 
• Finalize Regional Subdivision & Servicing Agreement October 29, 2010 
• Award Tender for Site Servicing - Clarington (1) January 31, 2011 
• Award Tender for Site Servicing - Durham Region January 31,2011 
• Site Servicing (2) February, 2011 to June 30, 2013 

Darlington Refurbishment Complex RFP 
• Prepare DRC Specification 
• Full Release BCS Approved 
• Select EPC Contractor 

Completed 
December 16, 2010 

January 31, 2011 

Phase 3: Design. Construct. Commission TMB Complex (This Full Release) (3) 
• Award EPC Contract Mid March, 2011 
• Design Complete June 30, 2011 
• Construction Start July 1, 2011 
• In-Service July 1, 2013 

(1) Both Clarington and Durham Region have confirmed that site services required for construction will be in 
place by June 2011 with all site servicing in place at time of full in-service of the ORe. 

(2) The municipal services and the intemal road works for the OPG CEC property and the municipal services to 
DNGS will be constructed during 2011 and the additional works scheduled for 2012 to 2013, are related to the 
South Service Road upgrades and local intersection improvements. 

(3) Dates for Phase 3 are indicative, and were the basis for the RFP; however, exact timing will be confirmed 
upon selection of the EPC Contractor. 

6. QUALITATIVE FACTORS 

Other benefits associated with this project are as follows: 
• The DRC provides additional benefits to the Darlington NGS station due to the water main 

design, water and sanitary sewer services to the site. This will provide the ability for the 
station to connect to regional water and sanitary sewer services and mitigating 
environmental concerns related to the operation of the waste treatment facility on the 
Darlington site. The addition of a sewage line addresses long standing MOE concerns 
with sewage discharge and removes the requirement for training and qualifying Nuclear 
Operators under Provincial license standards for Sewage Treatment Plant operations. 
Currently the station has only one source of domestic water; thus, the scheduling of water 
outages is difficult. The new water main design would eliminate the need for future 
domestic water outages at the station. 

• OPG owned warehouse and offices at the DRC will add value as future warehouse and 
office space for Nuclear support functions, including Inspection and Maintenance Services 
Division, and in support of post refurbishment operations at Darlington. 

• The DRC would follow the Leadership in Energy and Environmental Design Green 
Building (LEED) Canada guideline for green buildings that improves occupant well being, 
environmental performance and economic benefits through efficiency and sustainability. 
OPG has set an objective of a LEED 'Silver' rating for the building. Clarington recognizes 
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Table - Risk Management and Contingency Plan 

Risk Class Description of Risk Risk Risk Risk Management Strategies: 
Probability Impact Avoidance/Mitigation/Correction 

Schedule Delay in the completion of the Medium High There are only 3 months of float 
project (available for service between the AFS and the need date 
date-July 2013) for the R&FR contractor. Any delay 

beyond 3 months may reduce the 
testing and tool development time for 
the R&FR contractor increasing 
Refurbishment project execution risk. 
The EPC contract will require on-time 
delivery of this project. This risk will 
be re-evalualed closely upon 
awarding the EPC contract. In 
particular, the EPC contractor will 
need 10 submit their site plans as 
soon as possible after receipt of PO to 
ensure minimum delay as the 
submission is reviewed by 
Municipality. 
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8. POST IMPLEMENTATION REVIEW (PIR) PLAN 

A simplified PIR will be carried out within one year of the completion of Phase 3, consistent with 
the Corporate PIR procedure. 

The PIR will be an independent and systematic performance evaluation of the project for these 
objectives: 

• Assess the realization of the project benefits; 
• Review project plan, implementation and operational performance; 
• Review BeS - major assumptions, economic and financial evaluations looking back from 

results, for future decisions; 
• Review project risk management; and 
• Identify lessons learned for future improvement. 

Type of Target Project In Target PIR PIR Responsibility 
PIR: Service date: Approval date: (PIR Co-ordinator): 

Simplified 28-Jun-13 30-June-14 Director, Planning & Project Control 
Nuclear Refurbishment 

Measurable Current Target Result How will it be Who will 
Parameter Baseline measured? measure it? 

(person/group) ,. Cost - Cost of Site $15.8M $15.8M Final Project Director, P&PC 
Servicing including Cost Report 

contingency and 
escalation 

2. Cosl- Cost of DRC S70.8M $70.8M Final Project Director, P&PC 
Construclion Including Cost Report 

apportionment of 
contingency and 
escalation, 
excluding 
furniture and IT 

3. Schedule - In- July 2013 July 2013 Date of Director. P&PC 
Service date Occupancy 

Permit 
4. LEED Achieves LEED Achieves LEED Receipt of VP, Real 

Certification Silver Silver certification Estate 
Certification by Services 
June 30, 2014 

5. Occupancy Occupied by Oct 2013 Oct 2013 Director, P&PC 
NR staff within 
3 months of in-
service 
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APPENDIX B: Approved Draft Plan of Sub-Division 

The following draft plan of sub·division was approved by the Municipality of Clarington on March 24, 2009: 
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APPENDIX C: Proposed Site Plan 
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APPENDIX D: Ground Floor Layout Plan 
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APPENDIX E: Second & Third Floors Layout Plans 
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APPENDIX F: Summary of the Darlington Refurbishment Complex Needs Statement 

The following is a summary of the needs of the ORC facility: 

Organization Function Business Drivers 
Nuclear • Training for the re-tube and feeder • Address a need that provides 
Refurbishment replacement (R&FR) project training, mock-up, and testing in 

• Mock-ups for training and equipment su pport of the Darlington 
testing Refurbishment timeline. 

• Support R&FR prototype 1001 testing and • Provide facilities to 
development, as well as storage for R&FR accommodate the OPG project 
tools . Management team. 

• Offices for project management team and • Eliminate leasing costs. 
support staff. 

• Warehouse in close proximity to site and 
mock-up to store tools, retube and other 
components with secure loading capability 

IMS • Location and design satisfies long-term • Consolidate IMS Operations 
business plan for IMS, enabling the starting in 2024 upon completion 
discontinuance of multiple leases offsetting of refurbishment. 
ongoing operational costs. • Eliminate leases 

Information • CEC is a good location for a temporary • Accommodates the Information 
Centre facility for the Information Centre due to its Centre which will be over 30 

proximity to the Darl ington station, years old when refurbishment 
Waterfront Trail , natural vegetation, 401 ends, it will most likely at end of 
and access roads, including access roads service life without significant re-
to the station. investment. 

Security • Enhanced efficiency and effectiveness • Eliminate leasing costs. 
through consolidation of Nuclear Security • Greater efficiencies and 
Strategic Initiatives (Tactics and Training, effectiveness in delivery of 
Programs), Security Clearance, and security program processing 
Identification Office functions (badging, 
parking passes, etc.) 

Training • Facilitation of Nuclear General Employee • Increased access and efficiency 
Training process for new hires in Nuclear General Employee 
(staff/conlractor~) . TraininQ processinQ 

The following is a summary of the components and square footage of the proposed facility per RFP Layout 
Plans: 

, offices~a~fo,- . 2010. i 

TMB - with 50' ( 

i ,& 
~ i, 

f' :ion, Welding and 

iii Bay 
Aisle ways & 
Total 

,in Sq. Ft. 
; for 448 staff "". u.u.' plans 

69~ 

~ 
1.450 



Filed: 2013-09-27 

EB-2013-0321 

Ex. D2-2-1 

Attachment 8-1 Document Number : Revision : Page: 

ONTARIOFiiiNER N-BCS-00120.3-10007 1.0 21 of 29 

ORC at the Clarington Energy Centre 

GENERATION Full Release Business Case Summary 
OPG CONFIDENTIAL 

For Internal Project Cost Control 
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APPENDIX K: Financial Model Assumptions 

Following are the key assumptions used during the modelling of the Project: 

Project Cost Assumptions: 
1. The total area of the complex is estimated at 280,000 square-feet; 448 staff. 
2. The total design & construction costs for Phase 3 equates to $259 per square-feet at 2010$ 

for non-warehouse and $100 per square-feet for warehouse & loading bay, based on the 
gross building area of 280,000 square-feet. 

Financial Assumptions: 
3. The discount rate is 7% (Regulated Nuclear asset) for this strategic investment decision. 
4. The Ontario CPI (2% per year) is used to convert the cost estimates in 2010$ to "Dollars of 

Ihe year" . 
5. CCA Rate 6% or Class 1* is being used for new non-residential buildings. 

Project Life Assumptions: 
6. The Phase 2 Municipal Site Servicing will be completed by July 1, 2013. 
7. The design, construction and commissioning of the ORC at the CEC will take about 2 1/2 

years. 
8. The ORC at Ihe CEC will be in-service by July t, 20t 3. 

Operating Cost Assumptions: 
9. Annual operating costs for the ORC is estimated at $5.3M in 2010$ including utility costs, 

realty taxes, facilities and IT services costs, commencing July 1, 2013. It equates to $10 
per square-feet for warehouse/Mock-upsiShops and $29 per square-feet for offices, 
Information Centre and other miscellaneous facilities, based on the gross building area of 
280,000 square-feel. 

Other Assumptions: 
10. The following are not included in the cost estimates: 

• Reactor mock-ups Including the design, construction, delivery and installation will be 
procured under a separate agreement and project. Costs to service the property after 
construction and potential increased electrical service, until further defined, to house & 
support the mock-up. 

• Floor work (trenches, conduits) to support the internal of the mock up area or the 
warehouse. 

• Racking, carousels or storage units in the warehouse or support infrastructure. 
• Equipment such as; forklifts, carts, welders, security x-ray machines, relocation changes 

for equipment or requirements of the x-ray machine & equipment, and tools and devices 
to support specific work group needs. 

• Information Centre custom artwork or decals. 
• Internet Wireless service in the building. 
• Staff relocation costs, incremental travel costs or warehouse transportation costs. 
• Office moving costs of affected organizations such as Nuclear Refurb, Information Centre 

& Security 

11 . Potential cost recovery of some of the servicing costs if other developers build within the 
CEC is not included in this evaluation. 

12. Incremental travelling time and costs are not included in the NPV calculation for the leased 
office space alternatives. 
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APPENDIX L: Indicative Schedule - Darlington Refurbishment Complex 
(Recommended Alternative) 

Darl ington Refurbishment Complex 
~" ~" ~" Task Name ,., Finish 

" 00 00 '" a, 00 a, '" a, 00 00 '" a, 
Phase 2: Site Services and RFP S e, 
Munclpa l SefVices Mar·lQ Jun·13 

FinaHze Reg ional Slb:I ivision & SeNicing Agreement OcHO 

Award Tender for Site SeNicing - Clarington Jan-ll 

Award Tenderlor Site Sel'llicing - D..mam Region Jan-I I 

Sile SeNicing Feb-Il Jun-13 

Darlington Refurbishment Compte)! RFP Mar-IO Dfi-IO 

Prepare ORe Specifica~on(Comple\ed) SIop-IO 

FliJ Release BCS Approved Dec-IO 

Select EPC COrVactor Jan·l1 

Phase 3: Des n . Construct & Commission ORe 
Award EPC COrVact M.1r· ll 

Design Complete M.1r-ll Jun-ll 

Construction Start Jul·11 JuI·13 

h-Sel'llice JuI· 13 

~" 
m a, '" 
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11 RECOMMENDATION:

We recommend a Partial Release of an additional $16.3 Million Capital (Partial Release Estimate of $19 Million minus
$2.73 Million under expenditure from the Developmental Release) to fund the:

• design, procurement and construction of the new main water lines,
• design, procurement and construction of the sanitary sewer line to the municipality,
• design of the water and sanitary sewer lines to the new Campus Plan and Refurbishment facililites on DNGS site.

Approval of this request will bring the total to date funding to $20.3 Million including a contingency of Million. The total
project is estimated to cost $36 Million including a contingency of with an estimated project closeout completion
date of 6/30/2015. There are also estimated removal costs of $2.1 Million.

The business Objectives of this Sustaining project are as follows:

a) To ensure adequate and reliable domestic and fire water supply and sanitary sewer system capacity for the
continued operation of the station for an additional 25 to 30 years of post refurbishment life.

b) To ensure fire water pressure remains in compliance with Ontario Building and Fire Codes & Regulations.
c) To eliminate employee concerns regarding the quality of the potable water after fire pump tests/spurious operation.
d) To address and mitigate environmental concerns associated with the existing Sewage Treatment Plant (STP).
e) To design and install water (domestic and fire) and sanitary sewer distribution systems to the proposed new facilities

for Darlington Refurbishment and the Campus Plan.

The existing water supply line was originally installed for the construction phase of the station. It was not replaced and has
deteriorated and represents a single point of vulnerability.

The existing Sewage Treatment Plant (STP) requires extensive maintenance and care for its continued operation and
compliance with applicable regulations. The capacity of the plant is not adequate to meet the demand of the station
refurbishment project.
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2/ BACKGROUND & ISSUES:

In preparation for the continued operation of the Darlington Nuclear Generating Station (DNGS) for an additional 25 to 30
years, the Domestic Water and Sewage Treatment Project was initiated based on the finding of gaps between the current
domestic & fire water and sewage system condition and future incremental requirements. The scope and estimate of this
project is a combination of two separately approved charters (D-PCH-72700-10002-R001-lnstall and tiein water and sewer
systems to municipalities and D-PCH72700-10003-R000-Install distribution systems to proposed Refurbishment and
Campus Plan facilities).

The needs for meeting the above requirements are further explained in the sections below:

2.1 DomesticlFire Water Supply

The DNGS domestic & fire water line is supplied from the Durham Region Municipal Water System. Presently, a single pipe
system supplies both domestic water requirements for powerhouse and site buildings, as well as fire protection water for all
site buildings. via a common buried water distribution system. The condition of the existing piping is deteriorating. The current
domestic/fire water system peak flow rate capacity is not adequate to meet the estimated demand for major programs such
as refurbishment due to the fact that a large number of people will be working on many projects and refurbishment activities
on site during that program. Also, there will be some new campus plan and refurbishment facilities during the next decade
which would require additional water and sewage system capacity.

A series of reported events resulting from the continued use of the temporary water storage bladders and fire pump raised
concerns about the site domestic water system. The source of the concerns was found to be the temporary water storage
bladders, which were isolated in 1997, after which the water they contained was not considered to be potable. These
bladders are still in service for fire protection purposes only. On several occasions, the fire pump has started unexpectedly
due to mechanical problems or pressure transients. This results in water from the bladders entering the active part of the
domestic water system. Station procedures require that the domestic water system be quarantined, flushed, and analyzed
following operation of the fire water booster pump and for in service declaration. This represents a significant disruption to
normal station operation and a considerable cost to the corporation. The cost could be significantly high, should a spurious
start of fire water pump occur during an outage. The domestic Water Pump House Compliance issues relate to deficiencies in
the fire related separations, lack of sprinkler and ventilation systems. less than adequate diesel tank support structure and
spill control, electrical system deficiencies including lighting transformers, power supplies, fire panel and pump controls. The
only way to prevent such reported events and to address the fire code compliance issues is to eliminate the need for the
Domestic Water Pump House and bladders. As part of this project, these bladders will be removed from service.

As part of the Darlington Refurbishment and Campus Plan projects, a number of facilities are going to be constructed on site
as per the campus plan initiative. These new facilities will require water (domestic and fire) system connections to the water
main.

2.2 Sanitary Sewer Upgrades

2.2.1 Sewage Treatment Capacity:

The current sewage system average flow rate and treatment capacity is not adequate to meet the estimated demand for
major programs such as refurbishment due to the fact that a large number of eopie will be working on many projects and
refurbishment activities on site during that program Also there will be some new campus plan and refurbishment facilities
during the next decade which would require additional sewage system capacity

The proposed refurbishment and campus plan facilities to be built as per the campus plan will require connections of sanitary
sewer lines to the sewer main.

2.2.2 Environmental Concerns:

V 2 C. there was a se es of eported everts esult g frorT re’ease if unrror tored swage due to equ pmerit fa ore n the
SewaaeTretryept Part ‘TP
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21 BACKGROUND & ISSUES: 

In preparation for the continued operation of the Darlington Nuclear Generating Station (DNGS) for an additional 25 to 30 
years, the Domestic Water and Sewage Treatment Project was initiated based on the finding of gaps between the current 
domestic & fire water and sewage system condition and future incremental requirements. The scope and estimate of this 
project is a combination of two separately approved charters (D-PCH-72700-1 0002-R001-lnstall and tie-in water and sewer 
systems to municipalities and D-PCH-72700-10003-ROOO-lnstall distribution systems to proposed Refurbishment and 
Campus Plan facilit ies). 

The needs for meeting the above reqUirements are further explained in the sections below: 

2.1 Domestic/Fire Water Supply 

The DNGS domestic & fire water line is supplied from the Durham Region MuniCipal Water System. Presently, a single pipe 
system supplies both domestic water requirements for powerhouse and site buildings, as well as fire protection water for all 
site buildings, via a common buried water distribution system. The condition of the existing piping is deteriorating. The current 
domestic/fire water system peak flow rate capacity is not adequate to meet the estimated demand for major programs such 
as refurbishment due to the fact that a large number of people will be working on many projects and refurbishment activities 
on site during that program. Also, there will be some new campus plan and refurbishment facil ities during the next decade 
which would require additional water and sewage system capacity. 

A series of reported events resulting from the continued use of the temporary water storage bladders and fire pump raised 
concerns about the site domestic water system. The source of the concerns was found to be the temporary water storage 
bladders, which were isolated in 1997, after which the water they contained was not considered to be potable. These 
bladders are still in service for fire protection purposes only. On several occasions, the fire pump has started unexpectedly 
due to mechanical problems or pressure transients. This results in water from the bladders entering the active part of the 
domestic water system. Station procedures require that the domestic water system be quarantined, flushed, and analyzed 
following operation of the fire water booster pump and for in service declaration . This represents a significant disruption to 
normal station operation and a considerable cost to the corporation. The cost could be significantly high, should a spurious 
start of fire water pump occur during an outage. The domestic Water Pump House Compliance issues relate to deficiencies in 
the fire related separations, lack of sprinkler and ventilation systems, less than adequate diesel tank support structure and 
spill control , electrical system deficiencies including lighting transformers, power supplies, fire panel and pump controls. The 
only way to prevent such reported events and to address the fire code compliance issues is to eliminate the need for the 
Domestic Water Pump House and bladders. As part of this project, these bladders will be removed from service. 

As part of the Darlington Refurbishment and Campus Plan projects, a number of facilities are going to be constructed on site 
as per the campus plan initiative. These new faci lities will require water (domestiC and fire) system connections to the water 
main. 

2.2 Sanitary Sewer Upgrades 

2.2.1 Sewage Treatment Capacity: 

The current sewage system average flow rate and treatment capacity is not adequate to meet the estimated demand for 
major programs such as refurbishment due to the fact that a large number of people will be working on many projects and 
refurbishment activities on site during that program. Also, there will be some new campus plan and refurbishment facilities 
during the next decade which would require additional sewage system capacity. 

The proposed refurbishment and campus plan facilities to be built as per the campus plan will require connections of sanitary 
sewer lines to the sewer main. 

2.2.2 Environmental Concerns: 

In 2007 there was a series of reported events resulting from release of unmonitored sewage due to equipment failure in the 
Sewage Treatment Plant (STP). 
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The Federal Government has Proposed Wastewater Systems Effluent Regulations under the Fisheries Act to establish
national effluent quality standards. The existing STP would not be able to meet the new regulations that are being proposed.

2.2.3 De-commissioning and removal of existing STP:

Once the Sanitary Sewer Systems are re-directed to the municipality, the existing STP will be de-commissioned and
removed. This will eliminate the above stated environmental concerns, as well as eliminate asset maintenance and operating
costs.

2.3 Conceptual Study and Preliminary Engineering

2.3.1: Conceptual Study -Complete

In October of 2009, an external consulting company was retained to assess DNGS need and find acceptable water and
sewage solutions for the site. The background information on the systems, including reports and drawings, were reviewed
and servicing options were developed based on internal meetings, analysis and discussions.

The water and sewage flow rate demands were determined for the site under steady state and projected peak demand
conditions.

The conceptual report focused on providing secure water supply and sanitary services for DNGS from existing Regional
Services. The Region has recently installed the piping extensions and tie-ins points for these new systems at planned
locations on Holt Road and Solina Road.

2.3.2 Preliminary Engineering — In Progress

In December 2010 the engineering consultant undertook the preliminary engineering of the project. The water demands for
domestic and fire use were confirmed and detail Water Supply System/Network Analysis was prepared to finalize the sizing
and routing of the piping system. Other preliminary engineering activities and deliverables were as follows:

• Conduct topographical surveys
• Scanning for borehole drilling
• Borehole Drilling (currently in progress> for soil sampling
• Finalize the plan and profile of all the piping systems
• Determine the major equipment and technical specifications
• Complete the Design Requirements for both water and sewer systems
• Liaise with local authorities and stakeholder for planning the Permits and Approvals
• Prepare a release quality estimate for procurement and construction of water and sewer mains

2.4 Ongoing Operational Costs

At this stage it is estimated that cost savings from abandoning the operation of the Sewage Treatment Plant Water Bladders
and the Cnlonnation systems partially offset by costs of municipal water and sewage treatment services are about S100 000
per year These cost saving estimates will be refined for the Full Release
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The Federal Government has Proposed Wastewater Systems Effluent Regulations under the Fisheries Act to establish 
national effluent quality standards. The existing STP would not be able to meet the new regulations that are being proposed .. 

2.2.3 De-commissioning and removal of existing STP: 

Once the Sanitary Sewer Systems are re-directed to the municipality, the existing STP will be de-commissioned and 
removed. This will eliminate the above stated environmental concerns, as well as eliminate asset maintenance and operating 
costs. 

2.3 Conceptual Study and Preliminary Engineering 

2.3.1: Conceptual Study -Complete 

In October of 2009, an external consulting company was retained to assess DNGS need and find acceptable water and 
sewage solutions for the site. The background information on the systems, including reports and drawings, were reviewed 
and servicing options were developed based on internal meetings, analysis and discussions. 

The water and sewage flow rate demands were determined for the site under steady state and projected peak demand 
conditions. 

The conceptual report focused on providing secure water supply and sanitary services for DNGS from existing Regional 
Services. The Region has recently installed the piping extensions and tie-ins points for these new systems at planned 
locations on Holt Road and Solina Road. 

2.3.2 Preliminary Engineering - In Progress 

In December 2010 the engineering consultant undertook the preliminary engineering of the project. The water demands for 
domestic and fire use were confirmed and detail Water Supply System/Network Analysis was prepared to finalize the sizing 
and routing of the piping system. Other preliminary engineering activities and deliverables were as follows: 

• Conduct topographical surveys 
• Scanning for borehole drilling 
• Borehole Drilling (currently in progress) for soil sampling 
• Finalize the plan and profile of all the piping systems 
• Determine the major equipment and technical specifications 
• Complete the Design Requirements for both water and sewer systems 
• Liaise with local authorities and stakeholder for planning the Permits and Approvals 
• Prepare a release quality estimate for procurement and construction of water and sewer mains 

2.4 Ongoing Operational Costs 

At th is stage, it is estimated that cost savings from abandoning the operation of the Sewage Treatment Plant, Water Bladders 
and the Chlorination systems, partially offset by costs of municipal water and sewage treatment services, are about $100,000 
per year. These cost saving estimates will be refined for the Full Release. 
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3! ALTERNATIVES & ECONOMIC ANALYSIS:

total OM&A U 4522j 4,522 4,222 0 4,563 0
CapItal (32842) (3201 (26,302)j.
señaüe (2M98 (24,86T
Net Present Value (NPV) WA I {25596JI (24,869)J (23,767)1 #VALUEI (20,784)j
Internal Rate of Return (IRR) % N/A N/A N/A N/A N/A N/A
Discounted Payback (Yrs) N/A N/A N/A N/A J N/A N/A I
Note: The estimated cost savings and removal costs are included the economic analysis as Base OM&A.

Base Case: x Not Recommended Do Nothing

To do nothing is not recommended because this alternative will not allow DNGS to meet the domestic/fire water and sewage
treatment demand for refurbishment work and continued station operation. This alternative has not been estimated and is
used as a basis to evaluate the incremental cost of other alternatives.

Alternative 1:
sanitary sewage system to the Municipality

Install new domestic and fire water mains and redirect the

Installation of domestic water and fire water lines from the municipality of Oshawa at Osborne Road and a new fire water line
from the municipality of Bowmanville on Holt Road just south of Highway 401. Install tie-in points in strategic locations for
supply of water to various station facilities.

Bypass the domestic water supply to the existing pump house equipment, complemented by the installation of booster
pumping systems to maintain required pressures in the site buildings. This will allow the existing bladders, fire pump and
chlorination equipment to be removed from the water system which will reduce maintenance and operating costs, simplify the
functionality of the system and improve the water quality, thus eliminating employee concerns.

This alternative includes the installation of a sanitary sewer line from the station to the Courtice Water Pollution Control Plant
along with the construction of a new pumping station This would allow OPG to send sewage directly to the municipality and de
commission the existing deteriorating Sewage Treatment Plant

Installation of water and sewer distribution lines and tie-in points to proposed Refurbishment and Campus Plan facilities

The project boundaries for the domestic/fire water supply will be from the municipality tie-ins points to the station inlet flange in the
existing Pump-house. The project boundaries for the sanitary sewer system discharge will be from a new Lift Station at the west
of the existing Project Office to the municipality tie-ins point The systems conditions and the documentation outside these
boundaries are not included in the scope of this project.

Alternative 2: ‘ Røo i ,ene4 Delay for 2 years

TYis .s aeri sr e tr oe t r t tatY to sup/’ tYe rfu biswent r ject Water aid Sewe are
bac c reeds fir the ners r r el workir g or s te d r rig Re rpf rbist’ merit prrijec Water nd Sewer rfra tr ‘t re nce t b
e eope4 bef re an orco ed fri tes ar t ie ii ‘ . r ‘the r ‘-t w p t [ N( S Re’ hr
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31 ALTERNATIVES & ECONOMIC ANALYSIS: 

MI .~.~ _.AI!.!. ~4 .... ; .,. 
.-.' ....... IIIIIJ --

c.. ~- :--: 
-

Revenue 
Base OM&A 0 4,522 4,522 4,222 4,563 
QlJtage OM&A 
Project OM&A ! 
TotaIOM&A 0 4,522 4,522 4222 0 4563 0 
Capital 0 (32,842) (32,012) J34.897) 1261~2) 
Present Value (PV) 0 (25596) (24869) (23767) Not calcUlated (20 784) 
Net Present Value (NPV) NlA (25,596) (24,889) (23 767) tvALUEI (20784) 
Internal Rate of Return (IRR) % N/A I N/A N/A N/A N/A N/A 
r-~ 

I I I 
.~----

Discounted Payback (Yrs) N/A I N/A N/A N/A N/A I N/A I 

Note: The estimated cost savings and removal costs are Included the economic analYSIS as Base OM&A. 

Base Case: )( Not Recommended - Do Nothing 

To do nothing is not recommended because this alternative will not allow DNGS to meet the domestic/fire water and sewage 
treatment demand for refurbishment work and continued station operation. This alternative has not been estimated and is 
used as a basis to evaluate the incremental cost of other alternatives. 

Alternative 1: ./ Recommended Install new domestic and fire water mains and redirect the 
sanitary sewage system to the Municipality 

Installation of domestic water and fire water lines from the municipality of Oshawa at Osborne Road and a new fire water line 
from the municipality of Bowmanville on Holt Road just south of Highway 401 . Install tie-in points in strategic locations for 
supply of water to various station facilities. 

Bypass the domestic water supply to the existing pump house equipment, complemented by the installation of booster 
pumping systems to maintain required pressures in the site buildings. This will allow the existing bladders, fire pump and 
chlorination equipment to be removed from the water system which will reduce maintenance and operating costs, simplify the 
functionality of the system and improve the water quality, thus eliminating employee concerns. 

This alternative includes the installation of a sanitary sewer line from the station to the Courtice Water Pollution Control Plant 
along with the construction of a new pumping station. This would allow OPG to send sewage directly to the municipality and de­
commission the existing deteriorating Sewage Treatment Plant. 

Installation of water and sewer distribution lines and tie-in points to proposed Refurbishment and Campus Plan facilities .. 

The project boundaries for the domestic/fire water supply will be from the municipality tie-ins points to the station inlet flange in the 
existing Pump-house. The project boundaries for the sanitary sewer system discharge will be from a new Lift Station at the west 
of the existing Project Office to the municipality tie-ins point. The systems conditions and the documentation outside these 
boundaries are not included in the scope of this project. 

Alternative 2: )( Not Recommended - Delay for 2 years 

This is not recommended since this project is on critical path to support the refurbishment project. Water and Sewer are 
basic needs for the personnel working on site during the refurbish men project. Water and Sewer infrastructure need to be 
developed before any proposed facilities are to be built. Delaying he project will impact the DNGS Refurbishment. 
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Alternative 3: Not I ,mme7 ‘ d Build site specific water supply and sanitary treatment systems
with the latest technology

This is not recommended since this alternative would be significantly more expensive both in terms of capital and incremental
operating and maintenance costs over the life of the plant. An order of magnitude estimate for these facilities is in the order of
$1 50M capital and about $200M of incremental OM&A for the life of the station (PV has not been calculated for this option).

Alternative 4: Nat R ommendd Do Less (only water supply and Sewer discharge, not
distribution).

This is not recommended since entire scope of this project is the required infrastructure for the station refurbishment initiative
and continued operation of the station to end of life.

Filed: 2013-09-27 

EB-2013-0321 

Ex. D2-2-1 

Attachment 8-2 Page: 6 of 20 

sC ry 

Darlington Water and Sewer Project 10 - 73802 (Capital) 
Partial Release Business Case Summa ~K38 - BCS - 72700 - 10008 - ROOO 

Alternative 3 : Not Recommended - Build site specific water supply and sanitary treatment systems 
with the latest technology 

This is not recommended since this alternative would be significantly more expensive both in terms of capital and incremental 
operating and maintenance costs over the life of the plant. An order of magnitude estimate for these facilities is in the order of 
$150M capital and about $200M of incremental OM&A for the life of the station (PV has not been calculated for this option). 

Alternative 4: )( Not Recommended - Do Less (only water supply and Sewer discharge, not 
distribution). 

This is not recommended since entire scope of this project is the required infrastructure for the station refurbishment initiative 
and continued operation of the station to end of life. 
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4LTHE PROPOSAL

Approval of this release of funds will allow the project to complete the following tasks:

• Complete the design of water main connections from Holt Rd and Solina Rd to the station inlet.

• Complete the design of the sanitary sewer main from a new force main (west of Building 116 — Project Office) to the
Solina Rd tiein point.

• Complete the design of water and sanitary sewer connections to the Campus Plan and Refurbishment facilities

• Supply and construction of sanitary sewer mains.

• Supply and construction of water mains

• Obtain a full release BCS for the balance of the project.

Project Execution Strategy for water and Sewer Mains

The preliminary engineering of the project is in progress and will be completed by September 2011. The project will complete
the design, necessary approvals and permits for the Holt Road water main first. This is a part of the project base scope but
will be done as first priority due to concerns regarding the condition and the reliability of the existing, and the only, 200mm
domestic and fire water supply line to the station as well as meeting Darlington New Nuclear Project’s (DNNP) request for
vacating the proposed property for the new build by May 2012 in alignment with its contracting strategies. This priority setting
will not have a negative impact on the project cost and schedule. Once abandoned, the existing line will be removed by the
DNNP’s site preparation program.

The design and start of the construction for the sewer system will be concurrent with the Holt Rd water main. The
construction of the Solina Rd water main will start once the Holt Rd water main is in service.

Future release of funds will provide for the following:

• Procurement and construction of the water and sewer distribution systems and tiein points to the new Refurbishment
support buildings and Campus Plan facilities,

• Decommissioning and removal of the abandoned systems such as Pumphouse, Water Bladders with associated
Chlorination systems and Sewage Treatment Plant.

• Potential installation of new fire booster pumps for some large buildings.

5! QUALITATIVE FACTORS

The qualitative factors resulting from this project are

• Eliminate employee concerns regarding of domestic water for staff consumption

• Provide redundancy in supply of domestic and fire water to the station from the municipality
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41 THE PROPOSAL 

Approval of this release of funds will allow the project to complete the following tasks: 

• Complete the design of water main connections from Holt Rd and Solina Rd to the station inlet. 

• Complete the design of the sanitary sewer main from a new force main (west of Building 116 - Project Office) to the 
Solina Rd tie-in point. 

• Complete the design of water and sanitary sewer connections to the Campus Plan and Refurbishment facilities. 

• Supply and construction of sanitary sewer mains. 

• Supply and construction of water mains 

• Obtain a full release BCS for the balance of the project 

Project Execution Strategy for Water and Sewer Mains 

The preliminary engineering of the project is in progress and will be completed by September 2011 . The project will complete 
the design, necessary approvals and permits for the Holt Road water main first. This is a part of the project base scope but 
will be done as first priOrity due to concerns regarding the condition and the reliability of the existing, and the only, 200mm 
domestic and fire water supply line to the station as well as meeting Darlington New Nuclear Project's (DNNP) request for 
vacating the proposed property for the new build by May 2012 in alignment with its contracting strategies. This priority setting 
will not have a negative impact on the project cost and schedule. Once abandoned, the existing line will be removed by the 
DNNP's site preparation program. 

The deSign and start of the construction for the sewer system will be concurrent with the Holt Rd water main. The 
construction of the Solina Rd water main will start once the Holt Rd water main is in service. 

Future release of funds will provide for the following: 

• Procurement and construction of the water and sewer distribution systems and tie-in points to the new Refurbishment 
support buildings and Campus Plan facilities, 

• De-commissioning and removal of the abandoned systems such as Pumphouse, Water Bladders with associated 
Chlorination systems and Sewage Treatment Plant. 

• Potential installation of new fire booster pumps for some large buildings. 

51 QUALITATIVE FACTORS 

The qualitative factors resulting from this project are: 

• Eliminate employee concerns regarding domestic water for staff consumption. 

• Provide redundancy in supply of domestic and fire water to the station from the municipality. 
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6! RISKS ANALYSIS (See Attachment D for details)

Poten il environmental
requirementslimpacts may result in
higher cost and schedule
complaints from public using the
environmentally sensitive areas,
and potential delay to permits.

Elevation changes for gravity
flow/pressure could cause redesign
and rerouting of piping ines

Pressure differentials between
Oshawa and Bowmanviile water
mains.

Project plans have been
communicated to the local
authorities and the
environmentally sensitive areas
have been identified.
The Environmental Impact
Statement will establish
necessary mitigating measures
for any potential risk. Adjustments
have been made to the base cost
and schedule.

Flow conditions (rate and
pressure> will be modeled by
engineering and provisions will be
made n the design to ensure
adequate flow rate and pressure
at the inlet to the station.

Engineering consultant has
performed nodal analysis and will
provide for the pressure
balancing devices in the desi.gn.
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61 RISKS ANAL YSIS 

Low 
1103 

4 

3 

2 
1 

Risk Description 

Potential environmental 
requirementsnmpacts may result in 
higher cost and schedule 
complaints from public using the 
environmentally sensitive areas, 
and potential delay to permits. 

Interference with the Campus plan 
proposed facilities. 
Additional water flow capacity 
requirement may arise. 

Elevation changes for gravity 
flow/pressure could cause redesign 
and rerouling of piping lines. 

Pressure differentials between 
Oshawa and Bowrnanville water 
main 

(See Attachment D for details) 

Medium 
4t09 

6 

4 6 

2 3 4 

Mitigating Activities 

Project plans have been 
communicated (0 the local 
authorities and the 
environmentally sensitive areas 
have been idenlified. 
The Environmentallmpacl 
Statement will establish 
necessary mitigating measures 
for any potential risk. Adjustments 
have been made to the base cost 
and schedule. 

The water flow demand is based 
on: historical use, previous 
studies based on fixtures, current 
and future station population for 
refurbishment, maintenance and 
normal operations. Modification 
Design requirements developed 
and approved. 

Flow conditions (rate and 
pressure) will be modeled by 
engineering and provisions will be 
made in the es gn to ensure 
adequate 0 rate and pressure 
at the inlet 0 the station. 

Engineering consultant has 
performed nodal analysis and will 
provide or the pressure 
balancing devices In !he de ign 

Before 

Aft., 

Before 

After 

Before 

After 

Before 

After 

Probability X Impact 

c: 
0 

i!-~ CQ 

~ ~ -Cb c: Cb "3 i!- a. 0 CQ Cb u 
t1 - en E c: "0 ii ftII olJ cu Cb "3 c: 

c: s::: ::3 Q) 0 
u:::: u a "E g» J: .... ... '> en iii 0 Q: 

Cb C 
P: :::I: W 
0 
U 

0 0 

3 9 0 3 3 0 0 

0 0 

0 0 

0 0 

o o 

o 5 

o 

i!-
~ cu en .... 
CQ 
Cb u 
::3 

Z 

0 

0 
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Darlington Water and Sewer Project 10 - 73802 (Capital)
Partial Release Business Case Summary NK38 - BCS - 72700 - 10008 - R000

Productivity losses due to weather The project will monitor this — —

and alternate construction methods closely with the PC company and
due to restrictive environmental will deal with upcoming issues in Before 0 0 0 0 0
conditions. a case by case method.

After 5 5
1

o 0 5 0 0 0 5

Discovery above and below ground The risk will be transferred to the
work due to land and PC company with a fixed price Before 9 9 0

‘
0 0 0 9

environmental conditions during contract, Specific Contingency of — — * — — *

construction. has been requested in the
BCSforthisrisk. After 2 4 0 0 0 0 4

. — * — — —
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7! POST IMPLEMENTATION REVIEW

Measurable How will it be Who will measure
Parameter measured? Persøn I Group?

One 200 mm Line One 300 mm Une New line in Nuclear EastDomestic water
from Durham Region from Durham Region service/project AFS Facilities

Two new fire waterWater Bladders and New lines in Nuclear East2. Fire water
Diesel Fire Pump mains (400mm) from

service/project AFS Facilitiestwo townships.
Nuclear East3.. Fire water pressure 586 kPa 586 kPA Pressure Gage
Facilities

Flow of sanitary

Sewage Treatment sewer to the Nuclear EastOperating AbandonedPlant municipality/project Facilities
AFS
Pumphouse by-

Nuclear East5. Fire Pumphouse Operating Abandoned passed/part of project
FacilitiesAFS

Bladders by-
Nuclear East6. Water Bladders Operating Abandoned passed/part of project
FacilitiesAFS

Filed: 2013-09-27 
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71 POST IMPLEMENTATION REVIEW 

Simplified 27-Nov-14 

Measurable 
Current Baseline rasted Rcsul 

How will it be Who will measure 
Parameter measured? Person I Group? 

1. Domestic water One 200 mm Line One 300 mm line New line in Nuclear East 
from Durham Region from Durham Region service/project AFS Facilities 

Water Bladders and Two new fire water 
New lines in Nuclear East 

2. Fire water 
Diesel Fire Pump mains (400mm) from 

service/project AFS Facilities 
two townships. 

3 .. Fire water pressure 586 kPa 586 kPA Pressure Gage 
Nuclear East 
Facilities 

Flow of sanitary 

4. 
Sewage Treatment 

Operating Abandoned sewer to the Nuclear East 
Plant municipality/project Facilities 

AFS 
Pumphouse by-

Nuclear East 5. Fire Pumphouse Operating Abandoned passed/part of project 
Facilities 

AFS 
Bladders by-

Nuclear East 6. Water Bladders Operating Abandoned passed/part of project 
Facilities 

AFS 

Last printed "116/11 329 PM 02: 13 PM 03/31/11 FIN-TMP .. PA-005 BCS (Rev 21) (Supersedes N --10207 BCS) 
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Darhngton Water and Sewer Project 10 - 73802 (Capital)
Partial Release Business Case Summary NK38 - BCS-72700 - 10008 * R000

APPENDIX “A’ GLOSSARY (acronyms, codes, technical terms)

AFS Available for Service

Bladders reservoirs or bags for water supply.

BOE Basis Of Estimate.

BIJ Business Unit.

CBDO Carbonaceous Biochemical Oxygen Demand.

CNR Canadian National Railway.

CWPCP Courtice Water Pollution and Control Plant.

ONGS Darlington Nuclear Generating Station

DNNP Darlington New Nuclear Project

US Liter Per Second.

MOE Ministry of Environment.

RFP Request For Proposal.

SOR Station Condition Record.

SOW Scope Of Work.

SPS Sanitary Pumping Station.

STP Sewage Treatment Plant.

TRC Total Residual Chlorine

VBO Vacuum Building Outage.
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Darlington Water and Sewer Project 10 - 73802 (Capital) 
Partial Release Business Case Summa NK38 - BCS - 72700 - 10008 - ROOO 

APPENDIX "A' GLOSSARY (acronyms, codes, technical terms) 

AFS Available for Service 

Bladders reservoirs or bags for water supply. 

BOE Basis Of Estimate. 

BU Business Unit. 

CBDO Carbonaceous Biochemical Oxygen Demand. 

CNR Canadian National Railway. 

CWPCP Courtice Water Pollution and Control Plant. 

DNGS Darlington Nuclear Generating Station 

DNNP Darlington New Nuclear Project 

US Liter Per Second. 

MOE Ministry of Environment. 

RFP Request For Proposal. 

SCR Station Condition Record. 

SOW Scope Of Work. 

SPS Sanitary Pumping Station. 

STP Sewage Treatment Plant. 

TRC Total Residual Chlorine 

VBO Vacuum Building Outage. 

Last printed 7/6/1 1 3:29 PM 02: 13 PM 03/31/11 FIN-TMP-PA-005 BCS (Rev 21) (Supersedes N - 10207 BCS) 



APPENDIX “B” Comparison of Total Project Estimates

*

0

LTD Spent
LTD Spent
LTD Spent

Comments:
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Partial Release Business Case Summary NK38 - BCS - 72700 - 10008 R000

5
180

3,590 11.5429,
1,908 8.964 16,897 7,486 565

L

.000

36,000

0

10
0

‘,, ita { iq :Jii 180 830 1 1,010

+ F r
See comments in Project Variance Analysis.
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APPENDIX "8" Comparison of Total Project Estimates 

2011 180 1,908 8,964 16,897 565 36,000 

r------+-- - -j----+- -+--- r-----j-- --+--- -+------l---+-----f---+- ~_._J 
I----~~_--j-~~+-_+-_ _t__~___+_---+~-_+__--+---~-__+_~--j---+----o . -.J o : 
~------j-----+---+---+--~----+---~--~----+----~----+---~--o~ 

~_s_~p_en_t _+_~~ap-~-I_+__-M~~_+-2-0-11-~--18-0+1---8-3-0r I 1~ 
L TO Spent I I *--1 

___ L_TO_S_pe_nt ____ ______________ _______ _ __ ___________________ L ______________________________ L ___ . ____________________ _ ~ ___ Q __ .I 

Comments: 

See comments in Project Variance Analysis. 
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Darlington Water and Sewer Project 10 - 73802 (Capital)

Partial Release Business Case Summary NK38 - BCS 72700 - 10008 - R000

APPENDIX “C” FINANCIAL MODEL — ASSUMPTIONS

Discount Rate: 7% Cost Escalation (Yr) 3% SR&D Opportunity No
Progress Payments Yes Foreign Currency No Retainer Fee No
Depreciation Rate (Capital) BIgs 0th Structures 4% PST No Interest Rate (Capital> 6%
Revenue Rate Nuclear Est Leasing No Indexed Priced Contract No
Comments:

—
Design Complete: Upto — iS% Fixed Price Contract Yes 3rd Party Estimate Yes
Quality of Estimate Release +15% to -10% OPEX used Yes Lessons Learned Yes
Similar Projects Yes Budgetary Quote No First Unit Actual Used NIA
Firm Vendor Proposal No Cost Sharing No Competitive Bid Yes
Reviewed by Sponsor Yes Fee for Service No Contracts in place No
Comments:

Project Cost Estimate Assumptions:

1 The cost estimate for detailed engineering is based on a fixed price contract with an engineering company.
2. The estimate for procurement and construction of the project is based on the cost report provided by the

company who completed the preliminary engineering and is experienced with this type of work in Durham
Region. Allowances for environmental mitigation and remediation as well as provisions for productivity loss
due to working in busy areas of the site and outdoor weather conditions are included in the estimate.

3. Specific Contingency of is allocated for potential discovery work including aboveground and
underground findings.

4. The project will retain the services of a Procurement and Construction contractor (PC) - on fixed price
basis - for the supply and construction of the project. OPG’s role in this contract will be the Owner Only as
per OHSA.

5, General Contingency for the partial release is % according to the contingency calculation tool.
6. General Contingency for future release is % according to the contingency calculation tool.
7. On-going operation and maintenance cost for the new systems, estimated at $0.6 Million per year,

represents a cost saving of $0.1 Million and is included in the NPV analysis.
8 Decommissioning and removal cost has been estimated at $2 1 Million and is included in the financial

evaluations
9 The projects responsible for construction of the proposed Refurbishment and Campus Plan facilities will

be responsible to install connections to the tie-in points that this project will provide for the said facilities in
a close proximity of the proposed facilities as per the latest plan at time of detailed design.

Replacement of exstng domestic and fire atr supplies Mth ngher apacty suophes that supporT extension of the life of rarhoqion t3ctes as wf I as
•:-- ) a — . ‘t ae roar’ —‘
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Partial Release Business Case Summa NK38 ~ BCS ~ 72700 - 1 0008 ~ ROOO 

- ....... ,." I 
s lion Unit EOLor MW Inned Outag •• for Project Work 

Rafurb 

Pickering 1 Jun-20 515 NJA 

A 4 Jun-20 515 NJA 

5 Nov-18 516 N/A 

Pickering 6 Nov-18 516 MIA 
B 7 Jun-20 516 NJA 

8 Jun-20 516 N/A 

1 Sep-16 878 NlA 
2 Feb-18 878 MIA 

Darlington 
3 Sep-19 878 NJA 

4 Jan-21 878 N/A 
Comments: 
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Darlington Water and Sewer Project 10 - 73802 (Capital)
Partial Release Business Case Summary NK38 - BCS -72700- 10008 - R000

APPENDIX “D” FINANCIAL MODEL - ASSUMPTIONS
Impact on Operations

Comments: The project will not require unit outagestherefore,no impact on production of electricity.

Cumulative Present Value Graph:

Cumulative Present Value (PV)
0.0

(5O)

$
M (1O0

I (1$O)

I (20.O
0

(25.0)

(30.0) — —

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Base Case Project
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APPENDIX "0" FINANCIAL MODEL - ASSUMPTIONS 
Impact on Operations 

Comments: The project will not require unit outages,therefore,no impact on production of electricity. 

Cumulative Present Value Graph: 

Cumulative Present Value (PV) 
0.0 • 

(5.0) 

$ 
M (10.0) 

I 
I (15.0) 
I 
I (20.0) 
0 

n 
• (2S.0) 

(30.0) 

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Ba •• Cas. Project 
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APPENDIX “E”

1 Detail design water and sewer systems

5 Installation support

PROJECT DELIVERABLES

From Holt Rd & Solina Rd to station inlet

From new force main to Solina Rd tie-in oint

Connections to Campus Plan and Refurbishment

facilities

REPs

Procurement and Construction contract

Full Release BCS

Project Execution Plan

P6 Schedule

Projci coordination and reporting

Contract Administration

Quality Surveillance

Specific

ON AR10 wtfl ll OPG Confiden a! Page: 16 of 20
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6ENEAATION r Business Case Summary
Darlington Water and Sewer Project 10 - 73802 (Capital)

Partial Release Business Case Summary NK38 - BCS -72700 - 10008 - R000

1

4 Project Manaqement SOWs

2 Sanitary sewer main to municipality Installation of Sewer Main

3 Water main connections Installation of Water Main

50

50

25

25

10

10

513

300

50

6 Continciencies General

7 Interest Interest

otar:[’ zz
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[i 91 3 390 7 602 5046 5 152 5 255 5 203 0 ] 32,619

j Variance to Budget 8,425 85 0 ]

re Parts in Invent
Revi ed by

Sarnan
Prqjec Mana2er

(Date)

Carm Aqota
Manager
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___

PROJECT COST SUMMARY

I

I
I

Procurement
ConsbucIion
Other

Interest (Capitel Project)
PiectCøsts
General Con8ngency
Specilc Con8ngency

Prøject C 18* 8,984 1689

Current
Release

7A8

Total 265 359O 145

I

4,000
Mj to Project Costs

Current Conbgency

Release Total (85) (2,5033 (145) - (2,733)

TW
Prqect Costs
Conngency

Release Total - 821 9,248 - - 19033
Project Costs

R I d
Colngency

e ease Total 180 1,908 8,984 9,248 - 20,300

F
Project Costs

R
U ure

Conngency
e eases

Total 7,649 486 15,700
Pro Puedh

entfngenFug

L964 18.1W

InyentoryWlO

56 * 3L000

Removal Costs (above) 2 122 2,122

/

I (Date)

q
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Business Case

Darlington Water and Sewer Project 10- 73802 (Capital)
Partial Release Business Case Summary Nk38 - RCS - 72700 -1

Removal Costs included above 1,460 2,122 662 Note 7

Inventory to be written off -

Spare Parts in Inventory -

Note I Lower OPG resources required to manage a fixed price Owner Only procurement and construction
contract,
Note 2 Engineering included OPG and contractor resources which have now been refined.
Note 3 Materials and construction have been refined and include as a single contract. Contract Management
office was included in PM costs
Note 4 Support of other OPG departments
Note 5 Reduced due to multiple in-service declarations.
Note 6 Quality of estimate is improved. Added specific contingency to mitigate environmental discovery issues.
Note 7 Refined scope of work for removals

ATTACHMENT “B” PROJECT VARIANCE ANALYSIS

Engineering
Procurerrent

I

Note 3

Conslructon Note 3

Other Note 4

lnrest(Capil Project Only) Note 5
Project Costs (Scores Basis)
General Conngency Note 6
Specific Conngency Note 6
Project Costs (Scores Basis) 994 40,000 36,000 (4,000)
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ATTACHMENT “C” SCHEDULE

Partial AFS for decommissioning and removal of some water
and sewer syjps
Final AFS for sewer, and domestic water system upgrades

tJfJ ARIOruVIILII OPG Confidential 11 Page: 19 of 20
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Darlington Water and Sewer Project 10 - 73802 (Capital) I

_____

Partial Release Business Case Summary NK38 - BCS - 72700 - 10008 - R000

_______

i

15-Sep-Il Partial BCS OAR Approved
21-Sep-11 Design Contract Awarded
24-Nov-I I Supply and Installation Contract Awarded for Holt Road Watermain
27-Jan-12 Design Complete for Holt Road Watermain
I 7-Feb-i 2 Start of Installation Holt Road Watermain
I 2-Apr-i 2 Design Complete for Sewer and Solina Rd Watermains
17-May-12 Supply and Installation Contract Awarded for Sewer and Solina Rd Watermains
31-May-12 Partial AFS Holt Road Watermain
18-Jun-12 Start of Installation of Sewer and Solina Rd Watermains
30-Oct-12 Design complete for Distribution systems
23-May-13 Full Release BCS OAR Approved
25-Jul-I 3 Partial AFS of Sewer and Solina Rd Watermains

A Project Execution Plan (PEP) will be approved by

28-Aug-14

31-May-12 Partial AFS for Holt Road water main 5,000 15%
25-Jul-13 Partial AFS Main Headers for Sewer. Domestic and Fire water I 14,200 38%

Partial AFS Distribution lines for Sewer, Domestic and Fire24-Apr-14 11,000 30%water

27-Nov-14

ELE-
4,000 12%

1,800 5%
-l

—

Comments:
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ATTACHMENT "C" SCHEDULE 

K MOl t ev I es ones 

- "._" - --- ... 
-." - '-or 

15-Sep-11 Partial BCS OAR Approved 

21-Sep-11 Design Contract Awarded 

24-Nov-1 1 Supply and Installation Contract Awarded for Holt Road Watermain 

27-Jan-12 Design Complete for Holt Road Watermain 

17-Feb-12 Start of Installation Holt Road Watermain 

12-Apr-12 Design Complete for Sewer and Solina Rd Watermains 

17-May-12 Supply and Installation Contract Awarded for Sewer and Solina Rd Watermains 

31 -May-12 Partial AFS Holt Road Watermain 

18-Jun-12 Start of Installation of Sewer and Solina Rd Watermains 

30-0ct-1 2 Design complete for Distribution systems 

23-May-1 3 Full Release BCS OAR Approved 

25-Jul-13 Partial AFS of Sewer and Solina Rd Watermains 

A Project Execution Plan (PEP) will be approved by 15-Mar-1 2 

In Service Declarations: fCaDital only) 

31-May-12 

25-Jul-13 

24-Apr-14 

28-Aug-14 

27-Nov-1 4 

Comments: 

-..-

Partial AFS for Holt Road water main 

Partial AFS Main Headers for Sewer, Domestic and Fire water 

Partial AFS Distribution lines for Sewer, Domestic and Fire 
water 
Partial AFS for decommissioning and removal of some water 
and sewer systems 

Final AFS for sewer, and domestic water system upgrades 

5,000 

14,200 

11 ,000 

4,000 

1,800 

-
15% 

38% 

30% 

12% 

5% 
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Risk Probabilities Chart

Probability <= 1 in 100 About I in 100 About 1 in 10 About 1 in 5 > 3 in 4

Rank 1 2 3 4 5

,—

of > 90 day S land on-compliance with Potential for Spill or release causing Loss or
Total delay unacceptable international potential for significant fatality(s) immediate and serious

Project $ non- adverse implications for extended impact with degradation
ç conformance coverage or personnel, potentially off-site impacts, of a safety

requiring impacts large damages or e gClean up costs> system
extensive Cnminal Charges OR $l5MCat. A spill (>55

rework Potential loss of pts)
operating_licenses

30% - 80% 30 90 day Unacceptable Long-term Legislative non- Potential for life- Exceedances resulting Reduced
of Total delay non- local or compliance with threatening in charges or Director’s effectiveness

Project $ conformance national potential for fines, critical injury or OrderCat. A spill (45 - of a safety

4
requiring impact charges, and permanent total 55 pts)Public system

some rework, damages ORMajor disability, complaints with OPG
but not major degradation of including implications Explosion

reputation with occupational and/or major fire
regulatory bodies disease

15% - 30% 10-30 day Non- Major local Systematic non- Potential for Cat. B spillsEmission in Reduced
of Total delay conformance impact or compliance with less serious exceedance of effectiveness

Project $ bordering minor national potential for critical injuries regulatory or legal of redundant
design impact.Minor finesORPotential to (e.g. fractures), limitsField orders or safety

tolerances, local damage cause strained permanent AMP’sPublic complaints system
3 potential to relationship with partial with OPG components

require regulator, increased disabilities and implicationsDanger to
rework surveillance and/or temporary total health, life, or property

regulations disabilities of a
significant

nature

2

I

5% - 15% 3 - 10 day Acceptable Complaints Systematic non- Potential for Cat. C spills - Impact on a
of Total delay non- from local compliance with less serious reportableAdministrative safety

Project S conformance. officials / impacts to project temporary infractionsPublic support or
within design politicians scheduleORPossibility disabilities and Complaints with plant safety
tolerances, no of regulatory legal injuries requiring level impiicatons related

rework implications off site medical system
requ red attention other

tnanfrst ad
orrote

0 V0ryb

*
V ra ;C-ia’ .tioea nsTa, ‘cn

ota mpac or ic’r oca cur c’arceORRcutne arentun eportable evectsCat. S
Prc:e S ouahtyRcutre Lc aproai rotf’ratcr re1crd st a:d. sp is run re0crtabe

‘icr- no Irparment and spis resuit,ng from
conformance to odcer or Acts of God
can be easily complete
dispositioned recovery of

wner
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Risk Probabilities Chart 
I .... 

liIIIIIIi. 1iIIII· 
... 

Probability <=1ln 100 About 1ln 100 About 1ln 10 About 1ln 5 >= 31n 4 
Rank 1 2 3 4 5 

Risk Im~act Chart 

;tL 
..;.-:~ - I .... ..... .- ...... -. -~. . ~ -.- ... ...... '.';;: .•. .... 12 -- - . ....., -..-

>80% of > 90 day Significant, National and Non-compliance with Potential for Spill or release causing Loss or 
Total delay unacceptable international potential for significant fatality( s) immediate and serious 

Project $ non- adverse implications for extended impact with degradation 

5 conformance coverage or personnel, potentially off-site impacts, of a safety 
requiring impacts large damages or e.g. :Clean-up costs > system 
extensive Criminal Charges OR $15MCat. A spill (>55 

rework Potential loss of pts) 
operating licenses 

30% -80% 30 - 90 day Unacceptable Long-term Legislative non- Potential for life- Exceedances resulting Reduced 
ofTotal delay non- local or compliance with threatening in charges or Director's effectiveness 

Project $ conformance national potential for fines, critical injury or OrderCat. A spill (45- of a safety 

4 requiring impact charges, and permanent total 55 pts)Public system 
some rework, damages ORMajor disability, complaints with OPG 
but not major degradation of including implications Explosion 

reputation with occupational and/or major fire 
regulatory bodies disease 

15% - 30% 10 - 30 day Non- Major local Systematic non- Potential for Cat. B spilisEmission in Reduced 
of Total delay conformance impact or compliance with less serious exceedance of effectiveness 

Project $ bordering minor national potential for critical injuries regulatory or legal of redundant 
design impact.Minor finesORPotential to (e.g. fractures), limits Field orders or safety 

tolerances, local damage cause strained permanent AMP'sPublic complaints system 
3 potential to relationship with partial with OPG components 

, require regulator, increased disabilities and implicationsDanger to 
rework surveillance and/or temporary total health, life, or property 

regulations disabilities of a 
significant 

nature 
5%-15% 3 - 10 day Acceptable Complaints Systematic non- Potential for Cat. C spills- Impact on a 
ofTotal delay non- from local compliance with less serious reportableAdministrative safety 

Project $ conformance, officials / impacts to project temporary infractionsPublic support or 
within design politicians scheduleORPossibility disabilities and Complaints with plant safety 
tolerances, no of regulatory / Iegal injuries requiring level implications related 

2 rework implications off-site medical system 
required attention other 

than first-aid. 
Complete 

recovery by 
worker. 

<5% of < 3 day Minimal Complaints Isolated non- No medical Administrative, non-
Total delay impact on from local complianceORRoutine attention reportable eventsCat. C 

Project $ qualityRoutine public approval ! notification beyond first aid, spills non-reportable 

1 non- no impairment and spills resulting from 
conformance, to worker or Acts of God 
can be easily complete 
dispositioned recovery of 

worker 

Last printed 7/6/11 32 9 PM 02 13 PM 03/31/11 FIN- TMP-PA-005 BCS (Rev 21) _. 10207 BCS) 



Filed: 2013-09-27 

EB-2013-0321 

Ex. D2-2-1 

Attachment 8-3 



Filed: 2013-09-27 

EB-2013-0321 

Ex. D2-2-1 

Attachment 8-3 

Project Cash Flows 

k$ LTD 2012 201 3 2014 

Currently Released 3,034 7,413 8,842 

Requested Now - 3,275 8,366 

Future Required - 21,574 40,880 

Total Project Cost 3,034 10,688 38,782 40,880 

Ongoing Costs -

Grand Total 3,034 10,688 38,782 40,880 

OPG-FORM-0076-R003~ 

Type 3 Business Case Summary 

2015 2016 2017 Future Total 

19,289 

11,641 

14,667 77 ,121 

14,667 108,051 

00-

348 638 663 going 
OM&A 

14,667 108,051 

Esti mate Class : Class 2 Est imate at Completi on: $84 ,128 k 

NPV: $67 ,100 k OAR Approval Amount: $108,051 k 

Addition al Information on Project Cash Flows (optional): 

Grand Total does not include on-going costs (OM&A). 

Approvals 

I Signature Comments Date 

This BCS represents the best option to me~t..thil validated business need in a cost effective manner. 

Recommended by: 

~ 'L~ \"2 Albert Sweetnam 

Project Sponsor 

I concur with the business decision asaocumented in this BeS. 

Finance Approval : q- lILA j 1f<Ao1../1 L Donn Hanbidge =, 
Position per OPG-STD-0076 

I confirm this project will address the business need, is of sufficient priority to proceed, and provides value for money. 

Approved by: 

~ Tom Mitchell 

Position per OAR, per OAR 1.1 4-rlltz. 
U 
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Business Need: 

Records File Information: 

See Guidance Section OPG-FORM-0076-R003* 

Type 3 Business Case 
Summary 

Final Security Classification of the BCS: OPG Confidential 

Business Case Summary 

The scope of th is project is to build a heavy water (020) storage and drum handling facility to meet two mandates. 
The first mandate is for Refurbishment, and the second mandate is to implement operational improvements for heavy 
water management at Darlington and OPG's Tritium Removal Facility (TRF). This will be accomplished by 
increasing operational storage at DNGS, adding 020 drum handling, cleaning, testing, and storage capability, and 
consolidating offices for TRF staff. Executing this work together saves cost through economies of scale. 

Additional 0 20 storage capacity is needed to support refurbishment af Darlington. The first unit refurbishment outage 
is scheduled to begin October 2016. To meet refurbishment needs, the new 020 Storage Facility at Darlington must 
be completed and fully operational at least six months before the earliest potential start of refurbishment. The in­
service date for this facility of October 15, 2015 is one year before the planned start of the first unit refurbishment 
outage to mitigate the risk of an earlier start of refurbishment, and to perform refurbishment preparation activities. 

During refurbishment, storage capacity is needed at the Darlington si te for the heavy water from two reactors, or 
1,500 m3

, because of overlapping unit outages. In addition, refurbishment requires 200 m3 of storage to facilitate 
flushing and other support operations associated with the preparation of the Darlington units for refurbishment work. 
This 200 m3 storage need must be met through additional capaCity as the existing Darlington operational storage is 
required to support the operations of the units across the OPG fleet that remain in service during refurbishment. 
Therefore, the tolal additional 020 storage capacity required to support refurbishment is 1,700 m3

. 

The second mandate to improve heavy water management in support of all OPG nuclear units is the result of a 
previously approved Operational Improvement project which was deferred to be merged with the refurbishment 020 
storage project in order to achieve cost efficiencies. The three main components of the second mandate are as 
follows: 

1. Additional 400 m3 of permanent storage required to improve utilization of the Darlington TRF and mitigate threats 
to the achievement of OPG detritiation objectives (before, during and after Darlington refurbishment) due to current 
storage constraints. The increased storage will address the TRF feed and product storage bottleneck that is a 
significant challenge to the efficiency of the overall tritium removal process. As documented in internal reports, 
eliminating this bottleneck is required to maintain the units within the Operating Policies and Principles limits for 
tritium. 

2. A new Drum Handling, Cleaning, Testing, and Storage Facility providing services to both Pickering and Darlington 
stations will centralize drum storage, and provide a means of long term cleaning and disposal of the current inventory 
of drums. Incident reports indicate that the current large backlog of drums has caused radiological and conventional 
safety concems, injuries, and Significant operational burden due to storing drums throughout the Heavy Water 
Management Building. The facility will also provide the ability to support any refurbishment activities requiring drum 
cleaning/disposal, and expedite commercial shipments. 

3. New consolidated office space for TRF staff. Construction of the new 020 Storage Facility will require demolition 
of existing permanent office trailers, and new replacement office space for these operations staff is required . As well, 
there are currently numerous staff located in nonstandard offices throughout the TRF/HWMB. In addition, Strat III 
and IV managers will be relocated to the central offices, improving communication, oversight, and time in the field . 
There will also be increased efficiencies associated with consolidating the TRF operations, maintenance, and 
management team. The office requirements are for 9 staff, including 1 conference room. 

The increased operational storage (400 m3
) is a key element and supports implementation of the TRF Life Extension 

Strategy because it allows the existing facility to operate more efficiently and effectively and therefore maintain 
adequate quantities of detritiated 020 to support the operating units. This support is required to maintain 
Darlington's operating un its within the established regulatory limits for tritium for the extended life of Darlington 
station. 

OPG-TMP-0004-R003 (Mlcrosofi® 2007) 
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Type 3 Business Case 
Summary 

The improvements to the TRF and Darlington operations are summarized below: 

• Improve tritium removal capability within OPG by providing scheduling flexibility and reducing detritiation 
management dependency on TRF availability 

• Improve utilization efficiency of available TRF capacity by providing storage for high Curie input feed, thereby 
maximizing tritium removal 

• Improve operational flexibility and ability to segregate different 0 20 streams to support Darlington operation and 
outage scenarios, such as unit, station containment, and vacuum building outages 

• Eliminate the backlog of 020 in drums that needs to be processed through the 0 20 Cleanup System 

• Allow OPG to pursue new business opportunities for heavy water upgrading/detritiation and isotope sales 

• Rectify long standing problem of unconsolidated and nonstandard work locations with new offices 

• Support life extension of the TRF until 2055, mitigating risk of a costly TRF refurbishment or new TRF construction 

Part B: Preferred Alternative 

Description of Preferred Alternative: Bui ld 2100 m3 of 020 Storage and a Drum Handling Facilty 

Construction of a new 2,100 m3 0 20 storage and drum handling facility is recommended because it is the lowest cost 
option that meets both the mandate to support Darlington Refurbishment and the need for OPG heavy water 
management operational improvements. 

The major components of this option are as follows: 

(a) Refurbishment: 1700 m3 of storage 

(b) Heavy Water Management Operational Improvements: 

• 400 m3 of storage for improved TRF operations 

• Drum Handling, Cleaning and Testing Facility 

• TRF Staff Offices for 9 staff, including 1 conference room 

For refurbishment to be successful, the new facility must provide sufficient heavy water storage at the Darlington site 
for the heavy water from two units prior to start of refurbishment, a requirement of the Darlington refurbishment 
project. This option meets this requirement. In addition, by increasing the operational storage, this option would 
enable more efficient utilization of the Darlington TRF and mitigate threats to the achievement of OPG detritiation 
objectives (before, during and after Darlington refurbishment) due to current 0 20 storage constraints. Lastly, this 
option facilitates the current TRF/Heavy Water Management Ufe Cycle Management plan to 2055, thus reducing the 
risk of requiring a costly refurbishment of the existing TRF, or construction of a new TRF faci lity. 

An economic analysis was completed for this alternative showing an NPV of $67,100 k for the 0 20 operational 
improvements scope of work. The tank storage option for Refurbishment 0 20 storage was found to be the lowest 
cost feasible alternative. 

The execution of this work will be divided into 3 Phases: 

Phase I. June 2012 July 2013 

Detailed Design. This work is underway under the previously approved Full Definition Release. 

Phase II . September 2012 - September 201 3 

Site Preparation and procurement of Long Lead materials. This work. will be executed under a Partial Execution 
Release (this BeS). Site preparation includes activities such as demolition of existing truck dock and TRF trailers, 
relocation of existing and buried services, start of excavation, and miscellaneous civil substructures. The Darlington 
Refurbishment Environmental Assessment is a prerequisite for the Site Preparation work and is required to be 
completed by December 201 2 in order to preserve the project schedule . 

OPG·TMP·0004·R003 (Microsoft® 2007) 
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Phase III SeQlember 2013 April 2016 

Construction of facility and tie-in to existing station. This work will be executed under a Full Execution Release. 

The project has negotiated a performance based larget price for an engineer, procure, and construct (EPG) contract 
to complete this work. A portion of the performance largel price for the whole project is a fixed price contract to 
complete Phase I, Detailed Engineering. The fixed price portion and the overall target price are the basis of the 
design and construction costs. The OPG costs are associated with the required nuclear oversight to mitigate 
schedule and quality risks to ensure timely completion of this prerequisite project for Darlington Refurbishment A 
significant constraint on the project is that the project cannot start Phase II Site Preparation and Phase III 
construction until the Darlington Refurbishment Environmental Assessment has been approved , 

The following are milestones that will be confirmed during execution of the Partial Execution Release BCS. 

EPC Phase III Installation Contract Awarded 23-Sep-13 

Start of Installation 16-0ct-13 

Final In-service Declaration Complete 15-0ct-15 

Project Close-out Complete 15-Apr-16 

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

The following are deliverables committed to under both the Full Definition Release and Partial Execution Release. 

Partial Execution BCS (Under previous release) Partial Execution BCS Approved 14-Sep-12 

Preliminary Design Complete (Under previous release) Preliminary Design Complete 29-0ct-12 

Award Phase II of EPC Contract (Under this BCS) EPC Phase II Installation Contract 15-Jan-13 
Awarded 

Award Long Lead Material Contracts (Under this BCS) All Long Lead Time Materials 28-Mar-13 
Contracts Awarded 

Detailed Design Packages (Under previous release) Design Documents Approved and 15-Jul-13 
Issued 

Full Execution BCS (Under this BCS) Full Execution Release Approved 16-Sep-13 

Part C: Other Alternatives 

Base Case: Status Quo - No Project 

The do nothing option is not viable and therefore has not been assessed because this option does not meet the 
Darlington Refurbishment mandate. Work must be undertaken to address the 1700 m3 storage requirements to 
support refurbishment. 

Alternative 2: Build " drum warehouse" inside the Protected Area to store 1700 m3 of D20 for Refurbishment 
in drums, and build a smaller 020 Facility for the Operational Improvements 

This option for the Refurbishment 0 20 storage is not viable because of the impact to the refurbishment outage critical 
path. It has been determined that 2 months of round the clock drumming would be required to drain the primary heat 
transport (PHT) system and moderator in this fashion . As well, it would require 2 months of round the clock drum 
purging to re-fill the PHT system and moderator post-refurbishment. This would be required for each refurbished 
unit, with estimated total lost generation revenue of approximately $290,000 k (2012S PV). 

An estimated 7200 drums at a cost of $1000/drum would also be required to implement this option. This solution 
would still require a building with similar requirements of the proposed solution, and therefore would still result in the 
need to design, procure, and construct a new 0 20 facility. Thus this option does not avoid much of the cost 
associated with the preferred option. The station would also be required to address an increased environmental risk 
of 0 20 spills. Current incident reports indicate that the existing backlog of drums have caused radiological and 
conventional safety concems, injuries, and significant operational burden. 

An economic analysis was completed for the 0 20 operational improvements scope of work with an NPV of $59,900k. 
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Type 3 Business Case 
Summary 

Alternative 3: Delay Work- Bui lding 1700 m3 for Refurbishment now, and Operational lmprovemenl portion 3 
years later 

This option does nol meet the operational improvement requirements in the short term and it will increase risk to the 
TRF Life Extension Strategy. 

The Operational Improvement portion of this work was previously approved in 2006. However, it was deferred to be 
merged with the refurbishment D20 scope in order to achieve cost savings, estimated at $20 M to $30 M, by realising 
efficiencies of completing the two mandates together as one project. Completing two different projects and time 
periods eliminates any cost savings even after factoring in the time value of money. There is high demand for 
detriliation services particulary in the period 2016 - 2020 as a result of the need to detritiate Pickering units prior to 
shutdown and to detritiale the heavy water drained from the Darlington units during refurbishment. 

An economic analysis was completed for the 020 operational improvements scope of work with an NPV of $64,200k. 

A lternative 4: Do Less - Build 1700 m3 of Storage for Refurbishment needs on ly 

This option does not meet the operational improvement requirements and it will jeopardize the TRF Life Extension 
Strategy, and increase OPG's risk of having 10 complete a costly refurbishment of the existing TRF or the 
construction of a new TRF to meet ongoing regulatory detritiation requirements for the Darlington moderator and 
primary heat transport system. There is high demand for detri tiation services particulary in the period 2016 - 2020 
as a result of the need to detritiate Pickering units prior to shutdown and to detritiate the heavy water drained from 
the Darlington units during refurbishment. 

The 400 ml of incremental storage is required to improve the efficiency and effectiveness of the TRF operation. 
Optimization of the TRF is required to improve its overall ability to ma nage its 0 20 inventories to support continuous 
station operations before, during and after the refurbishment period. 

During the refurbishment period the 1700 m3 will be utilized to drain the units , and will have limited capability of 
increasing the TRF's reliability. It is currently anticipated that the 1500 m3 of reactor grade storage, which will be 
surplus storage after Darlington refurbishment, will be available for the long term storage of 0 20 from OPG units. 
Therefore. the operational improvements are still required to improve the efficiency and effectiveness of the TRF 
operation and minimize threats to OPG's detritiation objectives from 2015 to 2055. 

Alternative 5: Build 2100 m3 of 0 20 Storage outside the Protected Area 

This option is not recommended as it is not viable. This option requires additional regulatory approvals from the 
CNSC and Ministry of Environment which would result in a significant delay to the project that would not meet 
Refurbishment's schedule. 0 20 is classified as nuclear material due to the tritium concentrations , and as a result, 
building a new facility outside the protected area would require a new protected area to be zoned and then built. 
Although technically feasible, the additional costs and time required to secure all regulatory approvals (such as 
evaluation of impact to the exclusion and protected zones), re-zone land for creation of a new protected area, and 
connecting interfacing systems at the current Heavy Water Management Building would not meet the Darlington 
refurbishment program needs and would result in significant risk to delaying the start of refurbishment. As this option 
is not a viable alternative, a financial evaluation has not been completed for it. 

• Associated with OPG-STD-0076, Developing and Documenting Business Cases 
OPG-TMP-0004-R003 (Microsoft® 2007) 
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Part D: Project Cas h Flows 

k$ LTD 2012 2013 2014 2015 2016 2017 Future Total 

Currently Released 3,034 7,413 8,842 19,289 

Requested Now - 3,275 8,366 11,641 

Future Required - 21 ,574 40,880 14,667 77,121 

Total Project Cost 3 ,034 10,688 38,782 40,880 14,667 108,051 

on 
Ongoing Costs - 348 637 663 going 

OMA 

Grand Total 3,034 10,688 38,782 40,880 14,667 108,051 

Estimate I Class 2 
I Estimate at I $84,128 k 

I OAR Approval $108,051 k 
Class: Completion : Amount: 

Additional Information on Project Cash Flows (optional): 

Grand Total does not include on·going costs (OM&A). 

Part E: Financia l Evaluation 

k$ Base Case 
Preferred 

Alternative 2 Alternative 3 Alternat ive 4 
Alternat ive 

Project Cost NfA 105,017 48,600 119,000 84,300 

NPV (afte r tax) 0 67,100 59,900 64,200 0 

Other (e.g., LUEC) 

Summary of Financial Model Key Assumptions (see Guidance on th is Type 3 B C5 Form): 

1. Project Costs shown are incremental (going forward) costs. 

2. NPV values are for the Heavy Water Management Operational Improvements scope of work. 

3. The interest has been included in the total project cost above, but has not been included for the NPV evaluation. 

4. Alternative 5 does not meet the business need and therefore is not evaluated. 

5. Assumptions used to calculate the NPV include: 

1. Operational improvements result in more efficient utilization of the Darlington TRF and improved heavy 
water management (e.g . decreased impact from TRF outages, potential for 3'd party 020 sales, dose 
savings at OPG stations) 

2. Operational improvements reduces probability of refurbishing ex.isting TRF, or construction of a new TRF 
facility due to ability to stock pile low curie 020 

3. Between 2 and 4 staff (depending on which altemative) are required to support operation of the new facility 

Part F: Qual itative Factors 

Other qualitative factors associated with this project are as follows: 

Government Relations 
• Reduce tritium emissions throughout Ontario through improved efficiency for the detritiation of OPG and Bruce 
Power 020 inventory 
• Reduce risk of infringing on tritium emission regulatory limits 

• Reduce risk of infringing on OPG's Operating Policies and Principles limits through maintenance of unit tritium 
levels in the moderator and primary heat transport below required limits 

Customer Relations 
• Increasing OPG's capability and flexibility to process 020 will improve customer relations by providing flexibility in 
meeting contractual obligations with Bruce Power for detritiation services and provide the ability to increase 
detritiation services to third parties. 

OPG· TMp·0004·R003 (Mlcrosoft@ 2007) 
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Type 3 Business Case 
Summary 

• Reduced tritium levels due to increased TRF efficiency will reduce worker dose 

• Additional drum storage will improve housekeeping and reduce drum handling requirements, thereby reducing the 
related health and safety concerns 

• Reduce operator work around and extra operation actions thai are required to maneuver various grades of 0 20 into 
unconventional storage arrangements 

OPG-TMP-0004-R003 (Microsoft® 2007) 
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Part G: Risk Assessment 

Risk Class Description of Risk 

Potential for trilum present in ground 

Cost 
water and soil at preferred site, forcing 
design changes andlor additional 
soiVgroundwater disposal costs. 

Scope 
Legacy registration issues on Design, 
and configuration management issues 

Delays to project schedule due to 
regulatory approvals (such as 

Schedule Environmental Assessment) taking 
longer than planned. 

Design and Procurement Engineering 

Resources 
deliverables not reviewed by OPG in a 
timely manner which supports the 
schedule. 

Qualityl Design Oeliverables not delivered to 
Perfonnance required quality. 

Cost of EPC contract increases due to 
discovery work, existing systems do 

Technical not have adequate capacity, and 
uncertainty in Ihe estimate (AACE 
Class 3 -20/+30%) 

Additional buried services, concrete, 
Other etc are present than currently 

accounted for. 

Additional Risk AnalysIs : 

OPG-FORM-0076-R003· 

Type 3 Business Case Summary 

Risk Management Strategy 
Post-Mitigation 

Pfobabmty IlTrIIlct 

Project 16-38940 is conducting an 
environmental site assessment. 
including the proposed location of the 
new facility. This will assess the 
situalioo and proposed mitigation 

Medium Medium options, including a contaminated 
soil disposal plan. The Mitigation and 
Disposal Plans will be incorporated 
into the Contract via the Change 
Management process as necessary. 

Scope includes Contractor to conduct 
an SCRlOPEXIdocumentation review 
early in design process to identify any 

Medium Medium current conditions. Contractor to 
review current TSSA registration as 
part of their design. 

Advise regulatory agencies in 
advance of the pending changes. 
Stage design release strategy to 
provided reasonable time, based on 
operating experience, for regulatory 
agencies to review each package. High High 
Escalated to Senior Management to 
expedite the Environmental 
Assessment approval to allow start of 
site preparation. Use of schedule 
contingency allowance if necessary. 

Appropriate in-house or Owner 
Support Service Engineering 
resourcing - project to have dedicated 
multidisciplinary support and 

Medium High expertise for timely reviews. Clear 
and appropriately frequent 
communication of review 
expectations with all stakeholders . 

The oversight process is not currently 
defined. However, the project has 
budgeted for dedicated 

Medium High multidisciplinary support for 
appropriate Engineering oversight 
and in-line reviews. 

This risk will be mitigated, with 
Medium Medium appropriate contingency assigned. 

A complete ground scan of the area 
was conducted. As per contract 
lenns, Contractor is responsible for 
his own independent scan. Ensure 
Contractor begins detailed design Medium High 

with relocation of buried services 
EC's. 
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As per N·INS·00120·10014 Project Risk Management, the Extensive Risk Management process was applied to this 
release. Risk workshops were used to identify risks and determine the risk exposure. In addition to the Most Likely 
costs for the risk impact estimates, the Minimum (optimistic) and Maximum (pessimistic) costs were identified. All 
risks were evaluated as documented in the Risk Register. A Monte Carlo analysis was completed using the set of 
risk range estimates, and the contingency as identi fied in this BCS was allocated to provide re!';idual risk impact 
coverage at a confidence level of 85% (P85). 

The location of the new facility has groundwater contaminated with tritium from the 2009 Injection Water Storage 
Tank spill. The latest geotechnical and environment sampling reports do not indicate a significant level of soil 
contamination; however, the groundwater is contaminated with low concentrations of tritium. Disposal costs for both 
the soil and contaminated ground water are included in the total project cost estimate of $108,051k. The risk 
remains that the tritium contamination is greater than the geotechnical investigation currently indicates. Therefore, 
the risk of additional disposal costs to dispose of contaminated groundwater due to larger than anticipated tritium 
concentrations, and the risk that some soil is contaminated and will require disposal to a contaminated landfill, are 
captured as a specific item in the risk management plan for this project. 

The tornado diagram, below, shows the sensitivity of the NPV for the Heavy Water Management Operational 
Improvements scope of work. to changes in assumptions regarding the major benefits. 

Assumptions: Tornado Diagram (2012k$) 

Probability of a new TRF 
being needed (10%/80%) 

Probability of 3rd Party Sales 
(0%/100%) 

Unplanned TRF outages 
probability (1 0%180%) 

o 50000100000150000200000 

The table below illustrates the contingency by release and year. 

2012 2013 
I$k) I$k) 

Full Definition (currently released) 921 1,975 
Partial Execution (requested now) 705 3,392 

Sub· Total 1,626 5,367 
Full Execution (requested later) 0 5,547 

ID.ta1 .1M14 

2014 2015 Total 
I$k) I$k) I$k) 

0 0 2,896 
0 0 4,097 
Q Q 6,993 

8,461 2,922 16,930 
M01 2J!22 = 
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Part H: Post Implementation Review (PIR) Plan 

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

Comprehensive 2015-10-15 

Measurable Current Baseline Target Result 
Parameter 

020 storage volume No refurbishment 1700 m3 020 
to meet needs of storage storage for Refurb 
Refurb. Project project 

020 storage volume 
Insufficient storage 400 m3 provided for 
to support optimal improved TRF 

for TRF Operations TRF operations operation 

Amount of drum No capability to Ability to clean and 
Handling, Cleaning clean and test drums test 100fdrums per 
and Testing Facility 

in-house year 
at ONGS 

Part I: Definitions and Acronyms 

AACE - The Association for the Advancement of Cost Estimating 
BCS - Business Case Summary 
CNSC - Canadian Nuclear Safety Commission 

ONGS - Darlington Nuclear Generating Station 
EPC - Engineer, Procure, Construct 
HWMB - Heavy Water Management Building 
OPG - Ontario Power Generation 
PORI - Project Definition Rating Index 

PIR - Post Implementation Review 
PNGS - Pickering Nuclear Generating Station 

PO - Purchase Order 
TRF - Tritium Removal Facility 
TSSA - Technical Standards and Safety Authority 

T&C - Terms and Conditions 

2016-10-15 

How will it be Who will measure 
measured? It? (person/group) 

Storage volume 
Refurb Prog -available in time for 

Project and Controls 
Refurb schedule 

Storage volume for 
operational TRF Manager 

improvements 

Number of drums 
cleaned and tested TRF Manager 

per year 

OPG-TMP-0004-R003 (Microsofl® 2007) 
Page110f 11 



Filed: 2013-09-27 

EB-2013-0321 

Ex. D2-2-1 

Attachment 8-3 

OPG-FORM-0076-R003* 

Type 3 Business Case Summary 

This page is intentionally left blank 

OPG-TMP-0004-R003 (Microsoft® 2007) 



Filed: 2013-09-27 

EB-2013-0321 

Ex. D2-2-1 

Attachment 8-3 

OPG-FORM-0076-R003* 

Type 3 Business Case Summary 

For Internal Project Cost Control 
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Appendix C: Financial Evaluation Assumptions 

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

Project Cost: 
(1) A fixed price has been provided for Phase I, and a second performance target price has been provided to include 
both Phase II and Phase III. These performance target prices are the basis of the design and :::onstruction costs. 

Financial : 

(1) 2% escalation 
(2) 7% discount rate 

Project Life : 

(1) 2016 to 2055 for 020 Operational Improvements Storage Tanks 
(2) 2016 - 2024 for Refurbishment 0 20 Storage tanks 

Energy Production: 

(1) Altemative 2 (Orum warehouse for Refurbishment 020) - 2011 update for System Economic Values (energy + 
capacity) used to calculate value of 4 month critical path outage extension of unit refurbishment outage. 

Operating Cost: 

(1) For the Preferred Alternative, the following incremental staff requirements were assumed to be required for the 
life of the new facility: Operator - 2 FTE, Control Maintainer - 0.5 FTE, Mechanical Maintainer - 0.5 FTE, Engineer-
0.5 FTE 

Other: 
Benefits for Operational Improvements 

1. Avoids capital cost of refurbishing TRF or new TRF facility in 2035. Assume cost of $532M (2012$) 
and 30% probability 

2. Reduces impact of an unplanned TRF outages on OPG ability to manage heavy water inventories. 
Assume 50% probability of saving $7.2M/yr (2012$) during 2025-2055 

3. Improves ability to achieve incremental third party 020 sales. Assume 50% probability of $3.1 M/yr 
during 2016-2043 

4. OPG achieves dose savings during outages. Assume $450k/year (2012$) from 2016 to 2055 

5. Reduces risk of need to detritiate primary heat transport 0 20 after storage in moderator S&ltanks 
during a Vacuum Building Outage/Station Containment Outage. Assume one occurrence eliminated 
saving $3.6M (2012$) and modeled as $600k (2012$) every 6 years 

6. Elimination of Kinetrics Orum Handling Contract (pressure test. Assume saving of $30klyr (2012$) 
from 2016 - 2055 

7. Avoids risk of downgrading reactor grade 0 20 during acute recovery events or SUP outage. 
Assume savings of $0.9M (2012$) over 40 years, or $22kJyr 

Note: For alternative 3, these benefits were started in 2018 when the 020 Operational Improvements 
were put in service. 

Benefits for Building Refurbishment Tank Storage (1,700 mJ
) 

1. Avoid capital cost of building storage for Darlington 020 as part of decommissioning in 2055, 
Assume $78M (2012$) 

Attach further deta il as appropriate from the Financial Evaluation spreadsheet. 
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This Guidance section should be deleted pri or to submi ssion of the BGS. 

Guidance for Completing this Type 3 Form: 

Always use the latest revision of the Form! 

Verify this is the latest revision through PowerSearch, 
or Finance BCS Toolkit intra net website. 

Final Security Classification 

Determine the Final Security Classification of the BCS from the drop-down list before both the Executive Summary and 
Recommendations and Part A. Refer to OPG-STD-0030 Classification, Protection and Release of Information. 

Executive Summary and Recommen dations 

Records File Information 

Refer to OPG-PROC-0019 , Records and Document Management for the requirements and expectations of record filing 
after the BCS is submitted. 

The SCI used for record filing should be; 

• 00120.3 for Nuclear BCSs. 
• 08707.021 for BCSs of all other business units and corporate groups. 

Submitted BCSs shall also be filed according to local BU governance, which may require different SCls. 

Project Overview 

State the following: 

• What needs to be done and why it needs to be done. 

• When the investmenVproject will be completed. 

• Key business objectives. 

• Expected benefits of the investmenVproject. 

• Whether the investmenVproject is within the original scope as specified in the approved Business Plan andlor 
life Cycle Plan. 

• Brief history of previous releases. 

• Level of confidence for current request. 

• If critical to the decision, any constraints on the investmenVproject or its timing. 

Project Cash Flows 

This table in the Executive Summary and Recommendations section is the same as the table in Part D: Project Cash 
Flows. See guidance for Part D: Project Cash Flow. 

Approvals 

Provide the title and name of the individuals making the three required signatures: the Project Sponsor, the individual 
providing Finance Approval, and the Approver of the BCS per the OAR. The Comments cell is to allow brief 
hand-written comments. For example, "see comment on Part D", which would refer to a hand-written comment later 
in the BCS document. These comments would be minor in nature; othelWise a reviewer would require revisions to 
the BCS before signing the document. 
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Part A : Business Need 

OPG-FORM-0076-R003" 

Type 3 Business Case Summary 

This section describes the business needs or opportunities that gave rise to the investment. It provides background 
and context for the investment including: the investment's purpose, what's driving the investment, why the 
investment needs to be addressed now, what are the impacts of not proceeding, key assumptions, identification of 
any subsequent commitments or obligations, and the benefits or constraints that the investment will create. Provide 
studies, experience or lessons learned from similar investments, if available. If this submission relates to a 
subsequent approval, provide a quick overview of investment history. 

If the investment is a subset of a program, or if the issue to be addressed is symptomatic of a broader issue that 
requires additional response, provide the context and identify the related response, whether planned or anticipated. 

Part B: Preferred Alternative 

This section describes expected business results and objectives, including resourcing requirements, when the 
investment will be completed, and any major milestones. The proposal section must put the investment into the 
proper context by providing the link between the investment and the business strategy for the asset andror other 
planned investments in that asset. 

Describe the link between this investment and business strategy or other investments. Disclose if the resourcing is in 
place. Alternatively, if the investment is not in the business plan, or if the scope has changed relative to the Business 
Plan, reasons for the change(s) must be provided. 

State the expected benefits and what is being delivered, without specifying vendor name(s). Describe briefly project 
execution strategy, regulatory approvals, third party agreements, project management, and basis for the cost and 
schedule contingencies, if applicable. Highlight any constraints on the investment or on its timing, and any 
constraints or obligations created by the investment. 

Oe/iverables 

In the Deliverables section, list the project deliverables and target completion dates, including associated milestones 
(such as unit in-service dates and external or regulatory milestones). 

Part C: Other Alternatives 

This section describes viable alternatives considered, including associated risks. At minimum, include a Base Case: 
Status Quo ~ No Project. Other altematives may include: 

• Deferring the project. 
• Different means to meet the same business need. 
• Completing partial scope. 
• Altematives with additional scope. 

Part 0 : Project Cash Flows 

This table in Part D: Project Cash Flows is very similar to the table under Project Cash Flows in the Executive 
Summary and Recommendations section. 

This table provides a yearly breakdown of estimated project costs, including amounts currently released from earlier 
BCSs if applicable, the new amounts being requested now in this BCS, and estimated future requirements not 
currently requested. Contingency shall be included in these amounts. 

The new amounts being requested are for actual work to be completed and for any costs that will be committed to 
through that work. For example, if an equipment purchase is bundled with a maintenance contr<.'lct for a committed 
period, the committed payments under the maintenance contract must be included in the current request. Ongoing 
Costs include any costs related to the investment that would not be part of the project budget, including ongoing 
incremental operating costs, and acquisition of inventory. 

The Future column is the sum of expected future cash flows beyond the last year shown in the table. 
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Type 3 Business Case Summary 

Estimate Class is a cost estimate classification system developed by the Association for the Advancement of Cost 
Engineering International (AACE) which defines the estimate "quality· based on the input information used and the 
project's stage of development. AACE uses five estimate classes wi th Class 5 being the least accurate, and Class 1 
being the most accurate. 

Estimate Class Class 5 Class 4 Class 3 Class 2 Class 1 

Phase Identification Initiation Definition Execution Execution 

Level of Project 
0% t02 1 to 15 10 to 40 30 to 75 65 to 100 Definition (%) 

Expected Accuracy 
-50 to +100 -30 to +50 -20 to +30 -15 to +20 -10to+15 Range (%) 

OAR Approval Amount 

For BCSs up to and including Definition Phase work, the OAR Approval Amount is the cumulative total actual and 
committed cost to date, not the estimated total investmenUproject cost. For Execution Phase BCSs or BCSs that 
cover multiple phases including Execution, the OAR Approval Amount is the estimated total investmenUproject cost, 
including cumulative cost to date. 

Additional Information on Project Cash Flows (optional) 

Relevant information such as the delta between approved business plan cash flows and requested release, may be 
entered into this open-field table cell. 

Part E: Financial Evaluation 

This section describes and compares the key alternatives considered. Only the most relevant alternatives shall be 
listed in this table for comparison. The analysis includes financial evaluations, economic analysis, and comparisons 
of the alternatives based on total project cost, after-tax NPV, and any other financial metric deemed appropriate by 
the project sponsor (e.g., IRR, discounted payback, etc.) The BCS Financial Evaluation Model is available on the 
Finance website and is updated periodicaUy to help facilitate financial analysis. Attach further detail as appropriate 
from the Financial Evaluation spreadsheet. 

Summary of Financial Model Key Assumptions 

Ust key assumptions used in the Financial Evaluation. For Part E, provide a brief summary of the most important 
assumptions that are listed in Appendix C. 

Part F: Qualitative Factors 

Qualitative factors gained (or lost) from the investment and how an initial specification will be measured within the 
post implementation review (to the extent feasible). Qualitative factors could include: sustainable energy 
development impacts; community, government, and customer relations; staff relations issues, technical or operational 
considerations, reliability, health and safety issues, and other intangibles. 

Part G: Risk Assessment 

This section identifies the risks associated with the investment and the plans to manage or mitigate these risks. 
Refer to OPG-STD-0062, Project Risk Management Standard and local business unit standards for guidance on 
completing and documenting risk assessments. Each BU can add risk areas specific to its business. 

Extra Risk Classes may be added by changing "Other" to a specific risk class andlor inserting extra rows to the table. 

The Risk Analysis section discusses, as appropriate for the project, quantitative risk factors that relate to the project 
financial evaluation, including considerations such as: 

• Present and discuss material impacts/consequences of variations in the basic assumptions, e.g. , price of 
electricity used for revenue, sales forecast, service life, etc. Discuss likelihood of occurrence. 
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• Based on risks identified and mitigation measures implemented, indicate whether the financial analysis 
completed for the recommended alternative includes the contingency required for OPG residual risks, and 
their impact on the estimated in-service date. 

• The extent of the risk assessment and the risk analysis techniques employed should be commensurate with 
the magnitude of the cash flows and the degree of uncertainty associated with the critical assumptions upon 
which the investment is based. 

• For Major Projects, the risk analysis section will typically include sensitivities of the investment to various risk 
factors or scenarios, and a discussion of their likelihood of occurrence. A convenient way of presenting the 
results of the risk assessment on the variability of the NPV to changes in the critical variable is to include a 
graph or tornado diagram as shown below. 

Variable #1 
Variable #2 
Variable #3 
Variable #4 
Variable #5 

- $NPV + 

TORNADO DIAGRAM 

• For larger investments , more advanced risk analysis techniques such as Monte Carlo may be suitable. These 
techniques require analysts with appropriate training; contact your local Finance support to discuss 
applicability and to arrange Finance analytical support if required. The limitations of Monte Carlo or any other 
risk assessment technique must be considered in their application, and require a time commitment from the 
project team and stakeholders to develop and estimate model inputs. 

Part H: Post Implementation Review (PIR) Plan 

PIR plan is a succinct description of the project benefits using measurable parameters. The PIR plan should clearly 
specify what is to be measured, who is responsible for measuring it, and when the measurement should take place, 
along with any requirements for establishing pre-project baseline information for comparison purposes. 

Extra PIR metrics may be added by inserting extra rows to the table. 

The PIR plan should contain the fOllowing five main elements: 

• What: Key deliverables or benefits of the project clearly defined in measurable parameters, including a clear 
description of the reference or baseline from which the incremental benefits or changes due to the project are 
to be measured. 

• How: A brief description of how each parameter is going to be measured. 

• Who: The name of the group, department, or individual that will be measuring the benefits. 

• When: When the measurement of the benefits will take place. 

In addition, the Project Sponsor and key stakeholders may specify other items such as the types of lessons learned 
and recommendations to be captured during the execution of the PIR. 

Part I: Definitions and Acronyms 

Define key technical terms and list acronyms to assist reviewers of the document. 

Appendix A : Summary of Estimate 

Note: All content from Appendix A onwards, induding this Guidance section, contains a level of detail that is 
intended for OPG internal use only and should be removed before a copy of a BCS is released to an 
external party. 
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To assist the reviewer in understanding the cost estimate in the BCS, this table provides a breakdown of various cost 
components by year, with explanatory notes as appropriate. 

Note: The label "Project Completion or In·Service Date" is intended to provide flexibility for projects that do not 
have a specific "In·Service Date", such as engineering studies in future decisions or for future regulatory 
documents. 

Appendix B: Comparison of Total Project Estimates and Project Variance Analysis 

This section provides the history of past releases and their associated estimates. with explanations of changes as 
appropriate. 

Appendi x C: Financial Evaluation Assumptions 

This section is intended to provide a reviewer with an overall understanding of the key assumptions used in the 
financial evaluation. to help a reviewer confiOll that relevant drivers and appropriate assumptions were used in the 
analysis. The main considerations in the economic evaluation of the alternatives are outlined below: 

Cost and Schedule Estimates 

The work breakdown structure (WBS) of the project usually provides detailed information on the cost of the 
project and should be referred to while estimating the costs and schedule. Best practices in project cost and 
schedule estimating should be applied wherever possible including using lessons from similar experiences and 
benchmarks. Requests for quotations from competitive sources are another option to obtain detailed estimates. 
Schedule and cost estimates must obtain stakeholders' inputs and be reviewed by the key stakeholders of the 
project before being finalized. 

Taxes 

All investments must be assessed on an after·tax basis . Users will be required to properly classify the capital 
assets for Capital Cost Allowance (CCA) purposes. The financial evaluation model provided on the Finance 
website will compute the initial income tax impacts for most types of investments; the model also contains the 
latest CCA rates for most types of investments. For further information on CCA, sales taxes and tax shields, 
please contact your local Finance support group. 

Cost of Capital 

An appropriate cost of capital or discount rate must be used to ensure that an adequate return is provided to 
shareholders. For investments related to the manufacturing and processing of electricity for regulated nuclear 
and base-loaded hydroelectric facilities, the discount rate is generally lower than for unregulated facilities. This is 
partly due to regulated assets having a more predictable revenue stream, and hence lower risk than unregulated 
generation facilities. 

For projects and business opportunities that are clearly outside of OPG's core business, or are not related to the 
manufacturing and processing of electricity, the prOject's cost of capital should be used, instead of OPG's cost of 
capital. Updated rates for OPG's core business are posted in the BCS Financial Evaluation Model. Contact 
Investment Planning for assistance. 

Revenue Forecasts 

The revenue forecast from generation assets must be based on the OPG System Economic Values (SEVs). The 
appropriate SEVs for the applicable time frame are selected based on the characteristics of the generation asset 
being evaluated (e.g., peaking vs. baseload). Contact your local Finance support group for further guidance on 
using SEVs. 

Appendi x D: References 

The reference documentation and attachments contain the detailed numbers. calculations, and any other analysiS 
done probing the need and substantiating the justification for the investment. This documentation includes: cost 
estimates, financial evaluation sheets, risk assessment tables, modeling assumptions, project execution plan. 
technical studies, and any other specifiC studies related to the investment. 
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Additional documents be prepared as separate documents and enclosed with the BCS for reviews and approvals 
(e.g., multiple file attachments to e-mails). 

The final signed version of the BCS may then be combined with ali the attachments in a single PDF file. 
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Final Security Classification of the BCS:  OPG Confidential 

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

Executive Summary and Recommendations 

Project #: 
16-25619 

Title: Operations Support Building (OSB) Refurbishment 
Project 

Phase: Definition Release: Full 

Facility: Darlington Records File: NK38-BCS-28110-10001 

Class: Capital and OMA Investment Type: Sustaining 

Project Overview 

We recommend the release of $1,975 k ($ base costs plus . 

This funding will support the following deliverables: 

 Detailed design phase of Engineering, Procure, Construct (EPC) Contract, including constructability reviews and 
installation planning 

 Development of detailed employee relocation plan 

 Execution-Full release Business Case Summary (BCS) and estimate 
 
The Operations Support Building (OSB) is an important building on the Darlington Nuclear Generating Station 
(DNGS) site that houses technical services essential to the business operations of DNGS, including Local Area 
Network (LAN) servers, telephone network hubs and security systems.  It also houses 375 employees who provide 
daily support to station and control room staff. 
 
The business objective of the project is to: 

 Provide a secure facility for the essential technical services located on the first floor and basement of the OSB. 

 Provide a viable office facility with enough space to accommodate the DNGS support staff located in the OSB. 
Completing these business objectives will ensure that the OSB remains operational for the next 25 years to support 
the ongoing operations of DNGS post-refurbishment. 
 
A building condition assessment documented deficiencies with most building systems and highlighted equipment that 
is at or near the end of their service life. The project will refurbish or replace mechanical, electrical, controls and civil 
systems located on all floors of the building as well in the cafeteria, the roof and the exterior cladding and windows.  
A value engineering workshop was completed to confirm the necessary refurbishment activities. 
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Project Cash Flows 

k$ LTD 2012 2013 2014 2015 2016 2017 Future Total 

Currently Released 1,888 513                                     2,401 

Requested Now - 247 1,728                               1,975 

Future Required -       3,590 23,896 14,369 563             42,418 

Total Project Cost 1,888 760 5,318 23,896 14,369 563             46,794 

Ongoing Costs -       854 2,048 2,343 1,351 1,373 787 8,754 

Grand Total 1,888 760 6,172 25,944 16,712 1,914 1,373 787 55,548 

Estimate Class: Class 4 Estimate at Completion: 46,795k 

NPV:   $23,236 k OAR Approval Amount: 4,376k 

Additional Information on Project Cash Flows (optional): 

The total requested now of $1,975k is capital. 

The total project cost of $46,794k consists of $44,006k in capital expenditures and $2,788k in project OM&A for 
furniture and other non-fixed assets. 

The ongoing costs of $8,754k are base OM&A costs to support the relocation of employees ($476k) and to support 
the lease and operating costs of swing space between 2014 and 2018 ($8,728k). 

 
 
 

Approvals 

 Signature Comments Date 

This BCS represents the best option to meet the validated business need in a cost effective manner. 

Recommended by: 

Don Seedman 

Project Sponsor 

        

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

Finance Approval: 

Randy Leavitt 

Vice President, Nuclear Finance 

        

I confirm this project will address the business need, is of sufficient priority to proceed, and provides value for money. 

Approved by: 

Deitmar Reiner 

Senior Vice President, Nuclear 
Refurbishment, per OAR 1.1 
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Final Security Classification of the BCS:  OPG Confidential 

Business Case Summary 

Part A:  Business Need 

Business Need: 

The purpose of this investment is to extend the life of the OSB by 25 years to support the ongoing operations of the 
refurbished Darlington station.   
 

The OSB is an important facility at DNGS as it houses technical services that are essential to the business 
operations of DNGS.  These technical services include: Security systems, site IT and telephone network hubs, 
quality assurance vault, station domestic water piping and radiological public domain access to the powerhouse via 
the bridge.  This facility also provides office and conference room space for 375 employees and various speciality 
groups inside the DNGS protected area. 
 
An assessment performed by an external engineering firm found that many of the existing building systems are 
currently, or will be, life expired by 2015.  Several systems need to be replaced such as the cladding and windows, 
roof membrane, HVAC system (equipment and ducting), elevator, plumbing, electrical distribution, IT and telephone, 
cafeteria, furniture, interior furnishings including the carpet and ceiling tiles. Other systems need to be installed such 
as a sprinkler system and interior overhead lighting. 
 

The continued degradation of the OSB will increase the likelihood of additional mould growth, worsened employee 
engagement and increased corrective maintenance to repair failing equipment, which will cause poor environmental 
conditions for the essential technical services and building occupants. 

 
 
 

Part B:  Preferred Alternative 

Description of Preferred Alternative:  Refurbish OSB while unoccupied 

This alternative provides for the refurbishment of the OSB including the temporary relocation of approximately 375 
employees to the ESSB/MSB buildings at DNGS and approximately 375 employees to an off-site leased facility until 
the end of the project in 2015. 

 
This is considered the recommended solution for the following reasons: 

 Satisfies the business objectives while providing the best value for money 

 Technical services essential to DNGS business operations are maintained in a cost effective manner 

 Returns the building to operation in the shortest amount of time. 

 Provides office space within the protected area for approximately 375 employees for the next 25 years  

 Utilizes the structure of the OSB, which is an asset of considerable value  

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

Current Release (Definition-Full): 

 Execution-Full Release estimate and 

associated BCS 

 Completion of detailed design 

 

 

Future Release (Execution-Full): 

 Completion of construction, commissioning 

and Available for Service (AFS) 

 

 Project close out 

Current Release (Definition-Full): 

Execution-Full Release Funding 
Approved 

Design Complete 

 

 

Future Release (Execution-Full): 

Available for Service and/or Ready 

for Service Completed 

Plan Complete Milestone 

 

05-SEP-2013 

 

03-DEC-2013 

 

 

 
09-SEP-2015 
 

 

04-NOV-2016 
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Part C:  Other Alternatives 

Alternative 2: Base Case - Permanently relocate OSB employees to an off-site leased facility until 2062, 
refurbish first floor and basement and demolish second and third floors 

This alternative includes the permanent relocation of approximately 375 staff currently occupying the OSB to an off-

site leased facility until the end of Darlington life (2062).  This alternative also includes: 

 The refurbishment of the first floor and basement, to maintain the operation of the essential technical 
services. 

 Demolition of the second and third floors of the OSB as the condition of the non-refurbished space will not 
be suitable for use but will still need to be maintained over the long term 

 
The base case does not provide the best value for money and is not recommended for the following reasons: 

 Requires significant work to be completed to OSB in order to maintain the technical services and demolish 
unuseable space. 

 Subsequent loss of 54,000 sq.ft of useable space within the protected area. 

 Real estate risk due to changing market conditions, availability of leasable space, and uncertainty of lease 
costs 

 Loss of valuable building work space within the protected area 

Loss of productivity due to increased travel time for off-site staff requiring occasional or frequent access to the 
protected area 

Alternative 3: Refurbish basement and first floor, demolish second and third floor, construct a new off-site 
facility on OPG owned property 

This alternative includes: 

 Refurbishment of the basement and first floor to maintain the essential technical services that currently exist 
in the OSB  

 Demolition of the second and third floors of the OSB as the condition of the non-refurbished space will not 
be suitable for use but will still need to be maintained over the long term 

 Construction of a new off-site facility to house approximately 375 employees currently accommodated in the 
OSB 

 
Although this alternative satisfies the business objectives for this project, it is not recommended for the following 
reasons: 

 Does not provide the best value for money 

 Requires significant work to be completed to OSB in order to maintain the technical services and demolish 
unuseable space. 

 Loss of valuable building work space within the protected area 

 Loss of productivity due to increased travel time for off-site staff requiring occasional or frequent access to 
the protected area 

 Reduces space efficiency – functions currently housed in the OSB will be separated into two buildings 
 

Two other locations were considered for the construction of a new facility.  The locations included constructing a new 
facility inside the protected area, or constructing a new facility outside the protected area on the DNGS campus.  
Upon analysis of these locations, both of these locations provided less value for money than a new facility off-site.  In 
addition, the DNGS campus plan does not indicate space available for this new facility. 

Alternative 4: Relocate OSB essential technical services, demolish OSB and construct a new facility in the 
same location 

This alternative includes the relocation of all essential technical services currently housed in the OSB to a new 
location on the Darlington campus, complete demolition of the OSB, and construction of a new building on the OSB 
site.   
 
This alternative does not provide the best value for money and is not recommended for the following reasons: 

 Significant operational and cost risks associated with the relocation of Darlington essential technical 
services  

 Radiological public domain access to station via the powerhouse bridge will be significantly impacted by 
construction. 

 Temporary loss of valuable building work space within the protected area and the subsequent loss of 
productivity due to increased travel time through security procedures into the protected area 

Filed: 2013-09-27 

EB-2013-0321 

Ex. D2-2-1 

Attachment 8-4 



 

Records File Information:  

See Guidance Section OPG-FORM-0076-R003* 

Type 3 Business Case 
Summary 

  

 

OPG-TMP-0004-R003 (Microsoft® 2007) 
Page 5 of 7 

Security and operational risks associated with moving the IT Wide and Local Area Server Room and related IT 
spaces outside of the protected area 

    

 

 
 
 

Part D:  Project Cash Flows 

k$ LTD 2012 2013 2014 2015 2016 2017 Future Total 

Currently Released 1,888 513                                     2,401 

Requested Now - 247 1,728                               1,975 

Future Required -       3,590 23,896 14,369 563             42,418 

Total Project Cost 1,888 760 5,318 23,896 14,369 563             46,794 

Ongoing Costs - 0 854 2,048 2,343 1,351 1,373 787 8,754 

Grand Total 1,888 760 6,172 25,944 16,712 1,914 1,373 787 55,548 

Estimate 
Class: 

Class 4 
Estimate at 
Completion: 

46,795k 
OAR Approval 
Amount: 

4,376k 

Additional Information on Project Cash Flows (optional): 

The total requested now of $1,975k is capital. 

The total project cost of $46,794k consists of $44,006k in capital expenditures and $2,788k in project OM&A for 
furniture and other non-fixed assets. 

The ongoing costs of $8,754k are base OM&A costs to support the relocation of employees ($476k) and to support 
the lease and operating costs of swing space between 2014 and 2018 ($8,728k). 

 
 

Part E:  Financial Evaluation 

k$ 
Preferred 

Alternative 
Alternative 2: 

Base Case 
Alternative 3 Alternative 4       

Project Cost 46,795 38,528 52,322 145,334       

NPV (after tax) 23,236 N/A (8,464) (52,037)       

Other (e.g., LUEC)                               

Summary of Financial Model Key Assumptions (see Guidance on this Type 3 BCS Form): 

The financial model considers the capital costs to implement each alternative, swing space lease and operating costs 
where required, long-term capital improvement program costs, increase or decrease in operating and maintenance 
overtime costs, relocation costs and mileage costs.  The costs were calculated until 2062 (assumed end of 
Darlington station life including safe storage activities). 

 
 

Part F:  Qualitative Factors 

1. Maximizes the number of staff working in close proximity to the Darlington power house 
2. Site infrastructure is already in place to support the refurbishment of the OSB and its continued operation 
3. Essential technical services housed in the OSB will remain in place and be maintained throughout the 

construction period 
4. Concerns over IT/LAN network performance, workstation ergonomics, task lighting, air quality, food 

services, and work place environment will be resolved as part of the refurbishment. 
5. Resolution of issues raised in SCRs will improve staff productivity and engagement 
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Part G:  Risk Assessment 

Risk Class Description of Risk Risk Management Strategy 
Post-Mitigation  

Probability Impact 

Cost 

Project cost estimates assumed that 
the EPC Contractor will be the 
constructor per OHSA.  If OPG needs 
to become the constructor, there will 
be an increase in the overall project 
cost.   

To be mitigated by the project team.  
The Contractor Safety Compliance 
department has confirmed that it is 
acceptable to manage this project 
with the EPC Contractor as the 
constructor. 

Medium Low 

Scope 

Refurbishment of the OSB has 
potential for scope increases due to 
discovery of hidden building systems 
as well as construction interferences.  
OSB is a 30 year old building located 
in a high traffic and  congested part of 
the security protected area and has 
system connections to the nuclear 
station. 

To be mitgated by the project team.  
Value engineering workshop was 
completed that validated the project 
scope. An architectural/engineering 
design agency has produced a 
Building Requirements document that 
details the modifications to be 
completed in each room of the 
building.  During detailed design, the 
EPC Contractor will be required to 
complete thorough walk downs to 
uncover as many discovery issues as 
possible.  

High Medium 

Schedule 

The project schedule plans for the 
relocation of OSB employees to occur 
in the summer of 2013 (prior to the 
DNGS 2013 fall outage) and requires 
the Darlington Energy Complex to be 
available for occupancy prior to the 
end of June 2013, 

Risk to be mitigated by Corporate 
Real Estate, who has the 
accountability to develop the project 
relocation strategy.  Planned 
completion of Darlington Energy 
Complex is early July 2013. 

Medium Medium 

Resources 

The project may require dedicated 
security resources for compensatory 
measures due to construction activities 
in close proximity to the protected area 
fence. 

Risk to be mitigated by the project 
team and Darlington Nuclear Security 
Operations.  The project performed a 
walk down with a general contractor 
to identify alternative construction 
methods that will enable the safe 
completion of the work while 
eliminating the impact on security 
regulations and reducing the security 
resources required.   

Medium Medium 

Quality/ 
Performance 

                        

Technical 

EPC Contractor installation plan does 
not properly protect one of the 
essential services, causing a disruption 
of services at the DNGS site, such as 
IT, telephone or security. 

An exhaustive list of essential 
services has been documented in the 
EPC contract scope of work based on 
stakeholder feedback.  The project 
will provide oversight to ensure the 
management of essential services is 
completed by the EPC Contractor. 

Medium Medium 

Other 

Swing space has not yet been officially 
secured; Without the swing space, the 
relocation of employees cannot 
proceed, which would significantly 
impact construction plans. 

Risk will be mitigated by Corporate 
Real Estate, who is aware of the 
project swing space requirements 
and has a plan to secure the 
necessary space.   

Low High 

Additional Risk Analysis: 
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An extensive risk identification and analysis was completed per OPG-STD-0062.  A monte carlo simulation was 
completed to identify the required cost and schedule contingencies. 

 
 
 

Part H:  Post Implementation Review (PIR) Plan 

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

Comprehensive 09-SEP-2015 09-SEP-2016 

Measurable 
Parameter 

Current Baseline Target Result 
How will it be 
measured? 

Who will measure 
it? (person/group) 

Successful 
completion of 
commissioning 
specifications based 
on building 
requirements (NK38-
TS-28110-10001). 

OSB systems are at 
or near end of 

service life.  Building 
Requirements 

(NK38-TS-28110-
10001) document 
identifies required 

building 
improvements. 

Building is occupied 
by employees and 
systems operate 
within building 
requirements. 

OSB systems, 
structures and 

components are 
successfully 

commissioned and 
remain available for 
service throughout 

PIR period. 

Nuclear East 
Facilities 

 
 
 

Part I:  Definitions and Acronyms 

1) Building Requirements document: The document prepared by an external architect/engineering firm that 
describes the modifications to be completed in each room of the building, along with the performance 
specifications of those modifications. 

2) EPC: Engineering, Procure, Construct 

3) ES MSA Contractors: Extended Services Master Services Agreement between OPG and preferred contractors. 

4) Essential Technical Services: Important equipment located in the OSB that facilitates business operations across 
the site including security systems, information technology LAN servers, telephone network hub, station domestic 
water piping and radiological public domain access to the station via the bridge. 

5) OHSA: Occupational Health and Safety Act 

6) OSB: Operations Support Building 

7) Swing Space: Temporary office space for OSB employees while construction taking place.  
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Appendix B:  Comparison of Total Project Estimates 

Phase Release 
Date 

(YYYY-MM-DD) 

Total Project Estimate in k$ 

(by year including contingency) Later 
Total 

Project 
Estimate 2011 2012 2013 2014 2015 2016 

Definition Partial 2009-MAR-09 5,482 1,865 1,649 200    9,196 

Definition Partial 2010-NOV-08 3,094 1,081 6,885 31,613 4,336 413  47,395 

Definition Full 2012-OCT 1,889 759 5,317 23,897 14,370 563  46,795 

           

           

           

           

           

           

           

 

Project Variance Analysis 

Estimated Cost in k$ 

k$ LTD 
Total Project 

Variance Comments 
Last BCS This BCS 

OPG Project 
Management 

              
1,034  

              
5,807  

              
2,715  

             
(3,092) 

Project will now utilize an ES MSA vendor 
to complete an EPC contract.  Oversight 
requirements from OPG are reduced due 
to this change in strategy. 

OPG 
Engineering 

                   
92  

                 
354  

                 
490  

                 
136  

Previously, an external design agency was 
providing oversight of the general 
contractor.  Now, OPG will be providing 
this oversight. 

Permanent 
Materials 

0 0  0 0  
Material costs are included in the 
construction costs. 

Design and 
Construction 

     

Value engineering workshop was 
completed and a detailed building 
requirements document was prepared.  
The project cost estimates have taken into 
account the additional scope and 
construction activities that were not 
originally anticipated by the first estimate.  

Consultants  

Other 
Contracts/Costs 

 

Interest 
     

The previous BCS estimate had more 
OM&A costs forecasted than this BCS, 
thus less interest. 

Subtotal  

Contingency 

Total 1,889 47,393 46,795 (598)  

Removal Costs 
Included 

 2.527 2,578 51  
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Appendix C:  Financial Evaluation Assumptions 

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

Project Cost: 

(1) The project costs for the preferred alternative were calculated by the Projects and Modifications external cost 
estimator using the value engineering workshop results and the project scope documented in the Building 
Requirements prepared by the preliminary design architect/engineering services firm. 

(2) The project costs for the other alternatives were calculated by the external architectural firm who prepared the 
project alternatives analysis report. 

Financial: 

(1) The project alternatives analysis report identified yearly capital costs to replace/upgrade building systems 
throughout the entire life cycle analysis for each alternative.  These costs have been included in the net present 
value calculations. 

(2) Swing space and relocation costs have been included in the net present value calculations for each alternative as 
necessary but not in the project costs. 

(3) Mileage costs have been assumed for each alternative for employees traveling between the Darlington site and 
the planned swing space location in Oshawa, ON. 

Project Life: 

(1) The life cycle analysis for this project forecasts costs until 2062.  This assumes the need for the OSB until the end 
of Darlington station life including safe storage of the nuclear units. 

Energy Production: 

(1) This project will not have any impact on the energy production of the Darlington units. 

(2) This project will not have any impact on the successful completion of the Darlington station containment outage in 
2015. 

Operating Cost: 

(1) For alternatives 1, 2 and 4, it was assumed that there will be a decrease in the operation and maintenance staff 
overtime requirements due to improved building systems or minimized building space being maintained by OPG 
staff; this has been reflected in the net present value calculations. 

(2) For alternative 3, it was assumed that there will be an increase in operations and maintenance staff overtime 
requirements because there will be a new facility in addition to the existing OSB first floor and basement remaining in 
service. 

Other: 

 

Attach further detail as appropriate from the Financial Evaluation spreadsheet. 

 

 

Appendix D:  References 

1) D-PCH-15000-10009 – Project Charter 

2) D-BCS-15000-10002 – Developmental BCS (Initiation-Full) 

3) D-BCS-28100-10001 – Developmental 2 BCS (Definition-Partial) 

4) NK38-PEP-28100-0366501 – OSB Refurbishment Developmental 2 Project Execution Plan 

5) NK38-REP-28110-0322001 – Operations Support Building - Building Condition Assessment Report 

6) NK38-REP-28110-0394044 – OSB Refurbishment Project Alternatives Analysis 
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OSB Refurbishment Summary of Alternatives
25619

$000's Alt 2 Alt 3 Alt 4 Alt 5

Base Case Full Incremental

Cost Cost

PNGSB Unit 5 0 0 0 0 0 0 0

PNGSB Unit 6 0 0 0 0 0 0 0

PNGSB Unit 7 0 0 0 0 0 0 0

PNGSB Unit 8 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 

DNGS Unit 1 0 0 0 0 0 0 0

DNGS Unit 2 0 0 0 0 0 0 0

DNGS Unit 3 0 0 0 0 0 0 0

DNGS Unit 4 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0

PNGSA Unit 1 0 0 0 0 0 0 0

PNGSA Unit 2 0 0 0 0 0 0 0

PNGSA Unit 3 0 0 0 0 0 0 0

PNGSA Unit 4 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0

Total Revenue 0 0 0 0 0 0 0

Base OM&A (201,241) 641 641 0 (97,527) 643 0

Outage OM&A 0 0 0 0 0 0 0

Project OM&A (2,981) (2,788) (2,788) 0 (2,981) 0 0

Total OM&A (204,222) (2,147) (2,147) 0 (100,508) 643 0

Provision 0 0 0 0 0 0 0

Capital Expenditures (44,875) (49,328) (47,126) 0 (87,053) (142,735) 0

Present Value (PV) (61,476) (38,240) (36,252) 0 (69,939) (113,512) 0

Net Present Value (NPV) N/A 23,236 25,224 0 (8,464) (52,037) 0

IRR% N/A 8.3% 10.4% N/A N/A N/A N/A

Discounted Payback (Yrs) N/A 7.58 6.65 N/A N/A N/A N/A

Alt 1   (Recommended)

OSB NPV.xlsx 9/12/2012
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To be used for investments’projects meeting Type 3 criteria in OPG-STD-0076

Executive Summary and Recommendations

ojact# 16 34000 [ Title: Darlington Auxiliary Heating System Project

Phase: Execution Release: Partial

Faciftty: Darlington Records File; D-BCS00120.3-10003

Glass: Capital Investment Type: Regulatory

Project Overview

We recommend the release of $33,027 k ($ base costs plus ).

This release will fund the engineering, procurement and construction of the new DNGS Auxiliary Heating System
(AHS) Boilerhouse Facility. The project scope is to construct a new Boilerhouse and subsequently demolish the
existing Construction Boilerhouse (CBH)

Approval of this request will bring the total to date funding to $40.463k including contingency of $ The total
project is currently estimated to cost $45,607k . The new AHS Available for Service
is currently planned on or before Apr 1st, 2015; prior to the 2015 Station Vacuum Building Outage (VBO) planned to

start on Apr 3, 2015, to provide steam for TRF processes and heating to the station.

The business objective of this Regulatory project is to provide a source of reliable back-up steam to the Darlington
Nuclear Generating Station (DNGS) main heating steam header to support irregular operating conditions in the event

when all four turbine units are shut down in the winter to mitigate potential major equipment damage due to freezing.

This will be achieved by replacing the existing original Construction Boilerhouse (CBH) with a new facility that can, in

the event of a four unit shutdown, provide reliable back-up steam at a sufficient capacity to provide the required
calculated equivalency (110.000 kg/hr) of steam lost from the turbine units. This back-up steam will contribute
significantly to maintaining the temperature inside the Powerhouse and Tritium Removal Facility/Heavy Water
Management Building (TRF/HWMB) above 10°C to prevent impairment of essential systems due to freezing.

The Investment Type of this Project is Regulatory to mitigate the concerns found in a Regulatory Action Request. A
long term action plan to address the legacy issues is in place, of which this project is a key component with an

objective of determining and implementing the most viable alternative to the current CBH.

The previous Full Definition Release BCS funded the modification planning and detailed engineer ng of the new AHS
Boilerbouse, and preparation and submittal of this Partial Execution Release BCS

This Partial Execution Release BCS will fund the enjineE’r’ng. procurement and construct:on f th ne’s AHS
Boilerhouse and preparation and subm’ttai of the Fu,l Execution Release BCS The Full Exei Pun Re1ease BCS
schedued fo Q1 nI 2014. cp sunsequen’ .i.’ur’ ‘nn nf the exstinq CBI-i. and iH’s-’ I p

1’r t
. :
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Project Cash Flows

OPG-FORM 0076R003*

Type 3 Business Case Summary

k$ LTD 2012 2014 [ 2015 2016 2017 ] Future I Total

Currently Released 1.429 2.677j 3.330 7 436

Requested Now (1033) 10,762 23.298 I 33.027

Future Required - 2.317 2.625 202 5.144

Total Project Cost 1,429 1,644 14,092 25,615 2.625 202 45.607

Ongoing Costs

GrandTotal 1,429 1,644 J 14,092 25,615 2,625 202 45,607

Estimate Class: Class 3 Estimate at Completion: $ 39,056 k

NPV: $ (29,490) k OAR Approval Amount: $ 45.607 k

Additional Information on Project Cash Flows (optional):

Grand Total does not include ongoing operating costs (Darlington Station OM&A)

Approvals

f Signature I Comments Date

This BCS represents the best option to meet the validated business need in a cost effective manner.

Recommended by:
BrianDuncan

- .

SVP. Darlington .

Project Sponsor
-

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

Finance Approval:

CN flnand& Officer y /
Position per OPG-STD-0076

I confirm this project will address the business need, is of sufficrnnt priority to proceed, and provides value for money.
Approved by: J
Prnside and CEO j1 /
Position per OAR, per OAR 1.1
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kS LTD 2012 2013 

Currently Released 1,429 2,677 3,330 

Requested Now - (1,033) 10,762 

Future Required -
Total PrQject Cost 1.429 1,644 14.092 

Ongoing Costs -
Grand Total 1.429 1,644 14,092 

Estimate Class; Class 3 

NPV: $ (29.490) k 
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2014 2015 2016 2017 Future Total 

7.436 

23.298 33.027 

2,317 2,625 202 5.144 

25,615 2,625 202 45,607 

25.616 2,625 202 45,607 

Estimate at Completion : $ 39.056 k 

OAR Approval Amount: $ 45,607 k 

Additional Informati on on Project Cash Flows (optional) : 

Grand Total does not include ongoing operating costs (Darlington Slation OM&A). 

Approvals 

Signature Comments Date 

This BCS represents the best option to meel the validated business need In a cost effective manner. 

Recommlmded by: 

I~ri. Brian Duncan Oc.l LG lUll 
sVP, Darlington "I ~ ("Y"e 
Project Sponsor -== 
I concur with tile business deGision as clocume~ in this BCS. 

Finance Approval: 

~..dJ , Donn Hantii dge ;JtJJ q/Il_ 
Chief Rnaneial Officer . ....-/ 'f ' 
Position per OPG-STD-00706 

I confirm this J)!'Oject will address the bUSiness need, is of sufficient priority to proceed, and proVides value tOr money. 

Approved by: 
Tom Mitchell 

PreSident and CEO 

Positron per OAR, per OAR 1,1 
tJt~ 12,JIYV/Z-
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GENERATION Type 3 Business Case
Summary

Final Security Classification of the BCS: OPG Confidential

Business Case Summary

Part A: Business Need

Business Need:

Under normal or abnormal operating conditions, the temperature inside the DNGS Powerhouse, TRF/HWM Building
and other support buildings is required to be maintained, to prevent freezing. This is achieved using the existing
heating steam system and local electrical heating equipment Section 11 3 1 of the Darlington Safety Report,
requires that a system be in place to prevent equipment and line freezing in the event of a design basis four unit
shutdown in the winter

The current approach is to use the Construction Boilerhouse to provide back-up heating steam. The design basis for
the Boilerhouse is to provide sufficient heating steam to maintain the station above 10 C when all operating units are
shutdown. This project is not a reaction to post-Fukushima planning.

The current Construction Boilerhouse (CBH) facility was originally placed in service at the time of site construction in
the early 1980’s. This existing Boilerhouse has a total capacity of supplying up to approximately 45,000 kg/hr steam.
The oil-fired boilers are used infrequently and were obtained at the time from other former Ontario Hydro construction
projects. Electric boilers are also incorporated and provide the majority of the steam supply. The boilers and related
equipment have received only limited and intermittent maintenance. The condition of the remaining systems,
structures, and components has been assessed under Component Condition Assessments (CCA’s). The piping and
pipe supports require immediate field work. Other components require attention within the next 1-5 years.

The current CBH facility at Darlington cannot continue to provide this capability because:
- It is past its useful end of life.
- It does not have sufficient installed capacity.
- The current building and oil feeder piping does not meet the current code requirements.
- It was never designed as a permanent system or structure hence it is costly to maintain (foundation upgrades,

pipe maintenance in pits, etc.)
- It does not meet the reliability requirements of an unavailability target of 1 x 10 2

Major activities and deliverables completed under the November2010 Developmental BCS Release include:
1. A Gap Analysis Report was issued to determine whether the previous recommendation of constructing a new

Auxiliary Heating Steam Facility was still feasible when the new requirements that were identified in the GOTHIC
Analysis and revised Project Charter were considered.

2 Design Requirements were revised to specify the technical requirements for new AHS system taking into
consideration future uses of heating steam such as the new Water Treatment Plant and D2O Storage Facility

3 Black Start Option Benefit Cost Analysis and Economic Risk Assessment
4 New AHS Nuclear East Facilities/DNGS Operations & Maintenance system responsibility memo
5 Front End Planning, Project Execution Plan (PEP), and preparation of Developmental Release BCS

Major activities and deliverables completed under the October 2011 DevejçjpmentalBcS Release nclude
6 Completed Civil, Mehanical. 3nd Flectric.al ground scanning and drawing review of new AHS proposed ste
7 C omplete’] Preirnn.vv Genie’ vw a Analysis a ‘ie u idiqo cte

0 I .‘ . “.
)‘ , J.., ..-. I I --‘

-

‘.. . . j’-- -: . ‘

.1 0 . ,..,. ‘ , ,

,t , I u’.. 9l d-’ 0.d’fl’J Pr’q, o.’ )4.q:.
.
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Type 3 Business Case 

Final Security Classification of the BCS: OPG Confidential 

Business Case SummarY 

Part A: Business Need 

Business Need: 
Under normal or abnormal operating conditions, the temperature inside the DNGS TRF/HWM 
and other support buildings is to be maintained, to prevent This is achieved using the existing 
heating steam system and local electrical heating Section 11,3,1 of the Darlington Report, 
requires that a system be in to prevent equipment and line freezing in the event of a design-basis four unit 
shutdown in the winter. 

The current approach is to use the Construction Boilerhouse to provide steam. The design basis for 
the Boilerhouse is to provide sufficient heating steam to maintain the station above 10°C when all operating units are 
shutdown. This project is not a reaction to post-Fukushima planning. 

The current Construction Boilerhouse (CBH) facility was originally placed in service at the time of site construction in 
the early 1980's. This existing Boilerhouse has a total capacity of supplying up to approximately 45,000 kg/hr steam. 
The oil-fired boilers are used infrequently and were obtained at the time from other former Ontario Hydro construction 
projects. Electric boilers are also incorporated and provide the majority of the steam supply, The boilers and related 
equipment have received only limited and intermittent maintenance. The condition of the remaining systems, 
structures, and components has been assessed under Component Condition Assessments (CCA's). The piping and 
pipe supports require immediate field work. Other components require attention within the next 1-5 years. 

The current CBH facility at Darlington cannot continue to provide this capability because: 
It is past its useful end of life. 
It does not have sufficient installed capacity. 
The current building and oil feeder piping does not meet the current code requirements. 
It was never designed as a permanent system or structure hence it is costly to maintain (foundation upgrades, 
pipe maintenance In pits, etc) 
It does not meet the reliability requirements of an unavaIlability target of 1 x 10 2 

Major activities and deliverables completed under the include: 
1. A Gap Analysis Report was issued to determine whether the previous recommendation of constructing a new 

Auxiliary Heating Steam Facility was still feasible when the new requirements that were identified in the GOTHIC 
Analysis and revised Project Charter were considered, 

2. DeSign Requirements were revised to specify the technical requirements for new AHS system taking into 
consideration future uses of heating steam such as the new Water Treatment Plant and D20 Facility. 

3. Black Start Option Benefit Cost Analysis and Economic Risk Assessment. 
4, New AHS Nuclear East Facilities/DNGS Operations & Maintenance 
5. Front End Planning, Execution Plan and of 
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____

Summary

Part B: Preferred Alternative

Description of Preferred Alternative: Construct New AHS Facility
This option is recommended. The new AHS system shall be designed to an unavailability target of 1 x 10 ‘. as well
as a requred heating steam rate of 110000 kgihr as specified in the Design Requirements. A quantity of two oil
fired, water tube boilers are considered the best selection for boilers of this size and capacity. The total on-going
operating costs are currently estimated at S350k per year. This on-going operating cost is not incrementa, and is
equal to the current operating costs of the CBH.

The Scope of Work proposed under this Partial Execution Release BCS is summarized below

New AHS Boilerhouse:
EPC Contract Phase 2 Release Deliverable:

- Site preparation Relocate and/or mitigate affected buried services in Owner Only
construction island.

EPC Contract Phase 3 Release Deliverables.
Procure all materials,
Install AHS Facility and Building Services including tie-ins,
Install AHS Process and ancillaries,

• Install Station System tie-ins, and
• Commission AHS Facility and Process.
- AFS for new AHS Facility and Process.

- Preparation and issuance of EPC Request For Proposal, and evaluation of submitted Proposals for Demolition
of existing Construction Boilerhouse (CBH).

- Front End Planning, preparation of Full Execution Release BCS. and Project Execution Plan (PEP>

The priority of the project is tied to the next station Vacuum Building Outage and the results of the CCAs. The
Charter stated expected objective is that the AHS shall be Available for Service prior to the next station Vacuum
Building outage in April 2015. The strategy to maintain the existing Construction Boilerhouse as identified in the
CCAs shall take into consideration the schedule for completion of the new AHS, to minimize the required
maintenance work in the existing boilerhouse.

Deliverables:

This Release:

____________ ____________

New AHS - Modification Planning Complete

New At-IS - Long Lead Items Procurement Initiated

New AHS - Detailed Engineering Complete

New AHS - Installation and Comm. Planning Complete
Fu I Execution Release BCS OAR Approved

New AHS Installation arid Comm ss on ng Complote

Future Releases: Future Releases Future Releases
- 5-

Associated Milestones (if any>:

This Release:

New AHS-Prelim Design Complete
New AHS LLM. Items PD Awarded

New AHS Detailed Eng Complete

New AHS-Start of Construction

Full BCS OAR Approved

New AHS F nal AFS

Target Date:

This Release:
Apr 16th 2013

Jun 3’s, 2013

Oct 22, 2013

Jan 23, 2014
Apr 301[, 2014

Apr 1 ‘ 2015
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GENERATION 
See Guidance Section OPG-FORM-0076-R003* 

Type 3 Business Case 

Part B: Preferred Alternative 

Description of Preferred Alternative: Construct New AHS Facility 
This option is recommended. The new AHS system shall be of 1 x 1 , as well 
as a steam rate of 110,000 kg/hr as in the A quantity of two oil 
fired, water tube are considered the best selection for boilers of this size and The total rm .. (1f')mn 

operating costs are currently estimated at $350k per year. This operating cost is not incremental, and is 
equal to the current operating costs of the CBH. 

The of Work proposed under this .E§.rlli~~'ill!!iQ]Lt~~~~.§ is summarized below: 

New AHS Boilerhouse: 
EPC Contract Phase 2 Release Deliverable: 

Site preparation Relocate andior mitigate affected buried services in Owner Only 
construction island. 

EPC Contract Phase 3 Release Deliverables: 
Procure all materials, 

• Install AHS Facility and Building Services including tie-ins, 
Install AHS Process and ancillaries, 
Install Station System tie-ins, and 
Commission AHS Facility and Process. 
AFS for new AHS Facility and Process. 

Preparation and issuance of EPC Request For Proposal, and evaluation of submitted Proposals for Demolition 
of existing Construction Boilerhouse (CBH). 
Front End Planning, preparation of Full Execution Release BCS, and Project Execution Plan (PEP) 

The priority of the project is tied to the next station Vacuum Building Outage and the results of the CCAs. The 
Charter stated expected objective is that the AHS shall be Available for Service prior to the next station Vacuum 
Building outage in April 2015. The strategy to maintain the existing Construction Boilerhouse as identified in the 
CCAs shall take into consideration the schedule for completion of the new AHS, to minimize the required 
maintenance work in the existing boilerhouse. 

Deliverables: 

This Release: 
New AHS Modification Planning Complete 

New AHS - Long Lead Items Procurement Initiated 

New AHS - Detailed Engineering 
New AHS - Installation and Comm. D'~,~~'~~ 

Full Execution Release BCS OAR 

NewAHS 

Associated Milestones (if any): 

This Release: 
New AHS-Prelim Design Complete 
New AHS-LLM. Items PO Awarded 

New AHS-Detailed Complete 

New AHS-Start of Construction 
Full BCS OAR J.l.n,')rn,,,,,,,,, 

New AHS~Final 

Target Date: 

This Release: 
Apr 16th

, 2013 
Jun 3'd, 2013 

Oct .2013 
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GENERATION Type 3 Business Case
Summary

Part C: Other Alternatives

Base Case: Status Quo — No Project

The option of Status Quo (Do Nothing) is not recommended. The existing Construction Boilerhouse does not meet a
unavailability target of I x 10 . Additionally, the condition of the systems. structures and components has been
assessed under CCA’s which indicate that the piping and pipe supports require immediate field work. Other
components require attention within the next 1-5 years. Furthermore, the existing boilerhouse only supplies 45,000
kg/hr steam, while the new Design Requirements indicate the back-up steam required is 110.000 kg/hr.

Alternative 2: Delay Work — Delay Construction of New AHS Facility

This option is not recommended The priority of the project i tied to the next station Vacuum Building Outage and
the results of the CCAs The project is required to be completed prior to the next station Vacuum Building Outage in
2015 to provide steam for TRF processes and heating to the station. In addition, delaying this project will result in
significant OM&A costs (foundation upgrades. pipe maintenance in the pits, etc.) to the existing boiler house
identified in the CCAs. This alternative was considered and eliminated, therefore, not included in the financial
evaluation.

Alternative 3: Boiler Rental
Boiler rental from an external company is not recommended. Two different options of Boiler rental were preliminarily
examined: delivery of portable boilers during an emergency situation and on-site rental units.
The most critical disadvantage of delivery during an emergency situation is the high potential for significant delays
before full capacity steam is available and provided for use in the plant, due to reliance on an external company and
the logistics involved in mobilization, transportation to site, and set-up in an emergency situation. Estimates range
from 24-36 hours before the boiler units reach site, plus additional connection time before steam will be available.
Further disadvantages include:
• High stresses induced in boiler components and structures due to difficulties in alignment during installation or

sagging foundation over time,
• Portable boilers generally have horizontal cylindrical design to allow transportation on highways, and as a result,

may require larger footprints than stationary boilers, and
• Capacity of a portable boiler is currently limited to about 34,000 kg/hr (for highway transportation). hence 3-4

units would be required to satisfy the required demand
Although larger portable boiler units are available for rental and could be transported by freight for installation on-site,
this alternative is also not desirable due to the following:
• The boilers would still require a small enclosure and heat tracing on the feed water piping for protection from the

elements,
• Portable boilers and equipment on the skid would not be tagged to OPG standards. As such, a contract with a

third party would be required for maintenance and operation (approximately $200-.400K / year, budgetary). and
• Rental costs for the required size / number of portable units is estimated at approximately $180K/month ($2.2M /

year). depending on the length of the contract.

Furthermore, similar to the recommended option, boiler rental will still require installation of steam condensate, fuel
and demineralized water tie-ins to the station and possibly installation of new electrical lines to support the rental
units.

Alternative 4: Construct New AHS Facility with Black Start Capability
This alternative was considered and eliminated This wou d add approximately $20M to the total initial project costs
jf A ternat ye 1 plus an additional $0 7PM m maintenance osts per ear totall op $45M from 2015 to 2095 Tw

inner in 4 a no t no e htn ne an I I r I t y Nm ‘ nap e

Alternative 5 Refurbish Existing Construction Boilernouse
- L Ni a , ,

Si t d _r rn n r ., ia ‘ p a € t a I , I

a
Alternative 6’ Alternative Fuel Supplies

fm- sjp s a-m e.3mnr’I tar :no NHS ‘ ii ‘‘ I ‘ .3a. .391 00 r
. ‘nt f”.t na

f’ .-.far ‘a,.’’- T’’ •-.:t ‘sa :,,,
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OPG-FORM-0076-R003* 

Type 3 Business Case 
Summary 

The of Status Quo is not recommended. The Construction Boilerhouse does not meet a 
of 1 x . Additionally. the condition of the systems, structures and components has been 

which indicate that the piping and supports immediate field work. Other 
components attention within the next 1-5 years. Furthermore, the boilerhouse only supplies 45,000 
kg/hr steam, while the new Design Requirements indicate the back-up steam required is 110,000 kg/hr. 

Alternative 2: Delay Work - Delay Construction of New AHS Facility 

This is not recommended. The of the is tied to the next station Vacuum Building and 
the results of the CCAs. The project is required to be completed prior to the next station Vacuum Building Outage in 
2015 to provide steam for TRF processes and heating to the station. In addition, delaying this project will result in 
Significant OM&A costs (foundation upgrades, pipe maintenance in the pits, etc.) to the existing boiler house 
identified in the CCAs. This alternative was considered and eliminated, therefore, not included in the financial 
evaluation. 

Alternative 3: Boiler Rental 
Boiler rental from an external company is not recommended. Two different options of Boiler rental were preliminarily 
examined; delivery of portable boilers during an emergency situation and on-site rental units. 
The most critical disadvantage of delivery during an emergency situation is the high potential for significant delays 
before full capacity steam is available and provided for use in the plant, due to reliance on an external company and 
the logistics involved in mobilization, transportation to site, and set-up in an emergency situation. Estimates range 
from 24-36 hours before the boiler units reach site, plus additional connection time before steam will be available. 
Further disadvantages include: 
• High stresses induced in boiler components and structures due to difficulties in alignment during installation or 

sagging foundation over time, 
• Portable boilers generally have horizontal cylindrical design to allow transportation on highways, and as a result, 

may require larger footprints than stationary boilers, and 
• Capacity of a portable boiler is currently limited to about 34,000 kg/hr (for highway transportation), hence 3-4 

units would be required to satisfy the required demand. 
Although larger portable boiler units are available for rental and cou!d be transported by freight for installation on-site, 
this alternative is also not desirable due to the following: 
• The boilers would still require a small enclosure and heat tracing on the feed water piping for protection from the 

elements, 
• Portable boilers and equipment on the skid would not be tagged to OPG standards. As such, a contract with a 

third party would be required for maintenance and operation (approximately $200-400K I year, budgetary), and 
• Renta! costs for the required size / number of portable units is estimated at approximately $180Klmonth ($2.2M I 

year), depending on the length of the contract 

Furthermore, similar to the recommended option, boiler rental will still require installation of steam, condensate, fuel 
and demineralized water tie-ins to the station and installation of new electrical lines to support the rental 
units. 

Alternative 4: Construct New AHS Facility with Black Start Capability 
considered and eliminated. add 
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GENERATION Type 3 Business Case
Summary

Alternative 7: Co-Generation Plant

A Co-Generation plant is not recommended due to the high initial investment cost of approximately $100M There
are also no corporate drivers to support this alternative at this time. Additionally, it is unlikely that real estate would
be available at Darlington to site the co-generation plant in such a way that the steam transmission lines can be kept
reasonably short. Delays due to likely need for an environmental assessment will make meeting the project
schedule impossible.

Part 0: Project Cash Flows

k$ LTØ 2012 201 2014 2015 2016 2017 Future Total

Currently Released 1,429 2,677 3,330 7,436

Requested Now (1,033) 10,762 23,298 33,027

Future Required 2,317 2625 202 5144

Total Ptject Cost 1,429 1,644 14,092 258i5 2,625 202 45M07

Ongoing Costs -

Grand Total 1,429 1,644 14,092 25,615 2,625 202 45,607

Estimate
Class 3 io: $ 39,056 k

OAR Approval
$ 45,607 k

Additional Information on Project Cash Flows (optional):

Grand Total does not include ongoing operating costs (Darlington Station OM&A).

Part E: Financial Evaluation

Preferred

ke Alternative - Alt 3 - Boiler Alt 5- Refurb Alt 6 - Alt 7 - Co-Gee
‘ New Al-IS Rental Boilerhouse Alternate Fuel Plant

Facility

Project Cost (37,627) (47,581) (42,609) (46,090) (121,432)

NPV (after tax) (29,490) (46,654) (34,5743 (35,993) (89,217>

Other (eg, LUEC) N/A N/A N/A N/A N/A

Summary of Financial Model Key Assumptions (see Guidance on this Type 3 BCS Form)
I I ,jrt 17

it i I
it I

I i it&M • F it 1
I

F i e i ft ix$
I I di

Filed: 2013-09-27 

EB-2013-0321 

Ex. D2-2-1 

Attachment 8-5 ONTARIOFiiWEiI 
GENERATION 

Records File Information: 

See Guidance Section 

Alternative 7: Co-Generation Plant 
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Type 3 Business Case 

A Co-Generation plant is not recommended due to the high initial investment cost of approximately $100M. There 
are also no corporate drivers to support this alternative at this time. Additionally, it is unlikely that real estate would 
be available at Darlington to site the co-generation plant in such a way that the steam transmission lines can be kept 
reasonably short. Delays due to likely need for an environmental assessment will make meeting the project 
schedule impossible. 

Part 0 : Project Cash Flows 

k$ LTD 2012 2013 "2014 2015 2016 2017 Fyture Total 

Currenlly Released 1,429 2,677 3,330 7,436 

Requesled Now - (1,033) 10.762 23,298 33,027 

Future Required - 2,317 2.625 202 5.144 

Total Project Qost 1.429 1'.644 14.092 25,615 2.625 202 45.601 

Ongoing Costs -
Grand T.otal 1.429 1,644 14.092 25;615 2,625 202 45,607 

Estimate I Class 3 
1 Estimate at I $ 39.056 k 

I OAR Approval I $ 45 ,607 k Class: Completion: Amount: 

Additional Information on Project Cash Flows (optional): 

Grand Total does not include ongoing operating costs (Darlington Station OM&A). 

Part E: Financial Evaluation 

Preferred 

k$ 
Alternativec- Alt 3 • Boiler Alt 5 • Refurb A1t 6- A1t 7 - Co-Gen 

NewAHS Rental Bollerh8use Alternate Fuel Plant 
Facility 

Project Cost (37,627) (47.581) (42,609) (46,090) (121.43~) 

NPV (after tax) (2!M90) (46,654) (34,574) (35,893) (89.217) 

Otlier (e.g., LUEC) NfA N/A N/A N/A NIA 

Summary of Financial Model Key Assumptions (see Guidance on this Type 3 BCS Form) : 

( ) Discoun (a e of 7%. 

(2) EscalatlOn rale of 2% 

(3) Inferest rate of 5% on capital (XIsls 

(4) Ongoing Opera Ing & ~ alnlenance Costs used for NPV calculations are based on Project high level esllmates 
Operating & Maintenance Costs that are nollncremenlal were nol inc;: luded in he NPV calculallons. 

(5) The PV values are a er tax $2012 

(6) PrOject Costs Include demolition costs 
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Type 3 Business Case Summary

Part G: Risk Assessment

When excavating for Building or Plant
Systems unexpected buried services.
and/or unidentified items could be
discovered by Contractor

, I i ‘ I

Pt
‘ 3’ h rCr( OSS d’ I k

Jyo rni h I • aJJ

Accept: EPC Contractor to engage
FE immediately upon discovery of
any buried services / unidentified
items not marked in the field or
shown on site drawings,plans.

Mitigate

1 Communicate and enqage affected
OPG work groips wet ri advanu to
OiSurtr ,iDU’1 “- d.I d

V

i V P P’ 1j’

Part F: Qualitative Factors

Another benefit associated with the project incudes:

Mitigate increased risk during refurbsriment for reliable and sufficient heating steam in the event of a four unt

outage, as there will be extended durations where two units are shutdown for scheduled refurbishment activities,
effectively increasing the likelihood of a four unit outage. A Station Containment Outage (SCO) is currently
scheduled for 2022 during refurbishment; therefore, the AHS will be required to provide steam for TRF
processes and heating to the station during that time period.

PstMitigationRisk Class øscripiowaf Risk Rink Management Strategy

Pra1fl1W enpt

The Plant system tiein assumptions
stipulated in the SOW for Steam I
Condensate / Demin Water / Fuel
maybe determined to be inadequate
when calculated volume/capacity is
developed during detailed design. l Accept: Assigned $3M Specific

Cost already known that the Steam line is Contingency based on 3rd Party
High Medium

inadequate for the new capacity, Estimates for postulated possible

however, the final design configuration design alternatives.

to provide the optimum routing cannot
be determined during the conceptual
phase of the project.

The pending revision to the ECC Risk
Based Process to replace or include
the existing FMOD process may

Scope introduce additional scope into the Accept Medium Medium
contract due to additional requirements
that are not currently required per
FMOD.

Schedule

OPG r€sourues iOps Mwnt. Design
F C1C) r Jt’,, RP et’

Medium High
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Part F: Qualitative Factors 

Another benefit associated with the project includes: 

OPG-FORM-0076-R003* 

Type 3 Business Case Summary 

• Mitigate increased risk during refurbishment for reliable and sufficient heating steam in the event of a four unit 
outage, as there will be extended durations where two units are shutdown for scheduled refurbishment activities, 
effectively increasing the likelihood of a four unit outage. A Station Containment (SCO) is currently 
scheduled for 2022 during refurbishment; therefore, the AHS will be required to provide steam for TRF 
processes and heating to the station during that time period. 

Part G: Risk Assessment 

Risk Class Description of Risk Risk M,nagement Strategy 
Post-Mitlgatlon 

Probab llty ~I 

The Plant system tie-in assumptions 
stipulated in the SOW for Steam I 
Condensate I Demin Water I Fuel 
maybe determined to be inadequate 
when calculated volume/capacity is 

Accept: Assigned $3M Specific developed during detailed design. It is 
Cost already known that the Steam line is Contingency based on 3rd Party High Medium 

inadequate for the new capacity, Estimates for postulated possible 

however, the final design configuration design alternatives. 

to provide the optimum routing cannot 
be determined during the conceptual 
phase of the project. 

The pending revision to the ECC Risk 
Based Process to replace or include 
the existing FMOD process may 

Scope introduce additional scope into the Accept Medium Medium 
contract due to additional requirements 
that are not currently required per 
FMOD. 

When excavating for Building or Plant 
Accept: EPC Contractor to engage 

Systems unexpected buried services, 
FE immediately upon discovery of 

Schedule and/or unidentified items could be 
any buried services / unidentified Medium High 

discovered by Contractor. 
items not marked in the field or 
shown on site drawings/plans. 

Mitigate 
1. Communicate and engage affected 
OPG work groups wel l in advance to 

Low 
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Type 3 Business Case Summary
As a resuft of the Sewage Treatment
Plant being decommissioned, the new
AHS may not be able to discharge
(blowdown & condensate> to the
municipality and may need to run
piping and he-in to inactive drainage
(inside the Station) or Condenser
Cooling Water (CCW) resulting in
additional design scope/schedule
impact.

The Installation / Commissioning of the
AHS is not completed before the start
of the 2015 Station Vacuum Building
Outage AFS (no later than Mar 31
2015)

Cost of EPC contract increases due to
discovery work or work not captured in
Scope of Work or contract
assumptions.

Due to unknown conditions (below
grade) extra work might be required to
repair or support the existing
underground service tie-ins.

Improper storage of materials or
equipment onsite offsite by contractor
may cause damage efther physically c
by exposure to harsh environmental

ndt r

Accept. EPC Contractor to establish
during modification planning and
detail design stages requirements to
comply with MOE Environmental
Compliance Approval(s)/Condition(s)

Mitigate: Existing CBH to remain in-
service until after new AHS has been
successfully AFSd / turned over.

Accept: Discovery issues/items to be
resolved via Change Management
Process as necessary.

Accept: EPC Contractor to identify /
resolve Potential Issues regarding tie-
in connections during Detailed
Design. If deemed additional scope
it will be resolved via Change
Management Process (CCA) as
necessary.

Transfer:
1 Contractors responsibility per ES
MSA.

2 Prior to OPG acceptance (AFS) all
equipment must be in good working
condition

3 Once AFSd 2 year warrnty in
effect per ES MSA agreement In th

t fta a i ty v

Scope

Schedule

Scope/Cost

Medium High

Medium High

Medium High

Accept:

Excavation under the Security Fence - 1. Incorporate OPEX to help mitigate
Potential for a variety of issues potential issues to extent possible.

Schedule (including voids> and delays when 2. Allow adequate time to resolve any Medium High
routing the steam, condensate, demin, discovery issues in installation
and fuel under the Security Fence, schedule.

Scope

Schedule

Medium Medium

Med ur
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Schedule 

Scope/Cost 

Schedule 

Scope 

As a result of the Treatment 
Plant decommissioned. the new 
AHS may not be able to 
(blowdown & ""n,nA"<: 

,nir'i",;,dihl and may need to run 
and tie-in to inactive rlr~,inC\nA 
the or Condenser 

Cooling Water (CCW) resulting in 
additional design/scope/schedule 
impact. 

The Installation I Commissioning of the 
AHS is not completed before the start 
of the 2015 Station Vacuum Building 
Outage AFS. (no later than Mar 31, 
2015) 

Cost of EPC contract increases due to 
discovery work or work not captured in 
Scope of Work or contract 
assumptions. 

Excavation under the Security Fence 
Potential for a variety of issues 
(including voids) and delays when 
routing the steam, condensate, demin, 
and fuel under the Security Fence. 

Due to unknown conditions (below 
grade) extra work might be required to 
repair or support the existing 
underground service tie-ins. 

OPG-FORM-0076-R003* 

Type 3 Business Case Summary 

IIrprnAnt~ to 

Mitigate: Existing CBH to remain in­
service until after new AHS has been 
successfully AFS'd I tumed over. 

Accept: Discovery issueslitems to be 
resolved via Change Management 
Process as necessary. 

Accept: 
1. Incorporate OPEX to help mitigate 
potential issues to extent possible. 

2. Allow adequate time to resolve any 
discovery issues in installation 
schedule. 

Accept: EPC Contractor to identify / 
resolve Potential Issues regarding tie­
in connections during Detailed 
Design. If deemed additional scope 
it will be resolved via Change 
Management Process (CCA) as 
necessary. 

Transfer: 

1 Contractors responsibility per ES 
MSA. 

2. Prior to OPG acceptance 
must be in good W()rlnrln 

Medium High 

Medium High 

Medium High 

Medium High 

Medium Medium 
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Delays in material procurement (by
contractor, subcontractor and/or OPG)
causing nstalation delays This
includes qualified vendors being on the
OPG ASL for EPC contracts.

Delays to project schedule due to
regulatory approvals taking longer than
required.

Type 3 Business Case Summary

Transfer.

1. Contractors responsibility per ES
MSA.

2. EPC Contractor to develop a
Procurement Plan which will include
Long Lead Items and equipment
procurement specifications. during
the modification planning phase.

3. Contractor to ensure materials are
ordered well in advance to support
implementation schedule

Mitigate:

1. Initiate communications with
regulatory agencies in advance of
formal submissions to seek
agreement in principle with proposed
pending changes.

2. Stage EC releases to provide
adequate time for regulatory agencies
to review and respond to submissions
to align and meet project schedule.

Schedule

Schedule

Low Medium

Low Medium

Mitigate:

1. EPC Contractor to factor Heat
Stress and “average” Weather

Weather conditions cause unforeseen Conditions into schedule Low MediumSchedule delays during installation.
2. EPC Contractor to factor potential
dewatering activities into schedule.

Final Specifications for interfacing
Projects do not meet the AHS demand. Mitigate: Co-ordinate with interfacing
(i.e. New Water Treatment Plant, projects to ensure the needs of the Low MediumTechnical Domestic Water Upgrade, or site AHS are clearly identified and
Electrical Upgrade) incorporated.

Transfer:

1. OPG to award contract as early as
practical and avoid to the extent
possible any subsequent delays as
phased work is released to

EPC Contractor does not resource contractor Mod urn MediumResources Project adequately resulting in delays
2 Contractor is responsible to work
with Union Ha Is and staff project
acorrmr te t supp rt exe( jtfl

Additional Risk Analysis
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Schedule 

Schedule 

Schedule 

Technical 

Resources 

in material procurement 
contractor, subcontractor and/or 

installation This 
includes 
OPGASL 

Delays to project schedule due to 
regulatory approvals taking longer than 
required, 

Weather conditions cause unforeseen 
delays during installation, 

Final Specifications for interfacing 
Projects do not meet the AHS demand, 
(I.e. New Water Treatment Plant, 
Domestic Water Upgrade, or site 
Electrical Upgrade) 

EPC Contractor does not resource 

OPG~FORM-0076-R003* 

Type 3 Business Case Summary 

Transfer: 

1 Contractors per ES 
MSA, 

2, EPC Contractor to a 
Procurement Plan which will include 

Lead Items and 

3, Contractor to ensure materials are 
ordered well in advance to support 
implementation schedule, 

1 Initiate communications with 
regulatory in advance of 
formal submissions to seek 
agreement in principle with proposed 
pending changes, 
2, Stage EC releases to provide 
adequate time for regulatory agencies 
to review and respond to submissions 
to align and meet project schedule, 

Mitigate: 
1. EPC Contractor to factor Heat 
Stress and "average" Weather 
Conditions into schedule. 

2. EPC Contractor to factor potential 
dewatering activities into schedule. 

Mitigate: Co-ordinate with interfacing 
projects to ensure the needs of the 
AHS are clearly identified and 
incorporated. 

Transfer: 
1. OPG to award contract as early as 
practical and avoid to the extent 

any as 
work is released to 

Low Medium 

Low Medium 

Low Medium 

Low Medium 

Medium 
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Type 3 Business_Case Summary

Part H: Post Implementation Review (PIR) Plan

Type of PIR

f
Target Project In Service Date

f

Target PIR Completion Date

Simplified 20150401 2016-1230

Measurable How will it be Who will measure
Current Baseline Target Result

Parameter measured? it?(personlgroup)

Acceptance of
Provide heating Performance

commissioning
steam flow rate of results and

Engineering
110000 kg/hr as per 45000 kg/hr 110000 kg/hr /Operations &

subsequent Maintenance /Design sLiccessful AFS of
Requirements. wAHSOJt Design

Current revision of identify all process
ldentif’ all

GOTHIC analysis equipment Acceptance of
susceptible identifies all areas of vulnerable to revised GOTHIC
equipment and

the plant which are freezing and analysis report and
components vulnerable, but does complete walkdowns subsequent
vulnerable to Projects Design

not identify the and document identification of
freezing in the

susceptible susceptible affected equipment
vulnerable areas
identified by the

equipment and equipment and in vulnerable areas

GOTHIC analysis.
components in those components in these before AFS.
areas. areas.

Reliability Does not meet
Design Acceptance

requirements 1 x 10.2 of vendor submitted Projects Design
requirements.

satisfied. analysis report.

Part I: Definitions and Acronyms

AFS Available for Service
AHS Auxiliary Heating System
ASL Approved Suppliers List
BCS Business Case Summary
CBH Construction Boiler House
CCA Component Condition Assessment
CMO Contract Management Office
COMS Constructability, Operability, Maintainability. Safety
DNGS Darlington Nuclear Generating Station
DR Design Requirements
EC Engineering Change
ECC Engineering Change Control
EOL End of Life
EPC Engineer. Procure. Construct
ES MSA Extended Services Master Service Agreement
FE Field Engineering
FMOD Facilities Modifcat,on
GOTHIC Generation of Thermal Hydraulir Information for Containmentc
HW.18 Heavy Water Manaqemer.t Buidnq

‘
j. .

I ‘:,

R4E3
P Rquet fr ‘c a

Rada’
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Part H: Post Implementation Review (PIR) Plan 

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

Measurable 
Parameter 

Provide 
steam flow rate of 
110,000 as per 

Identify all 
susceptible 
equipment and 
components 
vulnerable to 
freezing in the 
vulnerable areas 
identified by the 
GOTHIC analysis. 

Reliability 
requirements 
satisfied. 

Current Baseline 

45,000 

Current revision of 
GOTHIC 
identifies all areas of 
the plant which are 
vulnerable, but does 
not identify the 
susceptible 
equipment and 
components in those 
areas. 

Does not meet 
requirements. 

2015-04-01 

Target Result 

110,000 kg/hr 

Identify all process 
equipment 
vulnerable to 
tr",>-,.,r." and 
complete walkdowns 
and document 
susceptible 
equipment and 
components in these 
areas. 

How will it be 
measured? 

results and 

successful AFS of 
newAHS. 

Acceptance of 
revised GOTHIC 

report and 
subsequent 
identification of 
affected equipment 
in vulnerable areas 
before AFS. 

Design Acceptance 
of vendor submitted 
analysis report. 

Part I: Definitions and Acronyms 

AFS 
AHS 
ASL 
BCS 
CBH 
CCA 
CMO 
COMS 
DNGS 
DR 
EC 
ECC 
EOL 
EPC 
ES MSA 
FE 
FMOD 
GOTHIC 
HWMB 

Available for Service 
Auxiliary Heating System 
Approved Suppliers List 
Business Case Summary 
Construction Boiler House 
Component Condition Assessment 
Contract Management Office 
Constructability, Operability, Maintainability, Safety 
Darlington Nuclear Generating Station 
Design Requirements 
Engineering Change 
Engineering Change Control 
End of Life 

Procure, Construct 
Extended Services Master Service 
Field 

2016-12-30 

Who will measure 
it? (person/group) 

Projects Design 

Projects Design 
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Project Completion
or In$ervlce Date

Escalation Rate

Estimate at Completion

201 5-04-01

2.0%

$39056 k

Appendix A: Summary of Estimate

Project Number: 16-34000 j FacilJDarhngton

Project Title: Darlington Auxiliary Heating System Project

Estimated Cost in RS

LTD 2012 1 2013 2014 2015 2016 2017 Future Total %
OPG Project
Management& 804 252 856 970 715 132 - - 3,729 8°
Support

OP(
378 125 199 181 126 52 - - 1,061 2Engineenng

Permanent -

- 3,429 6,650 74 - - - 10153 22%Materials

Design and
Construction
(Contracts)

Consultants

Other
Contracts/Costs

Interest

Subtotal

Contingency

Total 1,429 1,644 14,092 25,615 2,625 202 - - 45,607 -

Removal Costs -

- 44 414 1,396 149 - - 2,003 4%Included

Project Start Date

Interest Rate

Notes

2006-03-23

50%

Definition Cost Included S 45,607 k

Prepared by: Approved by:

,_y, .—

‘-‘ ,-

p.., ,. . , “1 . -

Filed: 2013-09-27 

EB-2013-0321 

Ex. D2-2-1 

Attachment 8-5 



OPCFORM0076R003*

Type 3 Business Case Summary

2011

23.505

4,627

Total Project Estimate in k$
(by year including contingency)

2012

3.062

1.130

2.677

1.644

2013 2014

13.122111989

10.537 19.018

14,425123,821
.-

14,092125,615

2015

13,043

5.946

3.023

2,625

1.521

1.429

1 429

2016

251

464

190

202

Later
Total

Project

Estimate

23,505

46.094

38,616

45,565

45,607

Project Variance Analysis

Estimated Cost in k$

Total Project
14 LTD Variance Comments

Last BCS This ECS

OPG Project Last BCS sllghtly underestimated FTEs

Management & 804 3,480 3,729 249 required for supporting groups. Resources

Support
were increased slightly to account for

correct FTEs.

Last BCS slightly overestimated FTEs
OPG

378 1,112 1,061 (51>
‘ required for OPG Engineering. Resources

Engineering were decreased slightly to account for

correct FTEs.

Permanent Cost of permanent materials increased
9,834 10,153 319 slightly due to the change in EPCMaterials -

contractor selection.

New AHS EPC contract costs increased

($804k) due to a change to a better

qualified EPC contractor per bid evaluation

Design and
process

Construction
Cost estimate of demolition EPC contract

(Contracts)
was reduced by 5800k to account for

reduction in demolition scope.

Last ECS included cost of Geotechnical

Investigation in the ‘Other Contracts/Costs’

._. section.

Consultants No Change

Other Geotechnical Investigation costs moved to
Contracts/Costs Design and Construction (Contracts

Interest Interest decreased slightly due to change
n project costs and casnflows

Subtotal ,
1

:‘- ‘‘ ——

—‘ , . — ‘—
-, ‘.

‘

Contrngency . , , . .

. I ‘ i’’d *
.. ,. p.

.

c:

Total 1,429 45,565 45,607 - 42

Phase Release

Initiation

Date
(YYYY-MM-DD)

DEeopni’tai 2006-03-23

Initiation

Definition

Definition

Execution

DeenprnE’rtaI

D€Ioç’rn’1aI

Full
—.——.——

Appendix B: Comparison of Total Project Estimates

2010-11-08

2011-10-04

2012-09-17

Partial 2012-11 01

Removal Cot,ts
I id
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Appendix C: Financial Evaluation Assumptions

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

Project Cost:
(1 Installation, and commissioning estimates do not change significantly from Phase 1 of EPC contract to Phase 2
and 3 of EPC contract outside of allotted contingency.

(2) Detailed design, material, installation, and commissioning estimates do not change significantly from 3rd party
estimates when existing CBH Demo EPC RFP is issued

(3) Sufficient funds in the portfolio

Financial:
(1) Discount Rate of 7°

(2) Escalation rate of 2c

(3) Interest rate of 5° on Capital costs.
(4) Ongoing Operating & Pvlaintenance Costs used for NPV calculations are based on Project high leve! estimates.

Project Life:

(1) New AHS system process equipment shall be designed for a minimum life of 25 years.

(2) The new Boilerhouse building, structures, and services shall be designed for a minimum life of 35 years.

Energy Production:
(1) The AHS system shall be designed to be available for a maximum of 6 days after full steam output is achieved.

(2) The new AHS system shall be designed for unavailability target of 1 x 10 2

Operating Cost:

(1) The total on-going operating costs for the new AHS Boilerhouse are currently estimated at $350k per year. These
costs were not included in the financial evaluation as they are not incremental operating costs.

Other:

(1) The new AHS will remain classified as a non-Safety Related System.

Attach further detail as appropriate from the Financial Evaluation spreadsheet.

(N/A)

Appendix D: References

D-BCS-00120 3-10013 Developmental BCS

D-BCS-00120 3 10002 Full Definition BCS
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Appendix C: Financial Evaluation Assumptions 

used in the financial model of the 

Project Cost: 
(1) Installation, and estimates do not 
and 3 of EPC contract outside of allotted f'r.r,tln,(1Ar)('\! 

from Phase 1 of EPC contract to Phase 2 

(2) Detailed material, installation, and ('mTHT""'''Jr.I1i1nn estimates do not 
estimates when CBH Demo EPC RFP is issued, 

Sufficient funds in the nnrttl'll,r. 

Financial: 
(1) Discount Rate of 7%, 

(2) Escalation rate of 

(3) Interest rate of 5% on Capital costs, 

Ongoing & Maintenance Costs used for NPV calculations are based on 

Project Life: 

<!,nnlf'f'm,tl\/ from 3rd party 

high level estimates, 

(1) New AHS system process equipment shall be designed for a minimum life of 25 years, 

(2) The new Boilerhouse building, structures, and services shall be designed for a minimum life of 35 years, 

Energy Production: 
(1) The AHS system shall be designed to be available for a maximum of 6 days after full steam output is achieved, 

(2) The new AHS system shall be designed for unavailability target of 1 x 10'2 

Operating Cost: 

(1) The total on-going operating costs for the new AHS Boilerhouse are currently estimated at $350k per year, These 
costs were not included in the financial evaluation as they are not incremental operating costs. 

Other: 

(1) The new AHS will remain classified as a non-Safety Related System, 

Attach further detail as appropriate from the Financial Evaluation spreadsheet 

(N/A) 

Appendix 0: References 

D-BCS-00120,3-10013 Developmental BCS 

D-BCS-00120,3-10002 - Full Definition BCS 
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Type 3 Business Case Summary

This Guidance section should be deleted prior to submission of the BCS.

Guidance for Completing this Type 3 Form:

Always use the latest revision of the Form!

Verify this is the latest revision through PowerSearch,

L or Finance BCS Toolkit intranet website,

Final Security Classification

Determine the Final Security Classification of the BCS from the drop-down list before both the Executive Summary and
Recommendations and Part A. Refer to OPG-STD-0030 Classification. Protection and Release of Information

Executive Summary and Recommendations

Records File information

Refer to OPG-PROC-OO1 9, Records and Document Management for the requirements and expectations of record filing
after the BCS is submitted.

The SC! used for record filing should be’

• 00120.3 for Nuclear BCSs.
• 08707.021 for BCSs of all other business units and corporate groups.

Submitted BCSs shall also be filed according to local BU governance, which may require different SCls.

Project Overview

State the following:

• What needs to be done and why it needs to be done.

• When the investment/project will be completed.

• Key business objectives.

• Expected benefits of the investment/project.

• Whether the investment/project is within the original scope as specified in the approved BUsiness Plan and/or
Life Cycle Plan.

• Brief history of previous releases.

• I evel of confderu e for c. irrerit request

F 1’ t z e nd rar € ft e ‘d idua nak j tue t € e requ red au ‘h Fr €. t F r s
in F ra r Au’rova ar I i Apur sr r tF r B( S per tne )R I e C ii n-us S

j .‘‘‘ —‘.‘
U Xd 9 ‘i-” E ‘9 ii r e.

- . .
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Type 3 Business Case Summary 

This Guidance section should be deleted prior to submission of the BCS. 

Guidance for Completing this Type 3 Form: 

Final Security Classification 

Determine the Final Security Classification of the BCS from the drop-down list before both the Executive Summary and 
Recommendations and Part A. Refer to OPG-STD-0030 Protection and Release of Information. 

Executive Summary and Recommendations 

Records File Information 

Refer to OPG-PROC-0019, Records and Document Management for the requirements and expectations of record filing 
after the BCS is submitted. 

The SCI used for record filing should be: 

• 00120.3 for Nuclear BCSs. 
• 08707.021 for BCSs of all other business units and corporate groups. 

Submitted BCSs shall also be filed according to local BU governance, which may require different SCls. 

Project Overview 

State the following: 

• What needs to be done and why it needs to be done. 

• When the investment/project will be completed. 

• Key business objectives. 

• Expected benefits of the investment/project. 

• 

• 

• 

.. 

Whether the investment/project is within the original scope as 
Life Cycle Plan. 

Brief of releases. 

in the approved Business Plan and/or 
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Type 3 Business Case Summary

Business Case Summary

Part A: Business Need

This section describes the business needs or opportunit es that gave r so to the investment It provides background
and context for the investment including the investment’s purpose, what’s driving the investment, why the
investment needs to be addressed now, what are the impacts of not proceeding, key assumptions, identificat on of
any subsequent commitments or obligations, and the benefits or constraints that the investment will create. Provide
studies, experience or lessons learned from similar investments, if available If this submission relates to a
subsequent approval, provide a quick overview of investment history

If the investment is a subset of a program, or if the issue to be addressed is symptomatic of a broader issue that
requires additional response, provide the context and identify the related response, whether planned or anticipated

Part B: Preferred Alternative

This section describes expected business results and opjectives, including resourcing requirements, when the
investment will be completed, and any major milestones. The proposal section must put the investment into the
proper context by providing the link between the investment and the business strategy for the asset and/or other
planned investments in that asset.

Describe the link between this investment and business strategy or other investments. Disclose if the resourcing is in
place. Alternatively, if the investment is not in the business plan, or if the scope has changed relative to the Business
Plan, reasons for the change(s) must be provided.

State the expected benefits and what is being delivered, without specifying vendor name(s). Describe briefly project
execution strategy, regulatory approvals, third party agreements, project management, and basis for the cost and
schedule contingencies, if applicable. Highlight any constraints on the investment or on its timing, and any
constraints or obligations created by the investment,

Deliverables

In the Deliverables section, list the project deliverables and target completion dates, including associated milestones
(such as unit inservice dates and external or regulatory milestones).

Part C: Other Alternatives

This section describes viable alternatives considered, includ ng associated risks. At minimum, include a Base Case
Status Quo — No Project. Other alternatives may include:

• Deferring the project.
• Different means to meet the same business need
• Completing partial scope
• Alternatives with additional scope

Part 0: Project Cash Flows

wa t e g cq e tdief at a x k e ertda Jf i ttat ttcJt
ti r ujb that rk F ox rnp e f a c r t pur F a I r dci w ti a tc c tra t I r a ii rr tei
perod thor. mm tIed paymenic under tie y a rtenan e on4rar.t mu t be ‘n uded r tte ,irrent reques rg rg

t r udeary Is eatedt tIe ye tr ertttatw u-ir tb ad fIle p e I iget rGudran9 ‘g
rrt3 rstj ‘tq t r
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Business Case Summary 

Part A; Business Need 

This section describes the business needs or opportunities that gave rise to Ihe investment It provides background 
and context forthe Investment Including: Lhe investment's PWPOS!il. wnat's driving the investment, Why the 
investment needs to be addressed now, wha are the impacts 01 not proceeding. eyassumptions. Identification of 
any subsequent commitments or oblrga6ons. and the benefits or constra nts that the investment will create. Provide 
studies, experience or lessons leamed from similar investments. i available. If this submission rei ales to a 
subsequent approval , provlde a quick overvie Y of investment history. 

If the investment is a subset of a program. or if he issue to be addressed is symptomatic of a broader Issue that 
requires addiUonal response. provide the context and identifY Ihe related response, whether planned or anlticil)atled. 

Part B: Preferred Alternative 

This section describe.s expected business results and objeotives, including resourclng requirements. when the 
irwestment will be completed, and any major milestones, The proposal secUon must put the Investment Into the 
proper context by providing the link between the investment and the business strategy for the asset and/or other 
planned investments in that asset 

Describe the link between this investment and business strategy or other investments. DisclQse if the resourclng is in 
place. Altematively, if the investment is not in the business plan. or if the scope has changed relative to the Business 
Plan, reasons for the change(s) must be provided. 

State the expected benefits and what is being delivered, without speCifying vendor name(s). Describe 
execution strategy, regulatory approvals, third party agreements. project management. and basis for the cost and 
schedule cont ngencles, if appDcable. Highlight any constraints on the investment or on its and any 
constraints or ob'llgations created by the investment 

Deliverables 

In the Dellverables section, list the deliverables and f'nr .... nl",ti"" dales, 
as unit in-service dates and external or rni/",,,,tnn'"'''' 

Part C: Other Alternatives 

This section describes viable alternatives considered, including associated risks. At 
Status Quo No Project. Other alternatives may include: 

• the Pfojec 
• Diffe~ent means to meet the same business need. 
• Completing partial scope. 
• Allematives with addi60nal scope. 

Part D: Project Cash Flows 

ble n P rt Projed Cash cash Flows 
Summary and Rncommenda ons 

associated milestones 

include a Base Case: 
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Type 3 Business Case Summary
Estimate Class

Estimate Class is a cost estimate classification system developed by the Association for the Advancement of Cost
Engineering International (AACE) which defines the estimate quatty” based on the nput information used and the
projects stage of development AACE uses five estimate classes with Class 5 being the least accurate, and Class 1
being the most accurate

Estimate Class Class 5 Class 4 Class 3 Class 2 Class I

Phase Identification Initiation Definition Execution Execution

Level of Project
0°’ to 2 1 to 15 10 to 40 30 to 75 65 to 100Definition ( /o)

ExpectedAccuracy
-50 to +100 -30 to +50 2Oto+30 -l5to+20 -lOto+15

OAR Approval Amount

For BCSs up to and including Definition Phase work, the OAR Approval Amount is the cumulative total actual and
committed cost to date, not the estimated total investment/project cost. For Execution Phase BCSs or BCSs that
cover multiple phases including Execution, the OAR Approval Amount is the estimated total investment/project cost,
including cumulative cost to date.

Additional Information on Project Cash Flows (optional)

Relevant information such as the delta between approved business plan cash flows and requested release may be
entered into this open-field table cell.

Part E: Financial Evaluation

This section describes and compares the key alternatives considered. Only the most relevant alternatives shall be
listed in this table for compahson. The analysis includes financial evaluations, economic analysis, and comparisons
of the alternatives based on total project cost, after-tax NPV, and any other financial metric deemed appropriate by
the project sponsor (e.g., IRR. discounted payback. etc.) The BCS Financial Evaluation Model is available on the
Finance website and is updated periodically to help facilitate financial analysis. Attach further detail as appropriate
from the Financial Evaluation spreadsheet.

Summary of Financial Model Key Assumptions

List key assumptions used in the Financial Evaluation For Part E, provide a brief summary of the most important
assumptions that are listed in Appendix C

Part F; Qualitative Factors

Qualitative fact rs gained ior lost) from the investment and how an initial specification will be measured within the
post implementation review (to the extent feasib e Quaitabve factors could nclude sustainable energy
development mpats communit. government a id usomer reatiQns staff mlation ssues technva1or ooeratijna
9’ 1crt ‘-; . 4, .4 ,‘i’, ,

Part G Rs Assessment

I . i’ ‘ .

• ‘ I . -‘‘ ‘ a .,.
. z,. —.• ss

‘—: ‘••“‘ ‘‘‘‘‘ 1 ‘.•.j.:-—
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Type 3 Business Case Summary 

Estimate Class is a cost estimate classification system the Association for the Advancement of Cost 
nmnA,o;rlFlfl International which defines the estimate based on the input information used and the 

of AACE uses five estimate classes with Class 5 the least accurate, and Class 1 

Estimate Class Class 5 Class 4 Class 3 Class 2 Class 1 

Phase Identification Initiation Definition Executio I Execution 

Level of Project 
0%t02 1 to 15 10 to 40 30 to 75 55 to 100 Definition ("10) 

Expected Accuracy 
-50 to +100 -30 to +50 -20 to +30 • -15 to +20 -10to+15 Range (%) 

OAR Approval Amount 

For BCSs up to and including Definition Phase work, the OAR Approval Amount is the cumulative total actual and 
committed cost to date, not the estimated total investment/project cost. For Execution Phase BCSs or BCSs that 
cover multiple phases including Execution, the OAR Approval Amount is the estimated total investment/project cost, 
including cumulative cost to date. 

Addiiionallnformation on Project Cash Flows (optional) 

Relevant information such as the delta between approved business plan cash flows and requested release may be 
entered into this open-field table cell. 

Part E: Financial Evaluation 

This section describes and compares the key alternatives considered. Only the most relevant alternatives shall be 
listed in this table for comparison. The analysis includes financial evaluations, economic analysis, and comparisons 
of the alternatives based on total project cost, after-tax NPV, and any other financial metric deemed appropriate by 
the project sponsor (e.g., IRR, discounted payback, etc.) The BCS Financial Evaluation Model is available on the 
Finance website and is updated periodically to help facilitate financial analysis. Attach further detail as appropriate 
from the Financial Evaluation spreadsheet. 

Summary of Financial Model Key Assumptions 

List key assumptions used in the Financial Evaluation. For Part E, provide a brief summary of the most important 
assumptions that are listed in Appendix C. 

Part F: Qualitative Factors 
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Type 3 Business Case_Summary

Based on nsks identified and mitigation measures implemented, indicate whether the financial analysis
completed for the recommended alternative includes the contingency required for QPG residual risks, and
their impact on the estimated in-service date.

The extent of the risk assessment and the risk analysis techniques employed should be commensurate with
the magnitude of the cash flows and the degree of uncertainty associated with the critical assumptions upon
which the investment is based.

For Major Projects, the risk analysis section will typically include sensitivities of the investment to various risk
factors or scenarios, and a discussion of their likelihood of occurrence. A convenient way of presenting the
results of the risk assessment on the variability of the NPV to changes in the critical variable is to include a
graph or tornado diagram as shown below.

Variable l
Variable i2
Variable #3
Variable #4
Variable #5

TORNADO DIAGRAM

For larger investments, more advanced risk analysis techniques such as Monte Carlo may be suitable. These
techniques require analysts with appropriate training; contact your local Finance support to discuss
applicability and to arrange Finance analytical support if required. The limitations of Monte Carlo or any other
risk assessment technique must be considered in their application, and require a time commitment from the
project team and stakeholders to develop and estimate model inputs.

Part H: Post Implementation Review (PIR) Plan

PIR plan is a succinct description of the project benefits using measurable parameters. The PIR plan should clearly
specify what is to be measured, who is responsible for measuring it, and when the measurement should take place,
along with any requirements for establishing pre-project baseline information for comparison purposes.

Extra PIR metrics may be added by inserting extra rows to the table.

The PIR plan should contain the following five main elements’

• What: Key deliverables or benefits of the project clearly defined in measurable parameters, including a clear
description of the reference or baseline from which the incremental benefits or changes due to the project are
to be measured

• How A brief description of how each parameter is going to ne measured.

• Vho The name ‘uf the group, ier’ er’ut .y ndividuul that Mi; he measur’na benefits

Part Definitions and Acronyms

Appendix A: Summary of Estimate
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Type 3 Business Case Summary 

Based on risks identified and measures trY,,">lama. indicate whether the financial 
IC()!nnl,,,,tl"'" fOf the recommended alternative includes the rnrmnnPI"'\! for OPG residual 

on the estimated in-service date, 

The extent of the risk assessment and the risk "'fr,nlf",,::.fi should be commensurate with 
the of the cash flows and the tnror7,:>in'hf associated with the critical upon 
which the investment is based, 

• For Major the fisk section will include sensitivities of the investment to various risk 
factors or scenarios, and a discussion of their likelihood of occurrence, A convenient way of presenting the 
results of the risk assessment on the variability of the NPV to in the critical variable is to include a 
graph or tornado as shown below, 

Variable 1 
Variable 
Variable #3 
Variable #4 
Variable #5 

- $NPV + 

TORt'JADO DIAGRAM 

• For larger investments, more advanced risk analysis techniques such as Monte Carlo may be suitable, These 
techniques require analysts with appropriate training; contact your local Finance support to discuss 
applicability and to arrange Finance analytical support if required, The limitations of Monte Carlo or any other 
risk assessment technique must be considered in their application, and require a time commitment from the 
project team and stakeholders to develop and estimate model inputs, 

Part H: Post Implementation Review (PIR) Plan 

PIR plan is a succinct description of the project benefits using measurable parameters, The PIR plan should clearly 
specify what is to be measured, who is responsible for measuring it, and when the measurement should take place, 
along with any requirements for establishing pre-project baseline information for comparison purposes, 

Extra PIR metrics may be added by inserting extra rows to the table, 

The PIR plan should contain the following five main elements: 

• What: Key deliverables or benefits of the clearly defined in measurable parameters, including a clear 
description of the reference or baseline from which the incremental benefits or changes due to the project are 
to be measured, 

• How A brief rlO"rr-InTIAn how each "<)'-"n">C>TC to be measured, 

• will 

Part 

IIT""""\I of Estimate 
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Type 3 Business Case Summary

To assist the reviewer in understanding the cost estimate in the BCS, this table provides a breakdown of various cost
components by year. with explanatory notes as appropnate

Note: The label Project Completion or In-Service Date” is intended to provide flexibility for projects that do not
have a specific “In-Service Date”, such as engineering studies in future decisions or for future regulatory
documents.

Appendix B: Comparison of Total Project Estimates and Project Variance Analysis

This section provides the history of past releases and their associated estimates, with explanations of changes as
appropriate.

Appendix C: Financial Evaluation Assumptions

This section is intended to provide a reviewer with an overall understanding of the key assumptions used in the
financial evaluation, to help a reviewer confirm that relevant drivers and appropriate assumptions were used in the
analysis. The main considerations in the economic evaluation of the alternatives are outlined below.

Cost and Schedule Estimates

The work breakdown structure (WBS) of the project usually provides detailed information on the cost of the
project and should be referred to while estimating the costs and schedule, Best practices in project cost and
schedule estimating should be applied wherever possible including using lessons from similar experiences and
benchmarks. Requests for quotations from competitive sources are another option to obtain detailed estimates.
Schedule and cost estimates must obtain stakeholders’ inputs and be reviewed by the key stakeholders of the
project before being finalized

Taxes

All investments must be assessed on an after-tax basis, Users will be required to properly classify the capital
assets for Capital Cost Allowance (CCA) purposes. The financial evaluation model provided on the Finance
website will compute the initial income tax impacts for most types of investments; the model also contains the
latest CCA rates for most types of investments, For further information on CCA, sales taxes and tax shields,
please contact your local Finance support group.

Cost of Capital

An appropriate cost of capital or discount rate must be used to ensure that an adequate return is provided to
shareholders. For investments related to the manufacturing and processing of electricity for regulated nuclear
and base-loaded hydroelectric facilities, the discount rate is generally lower than for unregulated facilities This is
partly due to regulated assets having a more predictable revenue stream, and hence lower risk than unregulated
generation facilities.

For projects and business opportunities that are clearly outside of OPG s core business, or are not related to the
manufacturing and processing of electricity, the projects cost of capital should be used instead of OPG 5 cost of
capital Updated rates for OPG s core business am posted in the BCS Financial Evaluation Model Contact
In estment P annng for assistance

Appenchx D References
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the cost estimate in the BCS, this table nrrnflr''',,'' a breakdown of various cost 
notes as ::In'"'Ir()()n::ltA 

Note: "Pr"ie"t ("rwY'nl,~tir", or In,Service Date" is intended to fl<;".ihilit" for n,n,,,,,,,t,,, that do not 
have a 
documents, 

""','1lF\,C.Of'trlr1 studies in future decisions or for future 

Appendix B: Comparison of Total Project Estimates and Project Variance Analysis 

This section nUH/irt",,,, the of releases and their associated estimates, with A)(r~I::I,n""li()r,<: of f'h,~nr,c", as 

Appendix C: Financial Evaluation Assumptions 

a reviewer with an overall 
financial evaluation, to a reviewer confirm that relevant drivers and were used in the 
analysis, The main considerations in the economic evaluation of the alternatives are outlined below: 

Cost and Schedule Estimates 

The work breakdown structure (WBS) of the project usually provides detailed infonmation on the cost of the 
project and should be referred to while estimating the costs and schedule, Best practices in project cost and 
schedule estimating should be applied wherever possible including using lessons from similar experiences and 
benchmarks. Requests for quotations from competitive sources are another option to obtain detailed estimates. 
Schedule and cost estimates must obtain stakeholders' inputs and be reviewed by the key stakeholders of the 
project before being finalized, 

Taxes 

All investments must be assessed on an after-tax basis. Users will be required to properly classify the capital 
assets for Capital Cost Allowance (CCA) purposes, The financial evaluation model provided on the Finance 
website will compute the initial income tax impacts for most types of investments; the model also contains the 
latest CCA rates for most types of investments. For further information on CCA, sales taxes and tax shields, 
please contact your local Finance support group. 

Cost of Capital 

An appropriate cost of capital or discount rate must be used to ensure that an adequate return is provided to 
shareholders, For investments related to the manufacturing and processing of electricity for regulated nuclear 
and base-loaded hydroelectric facilities, the discount rate is generally lower than for unregulated facilities, This is 
partly due to regulated assets having a more predictable revenue stream, and hence lower risk than unregulated 
"anCir<>tJ"n facilities. 

outside of OPG's core business, or are not related to the 
should be instead of OPG's 
Financial Evaluation Model. 

ll.nnt>"uflv 0: References 



OPGFORMOO76ROo3*

Type 3 Business Case Summary
Additional Attachments

Adthtona documents be prepared as separate documents and enclosed with the BCS for reviews and approvals
(e.g., multiple file attachments to emaiIs)

The final signed version of the BCS may then be combined with all the attachments in a single PDF file

Filed: 2013-09-27 

EB-2013-0321 

Ex. D2-2-1 

Attachment 8-5 

Additional Attachments 

OPG-FOR -O076-R003" 

Type 3 Business Case Summary 

Addllional documents be prepared as separate documents and enclosed with the BCS for reviews and approvals 
(e.g ., multiple file attachments to e~mails). 

The final signed version of the BCS may then be combIned with all the attachments in a single PDF file. 

IV,r'"vv '",*;"'r ',.uv,", MtC(iosottf~ 20(7) 
Page A-9 of A-9 



OPG CONFIDENTIAL 

Hydro Thermal Operations 
2013-15 Business Plan  

May 16, 2013 

 

Frank Chiarotto, SVP Hydro Thermal Operations 

 

 

Filed: 2013-09-27 

EB-2013-0321 

Ex. F1-1-1 

Attachment 1



CEO Presentation September 24, 2012 

OPG CONFIDENTIAL 2 

Hydro Thermal Operations Strategies & Key Deliverables 

1.  Operate and Maintain Hydro & Thermal Plants with Focus on Sustaining & Regulatory Work 

 Safe and reliable plant operations through prudent maintenance and investment strategy with 
significant deferral/reductions of value enhancing and low risk work. Utilize a risk-based approach 
(ie, Plant Condition/Engineering Risk Assessments) for determining investment priorities 

 Continue to strengthen and develop relationships with stakeholders to sustain continued 
operations at existing HTO facilities and

 Maintain/improve excellent safety, environmental and reliability performance.  Continue prudent 
investments and improvements in Dam and Public Safety program 



commitments are met and value to OPG is maximized 
 

2. Transform Hydro Thermal Operations into a Low Cost, Agile and Variable Business Model 

 Complete implementation of  BTS centre-led model, reductions, and initiatives 

 Transition the business to a more flexible and cost variable model  



 Prepare OEB 2014/15 Cost of Service filing and Niagara Tunnel Prudency Review.  Prepare for 
and implement Incentive Regulation as per OEB appropriate schedule  

 Implement/operationalize Information Management Transformation project (SAP to 
Passport/Asset Suite) 
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Hydro Thermal Operations Strategies & Key Deliverables (Cont’d) 

3. Optimize Costs & Project Timing - Move Hydro Value Enhancing/Capacity  Projects 
    to Post 2016 Period and  

 Total plan over plan OM&A cost reduction of ( in 2012, in 2013 and in 
2014) achieved through: 

 and deferral of 
lowest risk major overhaul and civil maintenance projects in the Hydro fleet ( ) 

 Absorption of labour escalation ( ) through productivity improvements and work program 
reductions and optimization 

 Reductions in non-base labour and other costs of approximately per year (eg, Society PSA 
reductions associated with reduced project portfolio, overtime savings on outages, non-essential 
travel reductions) 

 Total plan over plan capital cost reduction of during 2012 to 2014 period.  HTO will 
execute the planned capital project portfolio for existing assets on budget and schedule (average 

 per year) 
 

4. Grow the Business 

 Provide Project Management support  to ensure projects are safely delivered on time, budget and 
scope   

 Support  Corporate Business Development  in new generation opportunities (
 Ranney Falls,  


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Hydro 
 Focus on regulatory and sustaining work during planning period.  Value enhancing projects (runner 

upgrades) deferred to post 2015 period 

 Hydro major unit refurbishment and outage program aligned with Darlington refurbishment timing.  Non-

system impactive outages deferred to post 2016 period 

 PGS Reservoir rehabilitation and full station outage deferred from 2014 to 2016/17 to mitigate Surplus 

Baseload Generation (SBG) spill losses 

 Niagara Tunnel in-service mid-2013 (6 months early) and cost of $1.5B versus budget of $1.6B 



 

Thermal  








General  
 HTO staff dedicated to the implementation of the IMT project funded by BAS (Capital – Execution Phase) 

 Development projects entering Execution Phase in 2013 are included in the HTO Business Plan.  Hydro 

Development/repowering projects in definition and concept phase, , are 

included in the Corporate Business Development plan 

 Aboriginal past grievance provision/contingency will be funded by Stakeholder Relations ($5 M per yr) 

Planning Assumptions (2013 to 2015) 
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Hydro Thermal Operations Performance Summary  
2012 

Actual
2013 2014 2015

PRODUCTION

Capacity (MW)

Hydro 6,996 6,996 7,063 7,433

Thermal

Energy (TWh)

Hydro

Thermal

Hydro Availability (%) 91.2 91.6 92.6 91.2

Thermal Start Guarantee (%)

EFOR (OP) (%)

RESOURCES

Total OM&A ($M)

Base OM&A ($M)

Project OM&A ($M)

Total Capital ($M)

Niagara Tunnel ($M) 231 184 0 0

Regular Staff
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Hydro Thermal Operations OM&A  Plan over Plan 

   

OM&A ($M)
2012

Actual
2013 2014 2015

Approved 2012 OM&A Business Plan

Business Transformation - Phase 1 Transfers to Corporate Groups

Corporate Labour Escalation Challenge (PWU, Society, & Management)

Labour Rate & Burden Changes (2013-2015)

Revised 2013 OM&A Guideline 

Non-Standard Projects Changes

Schedule Change (deferred, cancelled or advanced)

Scope Change

Cost Change (escalation and revised estimates)

New Project (from Plant Conditon Assessments)

Other

2013 OM&A Submission

2013 OM&A Submission versus Revised 2013 OM&A Guideline
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Hydro Thermal Operations Capital Plan over Plan 

CAPITAL ($M)
2012

Actual
2013 2014 2015

Approved 2012 Capital Business Plan

Business Transformation - Phase 1 Transfers to Corporate Groups

Revised 2012 Capital Business Plan

Operations Projects Changes

Schedule Change (deferred, cancelled or advanced)

Scope Changes

Cost Changes (escalation and revised estimates)

New Project (from Plant Condition Assessment)

Other

Destiny Project Changes 

Niagara Tunnel Project 8 5 -32 0

Total 2013 Capital Submission

2013 Capital Submission versus Revised 2012 Capital BP
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Hydro Development / Thermal Repowering Projects 

 Projects in execution phase included in the HTO Business Plan. Projects in Definition Phase (except 
Thunder Bay GS) included and funded in the Corporate Business Development (CBD) Business Plan 

 Projects in Definition Phase, including , Ranney Falls and SAB PGS Reservoir 
Rehabilitation, will be transferred to HTO after execution phase releases are approved 



 High Planning Scenario projects including  and Lake Gibson are 
included in the Corporate Business Development Business Plan 

Base Case Capacity LUEC 2012 LTD 2013 2014 2015 2016 2017

Future 

costs Total

MW cents/kWh $M $M $M $M $M $M $M $M

Projects In Execution (HTO)

Niagara Tunnel Project n/a 6.8 1,316 184 1,500

Total HTO 

Base Case Capacity LUEC 2012 LTD 2013 2014 2015 2016 2017 2018 Total

MW cents/kWh $M $M $M $M $M $M $M $M

Projects In Definition Phase (CBD)

Ranney Falls 9 10 to 12 1 3 19 19 1 42

SAB PGS Reservoir Rehabilitation n/a n/a 7 3 0 0 176 176 362

Total CBD (Definition Phase)

*  Projects in Definition Phase are included and funded in the Corporate Business Development (CBD) Business Plan
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 Continued re-investment  for the long term safety and sustainment of the existing assets includes project expenditures 
averaging per year  (Capital ( ) & OM&A ( ) ) 

 Determination of investment levels and priorities are based on Plant Condition/Engineering Risk Assessments and  
inspections/testing, and consider station/fleet age , type of equipment, station role (peaking vs base), reliability targets, 
contract commitments ), and business objectives and risks  

 Hydro re-investment levels of ~1% of the “replacement cost” (excluding new facilities) are based on good practice 

 Major Hydro investments during planning period include: 

• replacement of ageing “power train components” such as turbines, generators, transformers  

• repairs, rehabilitation or replacement of ageing civil structures including powerhouses, penstocks, dams, sluiceways and bridges  

• replacement or refurbishment of sluicegates & stoplogs (regulatory/safety) and headgates  

• replacement of control equipment (automation) to improve efficiency and accommodate market dispatch requirements  



 

Project Expenditures on Existing Assets 

2013 2014 2015

$M

Hydro

Value Enhancing

Sustaining

Regulatory
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Hydro Thermal Operations Existing Fleet Project Portfolio 

Plan over Plan 

 In the 2012-2014 period, the HTO operations project portfolio (Capital and OM&A Non 

Standard projects) by a total of 

and of Hydro value-enhancing projects  

2012 2013 2014

2012-2014  BP 

Hydro Capital and OM&A Project Investments (M$)

Thermal Capital and OM&A Project Investments (M$)

2012-2014 BP Total Hydro + Thermal Investment

2013-2015 BP

Hydro Capital and OM&A Project Investments (M$)

Thermal Capital and OM&A Project Investments (M$)

2013-2015 BP Total Hydro + Thermal Investment

Total HTO Project Portfolio Plan Over Plan Change

Filed: 2013-09-27 

EB-2013-0321 

Ex. F1-1-1 

Attachment 1



CEO Presentation September 24, 2012 

OPG CONFIDENTIAL 11 

Historical Hydro Capital vs EFOR 

• From 1990 to 2003, large Hydro stations primarily built before 1958 were rehabilitated (eg, Saunders, SAB 2, Otto 

Holden, and Chenaux) 

• From 2006 to 2020, remaining large stations have been, or will be rehabilitated (eg, Abitibi Canyon, Des Joachims, 

Decew Falls, Stewartville, Mountain Chute) 

• In addition, large civil projects (PGS Reservoir liner rehabilitation, and SAB 1 canal 

rehabilitation) are planned  

• The investment program, along with the Leading Edge Maintenance Program, has resulted in significant reliability 

(EFOR) improvements. 
 

Note: Capital Costs in $ of the year 
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Hydro Capital Expenditures vs EFOR (1991-2024)

Capital Expenditures PGS Reservoir Rehabilitation SAB1 - Canal Liner Rehabilitation EFOR ( smoothed)
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Hydro Thermal Operations Staff Plan & Strategy 

 HTO expected to achieve overall BTS end state staff numbers in 2015  

 Overall HTO attrition rates favourable, however, mismatches in retirement vs ongoing skill requirements will necessitate 

replacements in critical areas (eg operators) 


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Key Business Risks 

Risk Ranking

1

2

3 Aboriginal: Increasing complexity of role and potential cost increases for unsettled past grievances Medium

4 Uncertainty of full cost recovery for Hydro Regulated Assets and Niagara Tunnel Project Medium

5 Implementation costs of new Provincial Dam Safety technical guidelines.  Overall cost risk has been reduced compared to 

previously proposed MNR guidelines last year.  Site specific impacts need to be assessed and could result in additional capital 

costs not included in plan ($100M to $400M) 

Medium

6 Environmental risks associated with Ontario Endangered Species Act and Federal Species at Risk Act (compliance may require 

physical improvement costs and/or impacts on production/revenue) ($100M )

Medium

7 Increased cost and delayed completion of destiny projects (NTP – Low; )  Low

8 Increased costs due to new Heritage Act ($30M) Low

9 New requirements for Permits to Take Water Low

10 Uncertainty with future reliability of Hydro and Thermal plants associated with changing operating modes (eg, more stops and 

starts and gate operations due to SBG mitigation and wind integration) 

Low

11 Structural and other operational risks associated with AAR induced concrete growth at Otto Holden and Saunders, ageing  

penstocks, and ageing bridges in Niagara

Low

12 Underestimating Future Cost Escalation for Major Equipment and Civil Construction Low

13 Uncertainty with successful implementation of IMT Project and adequacy of Passport/Asset Suite Low
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The following opportunities and strategies will be reviewed by HTO during the 

2013-2015 BP Period 
 

1. Transition the business to a more cost variable model 

• Optimization of Hydro overhaul and major maintenance resourcing strategy 

•

•

2.

3.

4.

5. Investment Strategy aligned with regulated,

requirements 
   

 

 

Looking To The Future - Opportunities 
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Appendices 
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STATIONS PROFILE 

NO. OF STATIONS 65  

AVERAGE ENERGY 34.3 TWh/yr 

CAPACITY 6996 MW 

AVERAGE AGE 71 yrs  

NO. OF GENERATING UNITS 234 

SMALLEST / LARGEST UNIT 1 MW / 137 MW 

NO. OF DAMS 232 

BOOK VALUE OF ASSETS ~$7.1 B 

  

 PEOPLE / WORK CENTRES / LAND 

PLANT GROUPS 5 

WORK CENTRES 22 

CONTROL CENTRES 

(includes International  

Control Dam Control Centre) 

7 

TOTAL STAFF (PG only) ~980 (2012 Plan) 

OPERATORS ~105  

NO. OF RIVER SYSTEMS 24 

HYDRO OWNED LAND ~17,000 hectares 

LEASED LAND (flooded) ~800, 000 hectares 

 

Hydro Asset Profile 
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Thermal Asset Profile 
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HTO Reliability Performance 

2012 

Budget

2012 YE 

Actuals 2013 2014 2015

Hydro

Availability 91.2% 91.2% 91.6% 92.6% 91.2%

Scheduled Outage Factor 7.4% 7.4% 7.3% 6.3% 7.7%

EFOR 1.4% 2.0% 1.4% 1.4% 1.4%

Spill Losses (Forced + Planned Outages) (GWh) 220 198 366 384 368

Thermal

Start Guarantee

CAWN

Maintenance Outage Factor (%)

EFOR(OP)     
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Runner Replacement /Upgrade Program 

 All  runner replacements that were in the plan, solely to enhance value (not sustaining), have been deferred to the 

2016 to 2020 period (eg Otter Rapids) 

 

 During the Business Plan period, HTO capacity and energy are expected to

respectively, as a result of runner upgrades.  This is a  compared to last year’s plan 

 

 From 1992 to 2012, HTO will have realized an increase in capacity of 464 MW and 885 GWh, as a result of the 

runner upgrade program 

 

2013-2015 BP Runner Upgrades
Completed 

1992 to 2011

2012

Actual
2013 2014 2015

2013-2015 

BP Total
2016 2017 2018 2019 2020

Total (2013 to 

2020)

CAPACITY (MW) 464

ENERGY (GWh) 885

TOTAL CAPITAL COST (M$) 243

OM&A COST (M$) 23
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ONTARIOFiiiiiiER " roject Numbr r: "' lIdlil ) : PaKe: I of 12 
CIIAFOO35 Chats Falls GS Rev. 00 

GENERATION Il US INESS CASE SUMMARY 
Main Dalll Concrete llehabilitation 

t. RECOMMENDATION 

Approve this full release of $40M \0 perfonn Ihe rehabilitation of the concrete main dam, stop log sluices, at Chats Falls 
Generating Station, with 50% or the costs recoverable from Hydro Quebec. This rehabilitation project will address ex isting 
concrete deterioration, operationa l problems with the SlOp log sluices, and emerging dam and personnel safety concerns. The 
project will be completed over a 5 year period to accommodate Ministry of Natural Resources (MNR) restrictions, and the 
historical flow and spi ll conditions (ie, min imize product ion losses), 

Total Investment Cost: S40M Gross (includes $180k Developmental Releasefllnding. SI62k spen! fO dafe as of end of 
20 II . 50% of fhe~·e COSf.~ are fo be recovered from Hydro Qllebec) 

2011 
LTD 

2012 2013 

Project CashOows 
0.2 7.4 8.3 

Gross cas h flows (SM) 
Project Cashflows 

0.1 3.7 4.2 
Net cas h flows (SM) 

2012 Final Budget Version 
0.1 2.5 2.5 

OPO share (SM) 

Ex penditure Type: Non-Standard 
Investment Type: 
Release Type! 

Sustaining - Maintain Condition Non-Production 
Full release under OAR clement 1.1 

2014 2015 2016 Total 

8.4 8.2 7.5 40 

4.2 4. 1 3.8 20 

2.0 2.0 2.0 II 

Funding: The 20 12 Business Plan includes funds fo r project execution in years 20 12 - 2016. Additional scope items were 
identified during the definition phase activities and the RFP fixed price proposals were not received until after the finalization 
of the 20 12·20 16 Business Plan. The increased 20 12 cash nows will be managed within the 20 12 OSPG Non·Standard 
envelope, and future years (2013-2016) will be re-programmed in the 20 13-20 15 Business Plan. The 200 1/2008 Chats Falls 
PCAs and 2001 Life Cycle Plan include this work. 

Investment Financial Measures: The Present Value (PV) of the tolal costs related to this projeci is (S2S.2M). 

2. SIGNATURES 

Submitted by: 

05PG I'lant Croup Mal/ager 

Finance Approval: 

Donn Hanbidge 
SJ'P & Chief Financial Officer 

Line Approval Per OAR: 

'@ Z~/tl.. 
Dilc Tom Mitchell Date 

President & Chief Execllli~'e Officer 
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o Rcv. OO 
I'rojf"ct Numllrr: 

Cl-lAFOO35 
Facilit )': 

Chats Falls OS 

BUSINESS CASE SUMMARY 

3. BACKGROUND & ISSUES 

Slalio1l DescriRliQn: 

Chats Falls GS is located on the Ottawa River, 56 km northwest of Qtlawa. The station was built in 1931 and has 8 units 
with an insta lled capacity of 192 MW. The plant is owned jointly by Ontario Power Generation and Hydro Quebec. Energy 
production from the facility is shared equally by both enlilies and investments are reimbursed by Hydro Quebec on a project­
by-project basis as per the OPG/Hydro Quebec Operating Services Agreement. In 201 1, OrG 's revenue was $24 M based on 
ha lf of the total energy product ion of 562 GWh. Chats Falls is considered a " Middlc-of·the· Pack" asset in OPG 
Hydroelectric portfolio. Planned investment over the next ten years represent approximately $37 M (OPG costs), with the 
major projects including: main dam concrete reslOration, replacement of the Ale station service, restoration of the generator 
rotor field poles, exc itation system replacement and multiple repairs on the powerhouse building, etc. The NPV for the OPG 
owned half of the station, including the costs of the preferred alternative, is $263M. This project secures the ongoing 
profitability of the station to OPG and l.Jydro-Qucbec. 

Backgr ound alld /s.fUe.~ (Refer 10 Ap{Jendix A fOr site Im1oul) : 

The dam is divided into thirteen sections (also called divisions) for construction and identification purposes (see site layout in 
Appendix A). It was constru<:ted in 1930-193 1 using nat ural sand and coarse crushed rock aggregate and is 5.24km long and 
spans across the Ontario-Quebec border by approximately 2.5km onto the Quebec side. The main dam incl udes four 
sluiceways and more than 4.5km of concrete gravity sections. The four sluiceway structures (Victoria Island, Ragged Chute, 
Wolverine Chute and Merrill Island) total 74 stop log sluices, with 42 in Quebec and 32 in Ontario, and a sluiceway thai has 
four automated gates. 

The structures are currently experienci ng significant deteriorat ion leading to operational problems and potential structural , 
stability, and personnel safety issues. Structural and weathering-related deterioration of the dams and sl uiceways has been 
observed and monitored since the 1940's. External engi neering services were retained by Ontario Power Generation to 
review available information, carry out assessment inspections and prepare a complete scope and technical specification. A 
previous assessment also identified the presence of Alkali -Aggregate React ivity (AAR) which has contributed to the concrete 
deterioration . A definition phase was completed with the objective to ensure that maximum li fe span would be attained whi le 
minimizing the in vest ment costs for both OPG & Hydro Quebec and extend the service life of the dam for an addit ional 40 
years. 

The powerhouse as well as the sluice gate adjacent to it is not included in the work, with the exception of the replacement of 
the handrails and minor concrete work on the Powerhouse headworks (Division 6). Three of four main sl uice gates were 
recently replaced with the final gate to be completed in 20 12. 

Thi s project will restore the dam structures and associated equipment to address exist ing deterioration, operational problems, 
and emerging dam and personnel sa fety concerns. The project will be completed over a 5 year period to accommodate 
Ministry of Natural Resources (MNR) restrictions, and the histori<:al now and spill conditions (ie, minimize production 
losses). 
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ONTARIOPOWER " roj r('t Number: "'arilily: Page: 3 of 12 
CIIAFOO35 Chills Falls as Rev. 00 

GENERATION BUS INESS CASE SUMMARY 
I\ lain Dam Concrett Itehabi lila lion 

Summary of the current major problems 

The main issues are as follows: 

• There is extensive leakage and deterioration in various sections of the main gravity dam wh ich is rated as poor (per dam 

safelY cri teria). Sealing of the joints/cracks and repairs to these sections is needed 10 ensure continued stabi lity of the 
darn. 

• The leakage should be repaired in the ncar future to prevent more extensive deterioration and increased rehabilitation 
COSIS in the future. 

• The sluiceway decks lind dam crest have significant damage including spalled and cracked concrete leading structural 
problems and inadequate hand rail anchoring. Two cracked sluiceway decks and end piers are " tilted" inwards limiting 

the removal and installation of stop log. 

• The handrails are deteriorated and non-compliant with current building codes. 

Further details are provided below. 

Structural and Opcrationallss ues 

I . Gravilyseclions 

The gravity sections at Chats Falls GS have extensive deterioration which has been exacerbated by concrete growth (A lkali­

Aggregate Reactivity). Some sections will require extens ive repairs to maintain the structural integri ty and prevent potential 
problems such as dam fai lure and uncontrolled leakage. 

Divisions #5 and #9 have major stress cracks and arc leaking. The Division #5 leaks along the vertical joint and extends 

a long a horizontal joint and water is leaki ng onto the adjacem roadway, creating significant ice bui ldup and hazardous 
cond itions on the road during winter. Division 119 has diagonal cracks and horizontal joints that arc leaking. Temporary 

sca ling repairs were performed at some sections in 2000, however, these sections are leaking again. 

2. SlOt) log sluiceway slrucl/ireS 

There are four stop log sluiceways at Chats Fa lls OS: Merrill Island, Wolverine Chute, Ragged Chute and Victoria Island. 

The stop log sluiceways at Chats Falls were designed with stee l gains and utilized wooden stop logs, which are removed and 
insta lled in the sluiceway using a mechanical log lifter located on the upper deck of the structure. The stop log sluiceways 

are al so amicted with AAR, and major problems have developed the past several years. 

As such, the 2008 Plant Condit ion Assessment (PCA) recommended concrete restoration of the decks, expansion joints and 

end piers at Merrill and Wol verine sluiceways. The Victoria Island sluiceways are in better condition and require less rcpair. 

Surveys and reviews have also been undertaken over a number of years in response to concerns over inward movement of 

stop log sluiceways end piers due 10 AAR. This inward movement has led to a reduction of the di stance between thc gains of 
the sluiceways and inabil ity to rcmove or install stop logs in the end sluices. The movcment of the gains due to concrete 
growth jammed the wooden logs making these sluices inoperable. 

2.1 Merrill Island & Wolverine Chute Sluiceways 

The Merril l Island & Wolverine chute sluiceways respectivcly consist of 22 and 10 stop log sluiceways. Both structures 
are entirely located in the Province ofOuehec. For both structures, there are signs ofmovcment and horizontal cracking 

on both end piers, and portions of the deck are collaps ing due to the pier movement. Rotat ion of the end piers resulted in 
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closing of the log gains and the SlOp logs arc jammed in position and cannot be removed. The proper gain open ing 
dimensions need to be re-established so thaI new logs can be installed. 

2.2 Victoria Island Sluiceway 

The Victoria Island sluiceway consists of 10 stop log sluiceways. There arc signs of some minor movement on both end 
piers. New stop logs were installed in October 2009. 

Concrete deterioration 

I. Gravity sections 

All gravity sections arc showing signs of concrete eros ion al the waterline as a result of the water and icc action. There is 
also signi ficant concrete deterioration along the venical joints on the upstream face of the dam, and significant surface 
scaling on the crest along both edges where the handrails are anchored. Thi s deterioration results in structural issues with the 
handra il anchorage as we ll as an uneven walking surface. The downstream face has severe ly deteriorated concrete surfaces 
due to leakage through joints, spalling of concrete due to freeze·thaw action and vegetation growth. 

2. Stop log .duices struClllres 

All stop log sluice struc(Ures show signs of concrete erosion at the waterline elevation on the exterior piers, as a result of the 
water and ice action. There is major surface scaling and spalling on the crest of the s luiceway sections, along both edges 
where the handrails are anchored. This deterioration resu lts in structural issues with the handrail anchorage. 

A technical specification was prcpared and includes several types of repair methods that have been specificall y deve loped for 
the different types of problems. This approach will ensure that for each type of deficiency, the mOSI appropriate repairs will 
be perfonned to achieve optimum results and achieve maximum extension of the service life. 

l-landrail issues 
I . Handrails 

The gravity sect ions & stop log slu ices structures arc equipped with dillerent types of handrails that do not meet OHSA 
regulations. Replacement of the handrails and installation new anchors was recommended. The ex isting cast iron upstream 
railing is poorly anchored in many locations, making the railing loose and generally unsafe for site slafT. The railing on the 
Merrill Sluices has been temporarily stabilized . The paint on the railing has been tested posilive fo r lead contamination. The 
assessment from 20 10 clearly stated the need to remediate the situation by replacing al l Skill of handrails with a new design. 

4. ALTERNATIVES & ECONOMIC ANALYSIS 

The Present Value of the total project costs are shown in the table below. Al though the present value of the recommended 
alternative (AIt.3) is $7.4M worse than deferring the project for an add itional 12 years (AIt.2), the dam safety and operat ional 
risks associated with a deferral are considered to be unacceptab le. 

Base Case All 1 All 2 All 3 
(Recommended) 

Remaining costs k$ 0 $49869 $58.984 $39.846 
PV 2012) (kS) 0 {$26,452 $17768 $25216 
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Slalus QIW (IJo 1I0f comillci allY cOl/crete repairs or hum/rail replacemellt). 

• Not Recommended 

Th is option is not recommended because it will not address the deficienc ies outlined in the Background & Issues section. 

The option of leaving the SlOp log sl uiceway end piers and expans ion joints in the ex ist ing state with no concrete restoration 

is not recommended because it does not address the current concerns with structural integrity and operational problems which 
will lead to dam safety problems and possibly plant decommission ing or rebuild. 

Altemntil'e I : Re.\'lore the grtlvity .~ecliolls ollly - Defer stop log l'luices repairl' jil'e yetlrs. 

• Not Recommended 

This alternative consists of complete restoration of all gravity sections, as well as replacement of both upstream and 

downstream handrails. Concrete restoration for the gravity sections includes sea ling and reinforcement of cracks and 

construction joints, sealing of underwater cracks, restorat ion of deck edgcs and upstream dam face, restoration of eroded 

concrete at the waterline, and removal of deteriorated concrete and vegetation on downstream face . The scope of work a lso 
includes the restoration of the bulkhead Division #9 which is currently experiencing severe leakage, concrete deterioration 

and structural integrity issues. 

• This alternative will reduce leakage through the dam as much as practical, and mitigate further concrete 

deterioration . 

• This alternative will allow opa to extend the service life of the water retention structures and avoid major concrete 
restoration work for a minimum of 40 years. 

• This option will address the current problems with old and non-compliant handrails. 

This option does not address current issues and concerns associated the four stop log sluiceways. Stop log sluices structures 

will continue to deteriorate and could eventually resu lt in significant operational problems of removal and installation of the 

stop logs. There is a risk of failure of the stop logs leading to an uncontrolled re leased of water. There are additional risks 
with loss of structura l integrity caused by severe deformations of the stop logs which could result in partial collapse, hav ing a 

significant negative impact on the Health & Safety of the workforce, and unfavorab le consequences to the reputation of both 

ora and Hydro Quebec. Loss of structural integrity cou ld also result in major Dam Safety incident with the uncontro lled 
re lease of water. Th is could result in evelllual plant/dam decommissioning or rebuild . 

... Cost .. approx. $49,869k 

... PV of Costs = (S26,452k) 

Allemlltlve 2: Restore tile stop log sluices ollly - Defer CrQl'ity sect/oils repairs 12 year~·. 

• Not Recommended 

This al ternati ve consists of perform ing complete restoration of a ll four stop log sluiceway structures, as well as replacement 

of both upstream and downstream handrails. Concrete work assoc iated with th is alternative consists of removal and 

reconstruct ion of concrete decks of the first and last s luice ways of both Merrill Island (Division 12) and Wolverine Chute 
(Di vision 10). The p iers will a lso be repaired. 

This alternative also includes resurfacing of concrete decks at all stop log sluiceways, and re-sealing of all expansion joints. 
The existing wooden stop logs will be replaced with pre-fabricated steel stop logs and rai ls for the log lifters will be 
reinstalled and re-aligned. 



Filed: 2013-09-27 

EB-2013-0321 

Ex. F1-3-3 

Attachment 1, Tab 1 

ONTARIO Project Number: 
CIIAFOO3S 

.' arility: 
Chats Falls GS 

P.age: 6 of 12 
Rev. 00 

G BUSINESS CASE SUMMARY 
Main Dam Concrete Rehabilitat ion 

• 
• 

This alternative will ensure that operational risks associated with deformed concrete structures are mitigated; 

This al ternative will allow extens ion orthc service life or the sluiceways for 40 years. 

While this alternative will aid OPG in protecting its asselS and reduces some risks, this option will not address current issues 

and concerns assoc iated with deteriorated gravity sections. The gravity sections will continue 10 deteriorate, add ilional 
structural issues wi ll develop, and fulu re project costs will esca late due to continued deterioration. Proceeding wilh Ihis 
ahemati ... e could a lso have severe implications for the long term stabi lity of the dam due to increased leakage, and erosion, 

wh ich could lead to eventual plant/dam decommissioning or rebui ld. 

-+ Cost = approx. SS8,984k 
-+ PV ofCosts = (S17,768k) 

Altematil'e 3: Restore tile grtll'ily l'ectiollS alld all fOIl' Slop log sluices slmetllres withomlltly deferrals. 

• Recommended 

This al ternat ive cons ists of the complete rehabilitat ion of all gravity sections including all four stop log sluiceways, as well as 

replacement of upstream and downstream handrails. Thi s alternative includes the work scope of both alternati ve # I (restore 
the gravity sections) and al ternative #2 (restore the stop log sluiceway structures). 

• 
• 
• 
• 

This alternat ive will miti gate the operational risks associated with deformed concrete structures and sluiceways. 
This allernative wi ll allow a 40 year extension of the service life of the main grav ity dam and sluiceways. 

This option wi ll reduce leakage and mitigate further concrete deteriorat ion . 

This option will address the eurrent deficiencies with old and non-compliant handrails. 

This option will provide the best financial solution wh ile minimizing risks to the structures, personnel and the public. It will 

also allow the project to be comp leted within the planned five years of work. 

-+ Cost '" approx. $39,846k 

-+ PV of Costs - ($25,2 16k) 

Other a lternatives considered but rejected 

Allematiw! If: Dele, execlltioll of tile ellti,e project till 201 7. 

• Not Reeommended 

This alternative postpones the execution of the work by fi ve years. Th is option is tcchnically unacceptable due to the 

significant dam safety risks of failure of the dam or sluiccway structures and loss of now control capability of some 
sluiceways. This would a lso negati vely impact OPG & Hydro Quebec' s public reputations. This option would not properly 

mitigate current deficienc ies with non-compliant handrails. Finally this option wou ld cause accelerated deterioration to the 

concrete structures result ing in significant increases in fu ture repair COSIS estimated al 20% the five year period. 

Altematil'e 5: Restoratioll of Ille gravity se("liOlU", all fOIl( .flOp log s/Ilices structures p/M upplyillg sea/alii to the 
COl/crete s(tllctllres. 

• Not Recommended 

Th is alternative includes the same scope of work as Alternative t/3 but with the addition of a special concrete penelrating 

sea lant on the structures (approx imate cost of$ 1 M). The darn was constructed in the 1930's without added air entrainment, a 
technology thai was not avai lable at the time of conslruction. Appl ication of concrete sealant fIl ay beller protect the surfaces 
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from mo isture ingress and slow down the amount of water infi lt rat ing the concrete preventing further surface deterioration, 

Appl ication of such a sea lant may extend the service life for an estimated five yeats by minimizing water infiltration in the 

concrete and reducing the impact of freeze-thaw cycles as well as reducing future vegetation growth. However, this is an 

assumption which cannot be confirmed by the project 's engineering support, nor will the contractor guarantee the service life 
extension. Although this option was found to be technically acceptable, there is no financial benefit 10 proceed with this as 
the Net Present Va lue is worse than Alternative #3. 

5. TH E PROPOSAL 

Restoration of the stop log s luices, head works and main dam gravity sections at Chats Fa lls Generating Station as per 
Alternative #3 will include : 

• Complete rehabilitation of all gravity sections (including scaling and reinforcement of cracks and constructi on joints, 

sealing of underwater cracks, restoration of deck edges and upstream face, restoration of concrete at waterline erosion, 
removal of deteriorated concrete and vegetation on downstream face). 

• Complete restoration of all four stop log sluiceway structures (including removal and reconstruction of concrete decks of 
the first and last s luice ways and reconstruction of the piers and replacement of all exterior sluices. 

• Resurfacing of concrete deck s on a ll stop log slu ices structures. 

• Re-sealing of a ll expansion joints. 

• Reinstallation & re-alignment of the log lifter rails. 
• Recoating of the stee l beams currently installed in the log chute (Division 8) to help minimize corrosion and extend their 

service life. 

• Replacement of both upstream and downstream deteriorated and non-compliant handrai ls. 

This project will restore the dam structures and associatcd equipment to address existing deterioration, operational problems, 

and emerging dam and personnel safety concerns and extend the service life of the dam and sluiceways for about 40 years. It 
also addresses the safety hazards associated with o ld and non-compliant handrai ls. The project wi ll also minimizc any 

negative impacts to O PG's public reputation associated with the failure of the dam or s lu iceway. 

The project wi ll be comp leted over 5 years. Due to MNR restrictions, the in-water work cannot commence before Ju ly 15th 

and cannot be extended beyond Oct. 15th each year. oro provided the contractors the historical flow and spi ll conditions 

during the RFP process, and based on these conditions and the restrict ions regarding in-water work the execution needs to 
take place over a fi ve year period. Hydro Quebec were consu lted regarding the cost/schedule and agree with the project 

execution plan. 

6. PRO.JECT SCHEDULE 

Q 1 20 12: Project Release 

Q22012: Issue Purchase Order 
June 20 12: Construction work at site commencement 

June to Nov. 20 12: 
• Sealing of underwater cracks (includes reinforcement where required) on Division 13. 
• Concrete repairs (in water work) on Divi sions 13 & 14 . 
• Concrete repairs (not in water work) on Divi sions 13 & 14. 
• Handrail replacement, utilities & cables trays work on Divisions 13 & 14. 
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May to Nov. 2013: 
• Sealing of underwater cracks (includes reinforcement where required) on Division 9. 
• Repairs on Division 12 (coffer dam, anchors, gains, deck repairs including overlay, rail replacement, etc.), 
• Concrete repairs (in water work) on Division 9 . 
• Installation of slrcss crack anchors and epoxy injection on Division 9. 
• Concrete repairs (not in water work) on Di vision 9. 
• Handrail re placement, utilities & cablcs trays work on Di visions 9 & 10 (stage with other repairs as required). 

May to Nov. 20 14: 
• Sealing of underwater cracks (includes reinforcement where required) on Division 11. 
• Repairs on Division 10 (colTer dam, anchors, gains, deck repairs including overlay, rail replacement, etc.). 
• Concrete repairs (in water work) on Divisions 10 & 11 . 
• Concrete repairs (not in water work) on Divis ions 6, 7, 8, 10 & 11 . 
• Hand rail replacement, ut ili ties & cables trays work on Div 6,7,8, 10, 11. 

May to Nov. 201 5: 
• Sealing of underwater cracks on Divisions 3 & 5. 
• Concrete repairs (in water work) on Divisions 3 & 5. 
I Concrete repairs (not in water work) on Di visions 3 & 5. 
• Handrail replacement, utilit ies & cables trays work on Di visions 3, 4 & 5 (stage with other repairs as required). 

May to Nov. 20 16: 
I Sealing of underwater cracks on Division 1. 
• Concrete repairs (in water work) on Divisions 1 & 2. 
• Repairs on Division 2 (coffer dam, anchors, gains, deck repairs inc lud ing overlay, rail replacement, etc.). 
• Concrete repairs (not in water work) on Divisions I & 2. 
• Handra il replacement, utili ties & cables trays work on Divisions I & 2 (stage with other repairs as required). 

December 2016: Project execution complete. 

June201 7: Project Closure Report (peR). 

7. QUALITATIVE FACTORS 

• Mitigate the risks of an uncontrolled re lease of water at the sluiceways with jammed stop logs. 

• Improved reliabili ty of the stop log sluices structures and gravity (bulkhead) sections, continued availability of the 
assets wi ll be maintained and protected; 

• Service life extension of the structures: 

• Minimization of the damage caused by freeze-thaw action, waterl ine erosion, leakage, etc; 

• Work assignment has been designated in accordance with PWU!BTU Chestnut Park Accord process; 

• This work will m itigate the emerging Dam Safety concerns with the gravity sections and stop log sl uiceway structures; 

• This work will eliminate any safety concems with the handrails. 

8. POST IMPLEMENT AnON REVIEW (PIR) 

For each year of programmed work: 
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Initial Risk Residual 

Risk DeSCription Impacts 
(before MItigating ActIVIties 

Rlsk(ahor 
mitigation) mll'gatlon) 

IH,M.l) (H ,M,l) 

• Project is not completed • Would delay II'Ie execution M • Fixed schedule contract. L 
within the agreed 5 year phase. • OPG provided stallon historical flows & times of 
window. • Would incur extra costs to sluicegate operation. Contractor developed the 

the conlractorlOPG. fIVe year schedule as per the historical operation 
of the facilitv. 

• OPG requires full • Nltgative impact on the H · Contractor to be aware of possibility that OPG L 
access 10 work site, schedule and delay of the may require access to site and will plan 
stopping contractor completion dales; accordingly; 
work. • Escalated execution costs. • OPG will work closely with contractor to minimize 

impact on work execution from unnecessary site 
access. 

• Contractor initiates and • Fines from the Ontario L • An execution schedule provided by contractor L 
continue in-water wort.;; MNR. will be approved by OPG prior to being used by 
outside the MNR contractor. 
allowed period • No in-water work to be execuled prior to July 15'· 

of each year. 

Resources 
• Union strike or other • Negative impact on the L • CPA Collective agreements recently raliflE!d L 

work stoppage schedule and delay of the provide up to 3 years withoullabor concerns. 
complelion dates; 

• Escalated execut ion costs. 

Environmental 
• Construction or • Possibility of fines from the M • Proposals will include complete plan to minimize L 

demolition materials Quebec MNR as well as or eliminate as much feasible potential spills and 
enter the Ottawa River from the Ontario MNR; releases of materials into the environment; 
or are disposed of on • Possible damage to the • OPG prepared a complete environmental 
film lands. ecosystems and natural specification to accompany the work: 

resources. • Site manager will monitor to ensure 
confofTTlance with the environmental 
specification. 

• Sensitive species are • Partial or lolal loss of local L • Proponent's proposals will include complete plan L 
disturbed or negatively population of sensitive to minimize any negative impacts on sensitive 
impacted. species, with potential species. 

regulatory and stakeholder • Certain wildlife habitats may be relocated for the 
conseQuences. duralion of the work to minimize any impacts. 
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Final Security Classification of the BCS:  Internal Use Only 

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

Executive Summary and Recommendations 

Project #: SABP0053 
SABP0056 

Title: PG3 Overhaul 
PG3 New Runner Blades 

Phase: Execution Release: Full 

Facility: SAB PGS (NF282) Records File: 08707.021 

Class: Capital and OMA Investment Type: Sustaining 

Project Overview 

We recommend the release of $9,043 k ($ base costs plus $ contingency). 

Sir Adam Beck (SAB) Pump Generating Station (PGS) is a six unit reversible pump-turbine plant capable of pumping 
water from the outlet of the tunnels and canal of the SAB complex, into a storage reservoir, and generating from that 
reservoir by discharging the stored water back into the SAB Complex head pond. 

The primary driver for this project is to mitigate the environmental risk of a potential oil spill from a runner seal failure 
or oil leakage from the coupling flange between the runner and shaft. Other key drivers are to address reliability 
issues with major components and the risk of poor runner blade condition. Based on the PG6 overhaul experience, 
complete overhaul of the unit including replacement of the runner blades is required to reduce the oil leak risk and 
ensure reliable unit operation for 15 years. 

The required funding for this project is broken down as follows: 

k$ 2013 2014 2015 Total 

OM&A - SABP0053 Overhaul 1,995 4,347  6,342 

Capital - SABP0056 New Runner Blades 424 1,646 631 2,701 

Total Project Cost 2,419 5,993 631 9,043 

BP13-15 OM&A - SABP0036 (Program) 1,200 4,050 4,500 9,750 

BP13-15 Capital 0 0 0 0 

Variance - OM&A 795 297 (4,500) (3,408) 

Variance - Capital 424 1,646 631 2,701 

The unit will be overhauled from September 2013 to July 2014. 

The NPG 2013-15 Business Plan BURSA identified PGS unit reliability (forced outage due to oil leakage or generator 
rotor spider arm cracking) as one of five key business risks for the plant group. The mitigation plan for this risk is to 
perform the planned overhauls as per the approved work program to address oil leakage issues, and to continue with 
the established NDE and repair program of the generator rotor. 

A spare set of runner blades was purchased in July 2012 as a Capital Spare under project SABP0040 to mitigate the 
risk of runner blades not being acceptable for use on a unit during the PGS overhaul program. Due to the long lead 
time to manufacture a set of runner blades (~18 months), the capital spare set will be used on PG3 during this 
overhaul and the new blades purchased under this project will be put back into inventory as the Capital Spare to 
protect the remainder of the overhaul program. 

Execution of this work will address oil leakage issues, reliability issues with other components, and poor runner blade 
condition on PG3 and help to refine the scope of work and associated costs for the rest of the units. 
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• _"""_ •• ,m""" " ".-. ~""W" 

2015 2016 2017 2018 Futuro Total k$ 
",,~~'.,,'-~' -," ,-~'- .. _' ............. ,/,,,'- -"',-,,- ~,-,-, "-""- ,+--"- -"," "-,-.. ,,., 

Currently Released -" "'"" -, , - r-- "'- .w._.······._ -""--
Requested Now . 2,419 5"993 631 r t 9,043 _d- '""-,,~ "",,~ " ' 

, 

Future Required '" , , 

, Tolal Project Cost 2,419 5,,993 631 9,043 

Ongoing Costs ",,' . 0 0 0 0 

(lrand'total 2.419 5,993 631 9,04;3 
Estimate Class: Class 3 Estimate at Completion: 9,043 

NPV: $ k OAR Approval Amount: 9,043 

Additlonallnforrnation on Project Cash Flows (optional I: 

The 2013 budget includes funding of $l,200k OM&A for the PGS overllaul program, Changes will be managad within 
the Planl Group budget envelope 

Approvals 

I ,,I:l19Il"Wre '" I ",' " CO!'lmeo:t&" I ,c, Date 

---,,----" ----:OO:p::-:G=-" T=M"'P:OOO.j:"RoO:l (Micro';;'tt® 2007) 
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Business Case Summary 

Part A:  Business Need 

Business Need: 

The primary driver for this project is to mitigate the environmental risk of a potential oil spill from a runner seal 
(trunnion seal) failure or oil leakage from the coupling flange between the runner and shaft. Other key drivers are to 
address reliability issues with major components and the risk of poor runner blade condition. 

The following sketch is a section through the runner hub showing key runner components and leak locations. Refer 
to Appendix E for a full drawing of a PGS unit and the location of the runner assembly in relation to the entire unit. 

   

Additional benefits to be gained from this project are: 

- ensure reliable unit operation for 15 years 

- opportunity to improve thrust bearing performance 

- opportunity to improve the shaft seal on PG3 

PG3 was selected as the first unit to be overhauled for the following reasons: 

- long time since last overhaul (~15 years at 2013) 

- worst internal oil leakage based on governor pump recycle time 

- worst blade cavitation damage and blade profile 

- still has the original 1957 design vulcanized trunnion seals 

In accordance with the OPG standard investment management program, the Life Cycle Plan for the PGS is under 
development. Early assessment of the LCP indicates that it is favorable to invest in the overhaul on PG3. This does 
not commit OPG to investment in the remaining units until the LCP is approved. 

SAB PGS is a six unit reversible pump-turbine plant capable of pumping water from the outlet of the tunnels and 
canal of the SAB complex, into a storage reservoir, and generating (174 MW capacity) from that reservoir by 
discharging the stored water back into the SAB Complex head pond. The station produces an average of 120 
GWh/year. Also, there are a number of unique benefits that result from PGS operation which include: 

1. Ability to pump water into storage at times of low demand, so that it can be later released for generation at 
times of high demand (peaking capability). 

2. Level control for SAB1 and SAB2 head pond which allows the level to be adjusted for better unit efficiency. 

3. Additional water that can be used for peaking at SAB1 and SAB2 - each PGS unit contributes up to 4,500 cfs 
to the SAB head pond when operating at maximum efficiency. 

Oil leak locations

Trunnion seal

Servomotor 

sealing surface
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This unique operational profile results in more stops and starts than a conventional generating station as the units 
switch between pump and generation modes. In addition, units at the PGS are required to change blade pitch (often 
several times per minute) in response to the cross-over level controller, which contributes significantly to increased 
component wear. Because of the unique nature and operating characteristics of the PGS, the expected runner 
overhaul period is more frequent than conventional hydro units.   

The original equipment manufacturer of the PGS vertical Deriaz runners was the English Electric Co. whose assets 
were purchased by Alstom. Alstom is now the only company which has access to the OEM construction drawings, 
specifications and procedures. 

In 2008, PG6 was removed from service (only 9 years from its previous overhaul) due to oil seepage through the 
coupling flange between the runner and shaft. Attempts made to repair the leak without dismantling the unit were not 
successful. A complete overhaul of the unit was required to correct the deficiencies, which necessitated shipping the 
runner to the OEM. Key observations were made on the physical condition of a number of critical runner components 
during the PG6 overhaul and recommendations were made by Alstom, under the guidance of OPG's Technical 
Engineer. 

There is the potential during the unit overhauls to find that the runner blades are not acceptable for use, either due to 
damage (cavitation, corrosion, cracking) or excessive deviation in blade profile. If the existing blades cannot be used, 
the unit would be forced out for 18+ months while a new set of blades are manufactured. To mitigate this risk, a set 
of blades was purchased for $2.8M as a Capital Spare under project SABP0040. 

The current condition of the PG3 runner blades is not fully known. However, based on anecdotal history of blade 
damage, blade profile, and operational issues, the Engineering judgement is that the blades will not be acceptable 
for use. Therefore, the project is planning to replace the PG3 runner blades with the Capital Spare blades during the 
overhaul, and the new set of blades purchased under this project will be put back into inventory as the Capital Spare 
to protect the remainder of the overhaul program. 

A Periodic Facility Condition Assessment (PFCA) for the PGS was completed in November 2010. Recommendations 
from the PFCA are being incorporated into the scope of work for this project and include: 

1. Turbine - Inspect and correct all fits between the blade assembly and the servomotor assembly (PG6 scope). 

2. Generator - Continue current program of NDT to monitor for cracks in the rotor and install telltales to monitor 
tightness of rims and effectiveness of the rim shrinks. Stator winding dog bones should be lashed. 

The NPG 2013-15 Business Plan BURSA identified PGS unit reliability (forced outage due to oil leakage or generator 
rotor spider arm cracking) as one of five key business risks for the plant group. The mitigation plan for this risk is to 
perform the planned overhauls as per the approved business plan to address oil leakage issues, and to continue with 
the established NDE and repair program of the generator rotor. 

The procurement strategy for the PG1-5 runner assemblies is to sole source the overhauls to Alstom with a scope of 
work similar to that performed for PG6. Included with the sole source justification is the supply and installation of new 
blades on each unit if required. The contract with Alstom will be structured to perform the overhaul on PG3, with 
options for overhaul of each of the remaining units.

The Trades Work Assignment for the remaining project work was completed January 22, 2013. Disassembly, repairs 
to mechanical/electrical equipment and systems, installation of a PTFE thrust bearing, assembly, alignment, and 
commissioning was assigned to the PWU. The NPG Production department has committed to fully resourcing this 
work with PWU staff. 

The BTU was assigned the installation of a new Fugesco seal, replacement of bearing cooling water piping, and 
installation of ultrasonic flow meters, an oil mist eliminator, and a kidney loop filtration system. The procurement 
strategy for the BTU assigned work is to competitively bid the work to general contractors approved by OPG. The 
contract will be structured to perform the work for PG3, with options for each of the remaining units. 

A Project Definition Rating Index (PDRI) assessment was completed Mar.19, 2013. The result was a normalized 
PDRI score of 328 (out of 1000) which was desirable at this stage in the project life cycle. The team scored well on 
the basis of project decision but identified the basis of design as requiring additional definition. Finalization of the 
Tech Spec for the design and supply of the PTFE bearing, kidney loop filters, and oil mist removal system will 
address many of the less defined items. 
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Part B:  Preferred Alternative 

Description of Preferred Alternative:  Rehabilitate PG3 

Rehabilitate the existing PG3 runner, including repairing the servomotor, modify and/or replace seals and sealing 
surfaces, and other minor runner repairs as required. Install new runner blades. Complete other work on the unit that 
is consistent with a major overhaul and work consistent with the PFCA results. 

The existing servomotor is not at end of life, is in acceptable condition, and can continue to be maintained. 

The current condition of the existing runner blades is not fully known. However, based on anecdotal history of blade 
damage, blade profile, and operational issues, the Engineering judgement is that the blades will not be acceptable 
for use. Therefore, they will be replaced with new runner blades during the overhaul. If the blades are not replaced, 
the unit would require another long duration outage in approximately 7 years to fully disassemble the unit, inspect the 
runner blades, and re-assemble. 

The existing generator rotor spider arms are not at end of life, are in acceptable condition, and can continue to be 
maintained. 

The unit will be overhauled from September 2013 to July 2014. 

This alternative will address the potential oil leak issue that currently exists on PG3, provide reliable unit operation for 
15 years, and has the lowest estimated project cost. 

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

Contract with Alstom finalized 

RFP process for general Contractor complete 

PG3 taken out of service 

Overhaul work complete 

P.O. issued to Alstom 

P.O. issued to Contractor 

Outage start 

PG3 RTS 

May 24, 2013 

Aug. 30, 2013 

Sept. 17, 2013 

July 15, 2014 

 
  

Filed: 2013-09-27 

EB-2013-0321 

Ex. F1-3-3 

Tab 2



 

Records File Information:  

See Guidance Section OPG-FORM-0076-R003* 

Type 3 Business Case 
Summary 

  

 

OPG-TMP-0004-R003 (Microsoft® 2007) 
Page 6 of 9 

 

Part C:  Other Alternatives 

Base Case: Status Quo – No Project 

Continue to execute the existing LEM program for unit maintenance which does not include any unit disassembly. 
Maintenance costs will increase each year as the unit continues to wear. 

This alternative is not acceptable as it does not address the runner seal issues and may lead to oil leakage or 
reduced pump/generator availability. 
 

Alternative 2: Rehabilitate PG3 including Replacement of Major Components 

Rehabilitate the existing PG3 runner by replacing the aging servomotor, replacing runner blades, and replacing/ 
modifying seals, sealing components and related surfaces. Replace the generator rotor spider. Complete other work 
on the unit that is consistent with a major overhaul and work consistent with the PFCA results. 

The existing servomotor is not at end of life, is in acceptable condition, and can continue to be maintained. A like-for 
like replacement would provide no additional benefit. 

The existing generator rotor spider arms are not at end of life, are in acceptable condition, and can continue to be 
maintained. Replacement with a new design that doesn’t have the cracking issues would reduce maintenance but 
the high cost cannot be justified. 

This alternative will address the potential oil leak issues that currently exist on PG3 and will provide a more efficient 
unit. However, the incremental efficiency benefit to be gained does not justify the higher project cost. 
 

Alternative 3: Replace Existing PG3 Runner, Overhaul Generator 

Complete runner, including servomotors and blades, would be replaced with a modern high efficiency unit. The 
efficiency increases gained would allow longer PG3 operation with existing generator and reservoir configuration. 

This alternative requires a complete redesign of the PGS units and would take an estimated 2 years to redesign and 
another 1 to 2 years to install on the first unit. This will continue to leave the PGS at a high risk of a potential oil spill 
or oil leakage for at least 3-4 additional years. 

Some design issues to consider are: 

- shaft and rotor may be inadequate to handle higher stresses due to increased loading 

- stator may not be able to handle the increased power from the unit 

- major modifications may be required to install wicket gates 

The estimated cost for this alternative is $15-20M per unit. This alternative is not recommended due to the high 
project cost. 

Alternative 4: 
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Part D:  Project Cash Flows 

k$ LTD 2013 2014 2015 2016 2017 2018 Future Total 

Currently Released                                                       

Requested Now - 2,419 5,993 631                         9,043 

Future Required -                                                 

Total Project Cost       2,419 5,993 631                         9,043 

Ongoing Costs - 0 0 0                         0 

Grand Total       2,419 5,993 631                         9,043 

Estimate 
Class: 

Class 3 
Estimate at 
Completion: 

9,043 
OAR Approval 
Amount: 

9,043 

Additional Information on Project Cash Flows (optional): 

The 2013 budget includes funding of $1,200k OM&A for the PGS overhaul program. Changes will be managed within 
the Plant Group budget envelope. 

 
 

Part E:  Financial Evaluation 

k$ 
Rehabilitate 

PG3 
Status Quo 

Rehabilitate 
PG3 incl. 

Replace Major 
Components 

Replace PG3 
Runner, O/H 
Generator 

      

Project Cost 9,043 N/A 14,000 20,000       

NPV (after tax)                               

Other                               

Summary of Financial Model Key Assumptions (see Guidance on this Type 3 BCS Form): 

A Financial Evaluation was not completed for this project since this is sustaining work that was similarly performed 
on PG6. 

Note that a Financial Evaluation of the PGS was performed as part of the PGS Reservoir Refurbishment project 
which is being managed by Hydro Development Engineering. In the Definition Phase BCS, the economic 
assessment showed that there is approximately a $470M net present value to the Ontario electricity system based 
on evaluation of capacity value and the peaking energy value of the ongoing operation of PGS compared to 
shutdown of the facility. This economic analysis was over a 50 year period and included overhauls of PG1-5. 

Changes in the key assumptions since the Definition BCS was released in Sept 2011 are shown in the following 
table: 

$M Def BCS 2013 Forecast Variance 

Estimated cost of reservoir refurb project 255 100 (155) 

Overhauls (5 units) 25 29.5 4.5 

Runner blade replacement (6 units) 15 16.8 1.8 

Totals 285 146.3 (138.7) 

Based on these changes, the economic assessment in the PGS Reservoir Refurbishment project Definition BCS is 
still valid. 
 

 
 

Part F:  Qualitative Factors 

Ensure availability of PG3 to preserve the ability to time shift water from off-peak to peak periods. 
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Part G:  Risk Assessment 

Risk Class Description of Risk Risk Management Strategy 
Post-Mitigation  

Probability Impact 

Cost Costs higher than expected 

Allowances have been included in the 
RQE for known unknowns. This will 
be relinquished as necessary during 
the project. Contingency ( ) 
included. 

Low Low 

Scope Discovery work 

The scope was prepared based on 
PG6 work scope in 2008 and PFCA 
recommendations. Allowances have 
been made for repairs based on 
findings. 

Medium Low 

Schedule 
Delays to project schedule if PWU 
crews pulled off project work. 

Commitment from Production to 
provide adequate resources. 

Low Medium 

Resources 
Maintenance crews pulled off project 
work to perform other priority work 

Commitment from Production to 
provide adequate resources. A proper 
resource plan needs to be developed. 
An overhaul crew will be formed. 

Low Medium 

Quality/ 
Performance 

Poor quality of work 
An ITP will be developed for testing, 
start-up, and commissioning. 

Low Low 

Technical 
Improvements to turbine shaft seal and 
coupling bolt/stud seals don’t work 

Changes to match PG6 modifications. 
Alstom to pressure test servomotor 
and assembled runner hub to 
guarantee against leaks for a period 
of 10 years 

Low Medium 

Cost 
OM&A costs higher due to repairing 
instead of replacing runner blades 

Accept increased OM&A costs. 

New PG3 set of blades becomes a 
spare for the rest of the program. 

Low Low 

Schedule 
Overhaul work during winter months, 
delays due to poor weather when 
hatch covers are open (craning) 

There is sufficient time and flexibility 
in the schedule to manage these 
delays. 

Low Low 

Technical 
New design of thrust bearing (using 
PTFE) does not work or fails 

PES prepare tech spec and provide 
technical assistance during install and 
commissioning. 

If it fails, replace with existing design 
and don’t use on other units. 

Medium Low 

Technical 
Alternate design of trunnion seal by 
Alstom 

If a new seal cannot be designed, all 
seals will be replaced with the design 
used on PG6. 

If a new design can be provided, it is 
to be guaranteed for 10 years. OPG 
will have to decide if this is a risk we 
want to accept. 

Medium Medium 

Environment Oil spills during the overhaul Use NPG approved instructions. Low Low 

Additional Risk Analysis: 
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Part H:  Post Implementation Review (PIR) Plan 

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

Simplified July 15, 2014 December 30, 2015 

Measurable 
Parameter 

Current Baseline Target Result 
How will it be 
measured? 

Who will measure 
it? (person/group) 

Runner assembly oil 
leakage 

< 300 mL/day 0 mL/day 
Pressure test at 
Alstom facility 

NPG & PES Tech 
Support Engineers 

Unit internal oil 
leakage 

49 gal/min < 25 gal/min 
Readings per PGS 
Leakage Assess 

NPG Tech Support 
Engineer 

Correct fabrication of 
set of runner blades 
and transfer to Cap. 
Spare asset class 

N/A 
As per drawings and 
tech specifications 

Inspections as per 
QA/QC programs 

PES Tech Support, 
Asset Engineer 

 
 
 

Part I:  Definitions and Acronyms 

ITP - Inspection & Test Plan 

LCP - Life Cycle Plan 

LEM - Leading Edge Maintenance 

NDE - Non-Destructive Examination 

NDT - Non-Destructive Test 

NPG - Niagara Plant Group 

PES - Plant Engineering Services 

PFCA - Periodic Facility Condition Assessment 

PGS - Pump Generating Station 

PTFE - Polytetrafluoroethylene - a synthetic fluoropolymer of tetrafluoroethylene that finds numerous applications. 
The best known brand name of PTFE is Teflon. 

RQE - Release Quality Estimate 

SAB - Sir Adam Beck 
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Appendix A:  Summary of Estimate 

Project Number: 
SABP0053 
SABP0056 

Facility: SAB PGS (NF282) 

Project Title: P-G3 Overhaul / New Runner Blades 

Estimated Cost in k$ 

 LTD 2013 2014 2015 2016 2017 2018 Future Total % 

OPG Project 
Management 

 68 97      165 1.8 

OPG 
Engineering 

 16 16      32 0.35 

Permanent 
Materials 

Design and 
Construction 

 330 670      1,000 11.1 

Consultants           

Other Contracts 
/ Costs 

Interest  5 20 7     32 0.35 

Subtotal 

Contingency 

Total  2,419 5,993 631     9,043 1.0 

Removal Costs 
Included 

          

Note: All estimates shown in the table are for the combined OM&A and Capital portions. For breakdowns of 

OM&A and Capital estimates, refer to the individual RQE’s. 

 

Notes 

Project Start Date 2013-09-17 
Project Completion 
or In-Service Date 

2014-07-15 

Interest Rate 5% Escalation Rate 0% 

Definition Cost Included $0 k Estimate at Completion $9,043 k 

 

Prepared by: Approved by: 

Greg Young Dan Roorda 

Project Officer 2013-04-30 Section Manager, Projects 2013-04-30 
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Appendix B:  Comparison of Total Project Estimates 

Phase Release 
Date 

(YYYY-MM-DD) 

Total Project Estimate in k$ 

(by year including contingency) Later 
Total 

Project 
Estimate 2012 2013 2014 2015 2016 2017 

           

           

           

           

           

           

           

           

           

           

 

Project Variance Analysis 

Estimated Cost in k$ 

k$ LTD 
Total Project 

Variance Comments 
Last BCS This BCS 

OPG Project 
Management 

  165 n/a 
This is a new project. 

 

All estimates shown in the table are for the 
combined OM&A and Capital portions. For 
breakdowns of the OM&A and Capital 
estimates, refer to the individual RQE’s. 

OPG 
Engineering 

  32 n/a 

Permanent 
Materials 

n/a 

Design and 
Construction 

  1,000 n/a 

Consultants     

Other 
Contracts/Costs 

n/a 

Interest   32 n/a 

Subtotal n/a  

Contingency n/a  

Total   9,043 n/a  

Removal Costs 
Included 
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Appendix C:  Financial Evaluation Assumptions 

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

Project Cost: 

(1) 

(2) 

(3) 

Financial: 

(1) 

(2) 

(3) 

Project Life: 

(1) 

(2) 

(3) 

Energy Production: 

(1) 

(2) 

(3) 

Operating Cost: 

(1) 

(2) 

(3) 

Other: 

(1) 

(2) 

(3) 

Attach further detail as appropriate from the Financial Evaluation spreadsheet. 

 

Refer to SAB PGS Reservoir Refurbishment Definition BCS 

 

Appendix D:  References 

PGS Periodic Facility Condition Assessment (Report No. R-NF282-01557-0003) dated November 2010 

Definition Phase Project Charter for SABP0036 approved December 18, 2012 

Business Plan 2013-2015 

SAB PGS Reservoir Refurbishment Definition BCS (R-NF282-08707.021-0002) approved September 19, 2011 

Release Quality Estimates - OM&A and Capital 

Initial Project Execution Plan 
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ONTARIDPOiiiil 
GENERAn ON 

Niagara Plant Group 

PROJECT CLASSIFICATION: 

PROJECT NUMBER: 
0"'" 
SABPOO53 

RELEASE QUALITY ESTIMATE (RQE) 

Summary Sheet (K$) 

FACILITY: 

PROJECT DESCRIPTION: PGS Unit 3 Rehabilitat ion 

Estimated Cost Summa!:lf ,Kfl 

Project Components TOTAL 
201 3 2014 

EST. 

Removal Costs 

Contingency 

Interest 

Development Spending 

Execution Phase (Summary) 

Project Management 153 .. 97 

Engin.eem~ 32 16 16 

Materials 

External Purchase Services 

PWU Cha.ge. 1,000 330 670 

TOTAL 6,342 1,995 4,347 

~!.!MMARYj Basis 2f I;;lllmill 

~. 11-Apr-13 

Pump Generating Station 

2015 2016 2017 
Future 

% 
Years 

 

2.4% 

0.5% 

15.8% 

1 

~; " , ~rm J runner" i I I I , 1 seals ~nd 
I re pairs as _r~~_I~~d ... ' on the unit that i s 1;0nl'lt, nt Wlih a major oyerhaul and 

I . Thi' .cope will add ress the polentlal 011 leak Issues thai c UrTently ulSI and pro ... lde reliable unit 
to 15 ... e ..... 

e i; ~sed on Informallon complied from the PGS Unit 6 o ... erhaul, project SAB POOJO with aeluall equaling 4,577K and from 
who womed on and were in ... oI ... ed with the PG6 o ... emaul. The new ru nner biaGeI will be pro ... lded 10 the project 

Runner Blades. 
E .... Iue Is mOfll than the POS 6 Reh.bilitation coat du.to Idded ncalallon cost per year, an . lIowance for pa rts procurement .nd 

ConditionlJAssumptlons: 

Allow. ncel have been Included In the contingencies for wo .... processel lh l l hive chillnged s lnc. PGS U 6 was ov.rhauled a nd al so 10 
accommodate a wo rkforce lu mlnQ c urve with the PWU crew. as most are new. 
The I chedule relies on the NPG m.chlnlng facility and All tom providing Ihe required services as I hown o n the proJ. ct schedule. 

Schedule: Stefl Date: Monda~. SepI«nber 16. 2013 

Prqec1 tn.~ Date: Fridlty. ~ I I . 201" 

Back up documents attached: 

OContr ...... ~ 
0 __ 

DO;t..,(~J 0 __ 

/ o S/'oop Se<vce> Estonote DOtIIo« ~) 

P"p".d by' L ~ 
//»','- "//J 

£@O,"dbY' 

CV, (~rl"J tJtr'rk 
Greg YOU r19 ~/ Dale • 00<d. Oale 
Project Engineer/Ollioet' Section MaMiger. Projeclt 
Estimate conforma to AACE · Cfass 3 
OPO Govemance appllc:.ble 10 th. prepl ... llon of this dOC ument ETS.PM.STO.oo6; HY-HD-ST~6; OPG·PROC.QOSO 

SABPOO53 {RQEI· Kls " '1 1' 2013 
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ONTAHIOPGiiiiEiI DIlle: 1S·Apr-13 

GENmATION RELEASE QUALITY ESTIMATE (RQE) e,Iim'te , 

Niagara Plant Group Summary Sheet (K$) 

PROJECT CLASSIFICATION: CAPITAL 
PROJECT NUMBER: SAePOOS6 FACIUTY: SAB PGS (NF282) 

PROJECT DESCRIPTION: PG3 New Runner Blades 

Estimated !<!!§t Summa!J! (KII 

Project Components 
TOTAL 2012 

2013 2014 2015 2016 
Future 

% 
EST. LTD Year. 

Removal Costae 

Contingency 

Interest 32 5 20 7 1.2% 

Development Spending 

Execution Ph.se (Summary) 

Project Management 12 12 0.4% 

Ef"9neeMg 

Materials 

Extemal Purchase SeNices 

PYJU Charges 

TOTAL 2,701 424 1,846 831 1 

§yMMARY: ae!i1 2[ ES111M1! 

Scope: 

SUpply of one set of PGS rtJM8f blades to replace capital spare installed on PG3. 

ConditJonsJA .. umplions: 

This estimate is based on a qoolatlon from Alslom (Rev.2) received Jun.14, 2012. The quotation included options lot up to 6 additional 

sets of blades. 

Contingency of was included for potential price changes. 

Schedule: SIat1 Date: Tuesda)o, July 02. 2013 

Project in-Service Date; Tuesday. Mardi n . 2015 

Back up documents attached: 

[2] CoI'Ilrktor Quote o Labour Estimate o Other (description) 

o Project Schedule 
/ o Shop ServiCes fjtjrnate o Other (desc:~) 

Prepared brL ~ 
/b~. Jr»J ~;~ ~,101E(} 

Greg ,./ v oat. 
Project EogineertOlflC Section Manaoer. Projects 
Estimate conforms to AACE • Class 3 
OPO Governance applicable to the prep.r. tlon of this document ETS·PM·STD-006; HY·HD-STD-06; OPG-PROC·OO!50 

ROE SABP0056 PG3 Runner Blades rO.xlsx 
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OPG CONFIDENTIAL 

  

2013-2015 NUCLEAR BUSINESS PLAN 
 

  

May 16, 2013 

 

  

 
Wayne Robbins, Chief Nuclear Officer 
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Nuclear Business Plan 2013-2015  May 16, 2013 OPG CONFIDENTIAL 2 

Nuclear Strategic Framework 

Note:  Long-term projections are subject to change.               OPG Confidential 
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Nuclear Business Plan 2013-2015  May 16, 2013 OPG CONFIDENTIAL 3 

The 2013-2015 OPG Nuclear Operations Business Plan is the first plan to reflect the Corporate Business 

Transformation (BT) initiative (Phase I).  Its immediate objective is to ensure the safe and successful implementation 

of the 2012-2014 Business Plan, while moving towards the BT end state. Plan highlights include: 

 Sustaining high performance levels in Safety and Human Performance through improvement opportunities and 

continued emphasis on supervisory effectiveness and development programs. 

 Extending the operating life of Pickering units to 247k Equivalent Full Power Hours (EFPH). 

 Slight reduction in generation plan from the previous plan largely due to additional outage and inspection scope 

required to extend Pickering’s operating life to 247k EFPH.  Generation plan includes advancing outage scope 

from Darlington planned outage in 2017 to 2014 (and 2015).  Pickering generation plan optimized through 

selective reduction in feeder replacement outage scope.   

 Improving the reliability of critical equipment at Pickering station, leading to a Forced Loss Rate of 5.5% in 

2015, which represents a step change in performance. 

 Maintaining top quartile performance at Darlington which supported the excellent safety and performance 

evaluation from the World Association of Nuclear Operators. 

 Continue preparations at Darlington for the start of Refurbishment in October 2016 and for the Vacuum Building 

Outage in 2015. 

 Staffing plan reductions, through detailed attrition modeling and changes to the workforce development 

program, and meeting objectives by simplifying and integrating processes. 

 As a result of this plan, OPG Nuclear will support Business Transformation over the planning period, leading to 

a more sustainable cost structure, and continue to deliver on its mission of proudly generating clean, safe, low 

cost electricity through dependable performance.  

 

Nuclear Operations - Executive Summary 
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Nuclear Business Plan 2013-2015  May 16, 2013 OPG CONFIDENTIAL 4 

Nuclear Operations - Planning Assumptions 
Pickering 

 Continued Operations will extend the operating life of Pickering units to 247k EFPH.  Unit 6 will operate to 2019 and Units 

1, 4, 5, 7 and 8 will operate to 2020. 

Darlington 

 Refurbishment begins with Unit 2 in October 2016 and ends in February 2024.  Refurbishment outages are 36 months 

each for Units 2, 1, 3, and 4, with a 16 - 19 month overlap between units.  Darlington continues driving towards top 

industry performance post-refurbishment. 

 There is a Vacuum Building Outage (VBO) in 2015, eliminating the need for a VBO in 2021 during the refurbishment 

window.  The frequency of VBOs and Station Containment Outages will be changed to once every 12 years (CNSC 

approval still required). 

 Work originally planned for the D1711 outage will be advanced to 2014-2015 to minimize 2017 outage duration. 

Nuclear Waste Management 

 Increased production targets of Dry Storage Containers (DSCs) at the Darlington and Pickering Waste Management 

Facilities will be maintained with no additional staff increases.   

 The Low and Intermediate Level Waste Deep Geological Repository (DGR) is delayed by 3 years. 

Nuclear Support 

 Improvements and organizational changes will be made to fully implement Business Transformation Initiatives and 

business efficiencies from the centre-led model over the next 3 years. 

 Project portfolio investments align with end of life and refurbishment assumptions at both sites. 

 CNSC licenses will transition to 10-year terms during 2013-2015 (Darlington and Darlington Waste Management Facility). 

 Workforce development is focused primarily on Operator development to meet Nuclear demands to ensure an adequate 

number of fully qualified operators. 
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Nuclear Cornerstones 

Filed: 2013-09-27 

EB-2013-0321 

Ex. F2-1-1 

Attachment 2 



Nuclear Business Plan 2013-2015  May 16, 2013 OPG CONFIDENTIAL 6 

Nuclear Operations - Issues and Focus Areas 

 Continue improving work protection practices. 

 Enforce accountability and leadership delegation.  (“Say it.  Do it.”) 

 Improve outage preparation and performance execution. 

 Improve chemistry performance of the operating reactors (2013-NFI-03). 

 Corrective Maintenance backlog reduction (2013-NFI-04). 

 Develop strong relationships with the centre-led functions. 

 Continue to reduce Collective Radiation Exposure (2013-NFI-01). 

 Continue to improve Forced Loss Rate (2013-NFI-02). 

 Execute the Reliability Improvement Plan and achieve a step change in performance (5.5% FLR) by 2015. 

 Execute Continued Operations work programs.  Focus on Minor Modification improvements and design legacy 

issues. 

 Renew the station operating license as one site in 2013. 

 Integrate and align with the Refurbishment Project, resulting in approved scope, strategic investments and staffing. 

 Implement mitigation activities to prevent derating from Heat Transport System aging. 

 Increase licensed staff training throughput to maintain target levels for authorized staff. 

 Process and store annual commitment of Dry Storage Containers and Low Level Waste in alignment with station 

generation targets.  Execute waste strategy with a focus on reducing Low and Intermediate Level radioactive waste 

and the environmental footprint. 

 Investigate and, where feasible, execute Used Fuel long-term potential cost reduction initiatives. 

 Maintain Safety and Environment Certifications, and improve Fire Protection Program and Systems. 

 Nuclear Engineering – Implement an effective centre-led Engineering management structure and accountability.   

 Nuclear Services – Provide effective and efficient Radiation Protection Services, Regulatory Affairs, Strategic 

Planning and Benchmarking, Environmental Assessments and Stakeholder Relations through centre-led functions. 

 Operations and Maintenance Support – Enable improved fleet performance through:  leadership, direction setting 

and performance monitoring, process improvement, collaboration, and partnership.  

 Security and Emergency Services – Ensure OPG is prepared for, can respond to, and recover from emergencies. 

Pickering  

Darlington 

Nuclear  

Waste 

Nuclear  

Support 

Fleet 
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Highlights 

 The Generation Plan maintains Nuclear’s  planned 

production level in 2013 from the previous plan. In 

2014 planned production level decreases by 0.1 TWh, 

from the previous plan, due to additional inspection 

and outage work required to extend Pickering’s 

operating life to 247k EFPH.  

 Reliability of critical equipment at Pickering station will 

be improved, resulting in a step change in 

performance by 2015 (i.e., FLR target of 5.5%). 

 Pickering’s Net Generation in TWh reflects additional 

planned outage days for Continued Operations.  The 

impact on 2013 and 2014 is -0.7 TWh in each year.  

 There are two Darlington planned outages in 2013. 

 A significant portion of the planned D1711 outage 

work has been advanced to 2014 and 2015 to 

minimize 2017 outage duration during Darlington 

Refurbishment. 

 

Nuclear Operations - Generation Plan 

2013 2014 2015

Pickering Nuclear

Net Generation in TWh 21.1 21.3 21.9

Planned Outage Days 304 293 288

Forced Loss Rate % 8.1 7.8 5.5

Unit Capability Factor % 79.2 79.9 82.1

Darlington Nuclear

Net Generation in TWh 26.9 28.4 26.1

Planned Outage Days 144 77 188

Forced Loss Rate % 1.5 1.3 1.0

Unit Capability Factor % 88.8 93.5 86.3

OPG Nuclear

Net Generation in TWh 48.0 49.7 48.0

Planned Outage Days 448 370 476

Forced Loss Rate % 4.5 4.1 3.1

Unit Capability Factor % 84.3 87.2 84.3
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Nuclear Operations – 3 Year Performance Targets 
2011 2015 

1TGC/MWh and NFOC/MWh targets exclude OPEB, Pension, and Corporate Asset Service 

Fees to align with industry standards. 

2DER - Design Electrical Rating. 

Declining Benchmark Quartile Performance vs. 2010
Improving Benchmark Quartile Performance vs. 2010

Green  = max NPI points achieved (if  applicable) or best quartile performance
White = 2nd quartile performance
Yellow = 3rd quartile performance

Red = worst quartile performance

 Continue to lead industry in overall conventional 

and nuclear safety performance, with top quartile 

performance f rom both stations.  Plan in place at 

Darlington to address fuel defects.

 Focus on work order readiness, reducing 

backlogs, improving maintenance ef fectiveness, 

and work management to improve reliability of  the 

units.  Execute the approved Nuclear Fleet 

Initiatives.

 Pickering continue to benef it f rom organizational 

ef f iciencies through  Pickering site amalgamation 

and implementation of  value for money initiatives.  

Continue focusing on value for money and outage 

cost reductions at Darlington.  

 Darlington’s 2015 TGC/MWh and NFOC/MWh  

are higher as a result of  the planned VBO/SCO.

 Minimize the number of  event f ree day resets 

through improved use of  event f ree tools, 

oversight,  and dynamic learning activities.

Metric Pickering Darlington

Safety

All Injury Rate (#/200k hours worked) 0.31 0.18

Industrial Safety Accident Rate 

(#/200k hours worked)
0.04 0.09

Collective Radiation Exposure 

(Person-rem per unit)
110.07 71.12

Airborne Tritium Emissions (Curies) 

per Unit
2,565 969

Fuel Reliability Index (microcuries per 

gram)
0.000175 0.001133

Reactor Trip Rate (# per 7,000 hours) 0.60 0.21

Auxiliary Feedwater System 

Unavailability (#)
0.0044 0.0000

Emergency AC Power Unavailability 

(#)
0.0107 0.0067

High Pressure Safety Injection 

Unavailability (#)
0.0001 0.0000

Reliability

WANO NPI (Index) 66.1 92.8

Forced Loss Rate (%) 10.34 1.80

Unit Capability Factor (%) 72.5 89.6

Chemistry Performance Indicator 

(Index)
1.10 1.03

On-line Deficient Maintenance 

Backlog (work orders per unit)
301 266

On-line Corrective Maintenance 

Backlog (work orders per unit)
160 121

Value for Money

Total Generating Cost per MWh ($ 

per Net MWh)
1 65.86 33.05

Non-Fuel Operating Cost per MWh ($ 

per Net MWh)
1 56.54 26.42

Fuel Cost per MWh ($ per Net MWh)
1 4.27 4.24

Capital Cost per MW DER (k$ per 

MW)
1, 2 32.54 18.54

Human Performance

Human Performance Error Rate (# 

per 10k ISAR hours)
0.007 0.006

2011 Actuals (Rolling Average)

Pickering Darlington

0.89 0.89

0.15 0.15

98.71 73.80

1,800 1,000

0.000500 0.000500

0.50 0.50

0.0200 0.0200

0.0250 0.0250

0.0200 0.0200

74.2 96.1

5.50 1.00

82.1 86.3

1.04 1.01

< 197 180

78 25

60.25 42.78

53.34 32.82

5.93 5.28

6.98 34.82

0.004 0.004

2015 Target Guidelines (Annual)
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The vision for Pickering Nuclear is to be “Ready and Reliable by 2015”  to ensure that the station delivers the needed 

power as Darlington units are taken offline for refurbishment.   

The Approved Plan, including planned reliability improvements, is on track and is achieving the results as originally 

predicted.   

This plan reflects a commitment to achieve further improvements relative to staffing, financial and operational targets. 

 Revenues will be increased by improving equipment reliability and reducing the Forced Loss Rate (FLR) to 5.5%   

in  2015. 

 Revenues will be further increased by extending the life of the station to 2020 through the successful completion of 

the Continued Operations work program. 

 Costs will be reduced by improving productivity through implementation of station initiatives such as Days Based 

Maintenance and Work Management Restructuring. 

 Favourable WANO evaluation results will be attained and the operating license will be renewed as one Site for the 

first time in 2013. 

 High safety standards will be achieved by consolidating expertise and successfully qualifying staff, restoring plant 

conditions, and establishing controls on asbestos. 

Key Operating Assumptions 

 Each unit will be operated up to 247k Equivalent Full Power Hours. 

 Unit 6 will operate to 2019.  The remaining five units will operate to 2020. 

 Improved equipment reliability, resulting in reduction in FLR to 5.5% in 2015. 

Pickering - Executive Summary 
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Pickering - Major Focus Areas 

  

  

SAFETY 

 Renew the operating license as one Site in 2013 

 Restore plant condition 

 Execute an effective asbestos abatement program 

 Improve work protection performance 

 Further reduce tritium emissions 

 Minimize collective radiation exposure through 

improved work practices, ALARA mentoring, and 

improved Fuelling Machine filtration 

 Implement Fukushima emergency response readiness 

 

RELIABILITY 

 Execute the Reliability Improvement Plan and achieve 

a step change in performance (5.5% FLR) by 2015 

 Execute the Continued Operations work program 

 Resolve recurring equipment failures, including fuel 

handling systems and turbine governor  

 Drive maintenance backlogs down 

 Focus on Minor Modifications improvements and fix 

design legacy issues 

HUMAN PERFORMANCE 

 Achieve favourable WANO evaluations 

 Enhance authorized staff hiring and through-put to meet 

short and long term demands 

 Implement Corrective Action Plan improvement including 

improving quality of root cause analyses 

 Improve operator fundamentals, reduce operator challenges 

and improve plant status control 

 Improve leadership, accountability, and supervisory 

effectiveness 

 Implement the Maintenance Critical Work Quality Program 

 

VALUE FOR MONEY 

 Shift to Days Based Maintenance 

 Restructure  work management  and improve preparations 

and adherence to process responsibilities 

 Maintain strict controls and accountability on outage scope, 

schedule and cost, including continued operations 

 Improve outage execution 

 Improve parts availability through smart ordering and 

through a strategic spares initiative 
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Pickering - 2013-2015 Equipment Reliability Plan 

Problem Statement 

 Pickering must be “ready and reliable by 2015” in order to deliver needed power as Darlington undergoes 

refurbishment. 

 Pickering Nuclear FLR performance does not meet expectations, in particular Units 1, 4, and 8.  

 Work Order Backlogs (On-line Corrective and Deficient Maintenance) are highest on Units 1, 4, and 8. 

 

Objective 

 Define and execute a plan to achieve an incremental reduction of Pickering Nuclear FLR to 5.5% in 2015 

 

Pickering Nuclear Plan for 5.5% FLR - Summary 

 The plan has three main elements: 

 Human Performance Improvement 

 Targeted backlog reduction 

 Execution of Equipment Reliability Projects 

 

 The priority for the targeted backlog reduction is with Units 1, 4, and 8. 

 Projection is for the additional scoping and completion of up to 250 Work Orders per outage. 

 Investment and costs included in this business plan: 

 Targeted backlog reduction - $11M ($3M for 2013, $6M for 2014, $2M for 2015) 

 P5-8 Fuel Handling Reliability project - $29M 

 Equipment Reliability initiatives -$5M 
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Pickering - Plan for 5.5% FLR 

Knowledge & Training Focus 0 Station EFDRs due to Mtce Quality

0 Functional Failures due to Mtce Quality

No FEPO

Improve Equipment Reliability

FLR = 5.5%ERI = 70%

P1551

P1342 P1341 P1412 P1411

P1481P1361P1351 P1471

Target

ER Projects

Dredging Silting

Low SRST Margins

PdM - SmartSignal Program

Turbine Governor System Upgrades

BUIA & SG Reliability

P5-8 FH Reliability Improvement

Target

2015201420132012
Spring SpringFall FallFall

Backlog Reduction

Target
3 Station EFDRs

Top quartile industry performance

Human Performance

Top quartile 

performance

Improve Outage Execution

Top quartile 

performance

Spring

WO 

per unit CM DM

SD 7.5 124

IOP 33 197

Top quartile 

performance

Top quartile 

performance
Top quartile 

performance

0 late Critical PMs

Return on 

Investment

Outage Duration/

Operator Time

Outage Duration

Backlog 

Reduction

(0.25% FLR)

(0.75% FLR)

(0.5% FLR)

Maintenance 

Resources

Mtce Critical Work Quality Program

RTS Mods Review

IOP backlogs

Late Critical PMs

Top quartile 

performance
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Darlington - Executive Summary 

Darlington’s goal is to be the best performing nuclear plant in the world.  In 2012, our Peer Review confirmed that the 

station is on the right path.  Darlington’s objective for the 2013-2015 plan is to continue its “Journey of Excellence”  

while positioning the station for refurbishment and beyond. 

 

Two key focus areas for continuing improvement are in equipment reliability and leadership development.   

 Equipment reliability will lead to improved station performance. 

 Leadership development will be implemented through improved leadership behaviours. 

This plan will also ensure the station is prepared for the refurbishment outage through integration and alignment. 

 

Key Operating Assumptions 

 Unit 2 refurbishment will commence in October 2016. 

 Minimal derates due to Heat Transport System (HTS) aging (Neutron Over Power (NOP) analysis accepted in 

2013). 

 No large scale fuel channel gap inspection program. 

 Advance D1711 outage work in 2014 and 2015 to minimize 2017 outage duration. 

 12 year VBO cycle. 
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Darlington - Major Focus Areas 

  
  

SAFETY 

 Improve fuel reliability  

 Use a graduated risk management approach 

 Continue to improve work protection performance 

 Reduce tritium emissions 

 Implement Fukushima programs (e.g. emergency 

response) 

 Implement Conventional Safety improvements 

 

RELIABILITY 

 Improve fuel handling material condition 

 Utilize an integrated aging management approach for life 

cycle management 

 Improve Water Treatment Plant 

 Enhance chemistry performance 

 Reduce online backlogs 

 Decrease Zebra Mussel fouling and Microbiologically 

Induced Corrosion  

HUMAN PERFORMANCE 

 Enhance leadership development 

 Improve licensed operator throughput 

 Utilize effective change management and 

communication 

 Improve employee engagement 

 Reinforce accountability 

 

VALUE FOR MONEY 

 Change frequency of VBO/SCO outage cycle to once 

every 12 years 

 Align and integrate with Refurbishment Project 

 Improve work order readiness 

 Implement Capital Minor Modifications 

 Increase productivity efficiencies 

Continue implementation of initiatives and improvement plans: 
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2012      2013      2014      2015      2016      2017      2018       2019      2020      2021      2022      2023      2024      2025      2026      2027    2050

                                                                Darlington - Vision
S
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fu
rb Darlington Unit 2 Darlington Unit 3

Darlington Unit 1 Darlington Unit 4

D1231 D1341

D1321

D1411 D1531

VBO/

SCO

D1641 D1711 D1831 D1941 D2321

D2411 D2531

D2621

D2641 D2711

VBO/

SCO

2015 Performance (VBO Impact)

CF 86.3%

FLR 1.00%

CRE 73.8 rem/unit

NPI 96.1

83 day planned outage (D1531)

Post Refurbishment

CF High Capability

FLR Industry Leading

CRE Continuous Improvement

NPI Industry Leading

TGC Low cost

40 day planned outages

Live 0  corrective/deficient backlogs 

Top Performing Plant

Project Portfolio:Campus Plan: Refurbishment:

Boiler House

Darlington Energy Complex

West Security Office Building

Water and Sewer Project

Electrical Power Distribution System

Warehouse Facilities

Road & Bridges

Maintenance Facility

OSB Refurbishment

Waste Storage Building

Waste Volume Reduction Building

Refurb Island Annex

Passive Auto-Catalytic Recombiners

Tritium Emissions Reduction Project

Restore ESW and Firewater Margins

RRS Logic Module Redesign

Fukushima Emergency Telecom Enhancement

Fukushima Emergency Mitigation Equipment

Station Lighting Retrofit

Domestic Waterline Replacement

PA System Upgrade

Underground Services Replacement

Powerhouse Roof Replacement

Sally Port Physical Barrier Installation

Fuel Handling Improvements

Major Pump-sets Vibration Monitoring System Upgrades

Shutdown System Computer Aging Management

SG Controls Replacement

DCC Replacement / Refurbishment / Upgrades

EPS Uninterruptible Power Supply Replacement

Class II UPS Replacement

Pressurizer Heaters & Controllers Replacement

EPG2 Gas Producer Engine Replacement

Zebra Mussel Mitigation Improvements

Boiler Blowdown Piping Refurbishment

Emergency Power Generator 3

Containment Filter Venting System Mods

Shield Tank Over Pressurization

Powerhouse Steam Venting System Mods

Emergency Heat Sink

In-Station infrastructure

Lay-Up/Islanding Mods (multiple mods)

Replace & Retube Feeder & Reactor Components

Replace PHT & Auxiliaries System

Refurb Moderator & Auxiliary System

Refurb Emergency Coolant Injection

Refurb End Shield Cooling System

Repair/Replace Shutdown System Computer

Closure Plug Replacement

Refurb Instrument Tubes

PHT LRV Modifications

PHT Pump Motor Replacement

Steam Turbine Electronic Controls Upgrade

Boiler Primary Side Clean
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D2O Storage Facility

Water Treatment Plant Replacement

Mini-

Outage
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Darlington - Maintenance Resource Headcount 

• Includes staff on the tools (Maintainers and FLMa’s) from maintenance sections identified  

    (based on approved Business Plan Numbers 2008 through 2013 plans) 

Year Mechanical Control Civil FIN

Total Headcount 

(Base Hours)

2008 132 167 121 0 420  (611,520)

2009 109 144 119 25 397  (578,032)

2010 103 136 110 25 374  (544,544)

2011 100 134 108 25 367 (534, 352)

2012 93 136 99 29 357 (519,792)

2013 94 121 89 32 336  (489,216)

2014 93 117 88 32 330  (480,480)

2015 93 117 88 32 330  (480,480)

On the Tools 

• With declining resources, the following strategies will be implemented to meet work load demand: 

• Pre-authorization of work 

• Days based maintenance 

• Outsourcing 
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Nuclear Waste Management - Executive Summary 

Nuclear Waste Management Division’s (NWMD) goal is to achieve the highest standards in the safe management 

of nuclear waste. 

NWMD’s scope of work is managing ongoing nuclear waste for Ontario’s Nuclear Generating Stations (Pickering, 

Darlington and Bruce Power).  This plan will focus on the following: 

 Pickering:   Support life extension and prepare for shut down. 

 Darlington:  Prepare for Refurbishment and support the Vacuum Building Outage in 2015. 

 Bruce Power:  Provide waste management services and continue on-site tritiated heavy water transfers 

between Bruce A and B. 

On-site facilities at the Western Site have expanded with the in-service of Used Fuel Storage Buildings 3 & 4, and 

Low Level Storage Buildings 13 & 14. In-ground Containers-18’s in-service in 2013 for intermediate level waste. 

 

Key Operating Assumptions 

 While reducing overall costs, maintain increased production targets of Dry Storage Containers (DSCs) at the 

Darlington and Pickering Waste Management Facilities with no additional staff increases. 

 Darlington Retube Waste storage building in-service in 2016. 

 L&ILW Deep Geologic Repository (DGR) delayed by 3 years to accommodate the Joint Review Panel process. 

 One additional year of fuel storage will be required as a result of Pickering operating to 247k EFPH. 

 Assess technical, financial, and operability of the Low and Intermediate Level Waste (L&ILW) incinerator and 

determine future operation or refurbishment. 
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Nuclear Waste Support to Bruce Power 

Bruce Power pays OPG annually for the life-cycle management of their nuclear waste which includes 

processing, storage, and disposal.   The revenue stream is in effect while the Bruce units are in 

operation.   OPG’s commitment to store and dispose of the Bruce used fuel and waste will continue 

post operations.   

The majority of the revenue relates to the management of their Used Fuel, with the balance relating to 

the management of their Low & Intermediate Level Waste. 

 

NWMD provides the following support to Bruce Power on an annual basis: 

 Receive, process, and store 130 DSC’s per year ( staff dedicated to this work). 

 Receive, sort, process, and store 2,800 m3 per year of L&ILW. 

 Transportation services of radioactive material. 

 Conventional landfill management services. 
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Nuclear Waste Management - Major Focus Areas 

SAFETY 

 Strive for zero High Maximum Reasonable Potential 

for Harm Events 

 Improve Fire Protection Program and Systems 

 Maintain Wildlife Habitat Council Certification 

 

 

RELIABILITY 

 Improve System Health Reports 

 Develop Aging Management for Used Fuel and Low 

and Intermediate Level Waste Systems and 

Structures 

 Implement Trench Remediation and Overpack Project 

 Improve Work Management organization and process 

HUMAN PERFORMANCE 

 Develop Systematic Approach to Training-compliant 

training and improve NWMD training programs and 

performance measures 

 Enhance leadership behaviours and accountabilities  

 

 

VALUE FOR MONEY 

 Execute a L&ILW processing strategy with a focus on 

volume reduction and reduction of the environmental 

footprint 

 Process and store annual commitment of Dry Storage 

Containers 

 Execute Used Fuel long term potential cost reduction 

initiatives 

 Simplify governance  
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Nuclear Operations - Staff Plan 

Major Contributors to Staff Savings 

 Management of attrition and position 

vacancies, and mitigating impact through 

Business Transformation Initiatives, Fleet 

and Local Improvement Initiatives, 

productivity improvements and 

appropriate prioritization of work 

 Consolidation and centralization (e.g., 

Pickering amalgamation, Business 

Transformation) 

 Process improvements and streamlining 

 Reduced management and increased 

span of control through centre-led 

organization 

 Standardization of programs, processes 

and equipment 

 Optimization of services and utilization of 

contractors (e.g., EPC design vendors) 

 Automation of processes and report 

generation 

MAJOR DIVISIONS

Regular Staff 2013 2014 2015

Pickering 1,851     1,786     1,764     

Pickering Workforce Development Program 8           57         66         

Darlington 1,198     1,154     1,140     

Darlington Workforce Development Program 35         33         33         

Darlington Refurbishment Workforce 

Development Program
33         41         21         

Nuclear Engineering 962        921        882        

Engineering Workforce Development Program 8           8           8           

Fleet Operations and Maintenance 

(excluding Workforce Development Program)
149        139        136        

Maintenance Roving Outage Crew 72         72         72         

Nuclear Waste Management 203        202        200        

Nuclear Services (including RP Project Crew) 236        222        213        

Security and Emergency Services 566        556        544        

Office of Chief Nuclear Officer and Chief Nuclear 

Operating Officer
4           4           4           

Regular Staff Total 5,325     5,195     5,083     

Year End Headcount
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Nuclear Operations – Financial Plan 
3 Year Cost Plan ($ Millions)

Cost Category / Work Program 2013 2014 2015

OM&A

Base 1,063.3 1,079.6 1,081.3

Outage 235.5 208.6 260.1

Total OM&A 1,298.8 1,288.1 1,341.3

Capital

Minor Fixed Assets 10.3 11.7 12.1

Total Capital 10.3 11.7 12.1

Provision Expenditures

Decommissioning P2/P3 Long Term 8.2 8.4 8.6

Low & Intermediate Level Waste 38.1 33.5 33.5

Used Fuel Storage 69.3 69.2 68.9

Total Provision 115.5 111.1 111.0

Note:  Overall organizational accountability for execution of OM&A and Capital Projects (including

the Nuclear Portfolio) resides with the Nuclear Projects organization.  To align with current

Corporate Reporting, all Project costs are shown under Nuclear Projects.

Fuel Costs ($ Millions) 2013 2014 2015

Fuel

Uranium 215.9 220.3 207.1

Combustion Turbine Unit (CTU) 4.0 4.1 4.2

Used Fuel Storage and Disposal 52.5 56.0 56.5

Total Fuel 272.4 280.3 267.8
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Nuclear Business Plan Risks 
Risk Description Risk Treatment Residual Risk 

OPG's constrained compensation structure, and the current 

Business Transformation strategy to lower staff levels 

through attrition, will inhibit retaining and attracting 

necessary resources in a competitive labour market.  The 

Province has constrained compensation for public sector 

executives and planning to reform public sector pension 

plans.    The business impacts have the potential to be 

significant. 

Mitigation plans include: Regular review of internal 

candidates with focus on enhanced development of future 

leaders; enhanced coaching and support to managers for 

successor candidates; Emerging Talent program to identify 

and fast track high performance/high potential employees 

with longer career horizons to become leaders of future; 

and identify emergency successors for leadership roles to 

mitigate the risk of sudden departures. 

Residual risk is the same as original risk level during the 

implementation of mitigation plans. The risk will reduce over 

time as the development and leadership skill enhancement 

occurs. 

Fitness for service of pressure tubes cannot currently be 

demonstrated beyond 2013, due to reduced fracture 

toughness.  Fitness for service of annulus spacers cannot 

be demonstrated beyond 2014.  

Fuel Channel Life Management Project provided a new 

fracture toughness curve and timelines to modify heat-up 

and cool-down operations.  A Long Term Spacer 

Management Plan (LTSMP) will be developed and 

executed.  Regulatory concurrence will be secured on the 

plan and outcome. 

The residual risk is the inability to depressurize to new low 

pressures during start-up and cool-down.  The Regulator 

may not accept the disposition of reduced margins in a 

timely way.  Insufficient confidence following inspections, 

tests and samples from the core, may lead to expansion of 

the inspection and spacer retrieval program or the results 

may show spacers are not fit for duty.  

There are indications of winding deterioration in 8 of 16 

motors.  One degraded spare is available; additional spares 

will be available in 9-12 month timeframe.   

Partial discharge monitoring is being installed (50% 

complete).  Four new spare motors are being procured (Q3 

2013). Targeted motors will be replaced and condition 

assessments will quantify the risk.  

Current risk is that a single failure results in a 35 day forced 

outage.  Dual failure would result in a 9 to 12 month forced 

outage.

There is no proactive process for managing parts 

procurement. Issues include late identification of needed 

parts, the quality of vendor manufacturing, and strategies 

for stocking and re-ordering parts.  OPG parts procurement 

is further challenged by aging plant components. Lack of a 

proactive obsolescence management process leads to 

reactionary behaviours (emergent and rush priorities).

Nuclear Supply Chain has several initiatives underway to 

address parts procurement and obsolescence issues. 

Parts procurement and obsolescence issues impacting on 

lost production are expected to decline by year-end 2014.  

Some of the initiatives are in the early stages of 

implementation. As many of the underlying causes to these 

issues are organizational and behavioural, the 

implementation is considered difficult to manage. 

Ontario Drinking Water Advisory Committee recommended 

to the Ontario Ministry of Environment (OMOE) a Drinking 

Water Standard of 20 Bq/L of tritium as an annual average, 

which is a fraction of current Ontario and Federal 

standards.

A strategy will be developed for implementation should the 

government propose to change the Drinking Water standard 

and/or Ground Water limit. 

There is a residual risk that the tritium limit in drinking 

water may be decreased, causing OPG to be in non-

compliance when there is a transient in tritium 

concentration. 

Unexpected Fuel Channel Degradation at Darlington

Darlington Primary Heat Transport Pump Motor Failures Impacting Station Operations

Parts Procurement Impacting Station Operations

New Regulation to Lower Tritium Limit in Drinking and Ground Water

Failure to Retain and Replace Leadership Talent
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Nuclear Business Plan Risks (Continued) 
Risk Description Risk Treatment Residual Risk 

Fuel Handling systems are at the end of 30 year design life, 

and reliability is poor.

Component obsolescence and end of life challenges will be 

addressed through component replacements.  AP-913 will 

be implemented to identify issues and develop project 

scope.  Fuel Handling FLR will be monitored through the 

Plant Health process.

Not all Single Point Vulnerable components will be 

replaced.  

Nuclear generation lost due to vendor quality issues 

amounted to $74.5 million in 2010 (or 1.4 TWh) and $5.2 

million in 2011 (or 0.1 TWh).  As of July 2012, nuclear 

generation lost, due to vendor quality issues, was $20 

million (or 0.3 TWh).

In 2011,  OPG implemented a new management system for 

managing and monitoring supplier's quality performance 

including a process on tracking, controlling and 

dispositioning counterfeit, fraudulent, and/or sub-standard 

items (CFSI).

In 2012, continued to refine the management system 

implemented in 2011.  Supplier performance monitored 

using KPIs and metrics for generation loss, threats, and 

rework.

Completed a self assessment on 'near miss' or lower tier 

quality incidents that could have negatively impacted on 

generation.  Corrective action plan is in progress.

Target is 0.3 TWh by 2015.  Continued vendor quality/CFSI 

issues causing lost generation.

Nuclear relies on AECL to support many maintenance and 

project activities.  Due to the Government of Canada's 

annouced restructuring of AECL, there continues to be 

substantial uncertainty around the future capabilities of 

AECL.

OPG reviewed its AECL contracts and is negotiating with 

AECL for a long term service agreement for intellectual 

property (IP) owned by AECL.  OPG is also negotiating 

with AECL for a separate IP agreement which clarifies 

OPG's rights to use the IP where past contracts were silent 

or unclear.  Where OPG has clear IP rights, OPG is 

exploring Engineering, Procurement, Construct contracts 

with other vendors.

Residual risk relates to those specialized services and 

tooling which AECL has uncontested, or potentially 

contested, IP rights and/or existing capabilities such that 

an option of selecting an alternative vendor is not possible 

for OPG now, nor would OPG be able to quickly contract 

with an alternative vendor following demise of AECL.

A subcomponent of residual risk is that some IP rights 

reside within AECL repository, so that future access could 

also be restricted.

EPG2 high bearing vibrations and nozzle cracks reduce 

service life and carry risk of failure.

Project will optimize strategy for installation of 3rd EPG and 

refurbishment of EPG2.

Minimize thermo shock during testing and monitoring.

Failure of EPG2 followed by functional failure of EPG1 

results in station outage and high cost to repair EPG2.

The value of surplus nuclear inventory on hand at the time 

Pickering reaches end of life (EOL) exceeds the set aside 

provision.   An inadequate inventory obsolescence provision 

may eventually result in extraordinary charges to OPG’s 

reported income.

A cross functional team with Supply Chain, Nuclear 

Operations and Finance staff has been developing a Project 

Charter and detailed action plans, including a third party 

wall to wall physical count in 2013, of Nuclear inventory, to 

validate the accuracy of inventory.

There may be surplus inventory on hand at the time of 

Pickering's end of life that exceeds the end of life provision.  

The financial impact could be between $50 and S100 

million. This residual risk is to be re-assessed after risk 

treatment actions are completed. 

Vendor Quality Issues Impacting Equipment Reliability

Loss of Atomic Energy of Canada Limited (AECL) Capability and Knowledge

Darlington Emergency Power Generator Failures (EPG) Impacting Station Operations

Surplus Nuclear Inventory Value Exceeds Provision at Pickering End of Life

Pickering  Fuel Handling Failures Impact Station Operations 
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Nuclear Projects - Executive Summary 
Nuclear Projects will continue to manage and execute high value projects, in alignment with Nuclear Operations, 

while satisfying the need for increased decommissioning expertise and leveraging a range of industry best 

practices, operating experience and lessons learned to achieve project management excellence.  

 

Nuclear Projects is also responsible for planning and obtaining the necessary approvals for additional nuclear 

generation capacity.  2013-2015 Business Plan highlights include: 

 Completing the Detailed Planning of the Definition Phase of Darlington Refurbishment  with a focus on 

maintaining availability of skilled technical, trades, and project management workers to successfully deliver 

projects with quality, on time and on budget. 

 Continuing to support the Government decision process and execute a strategy that facilitates New Nuclear at 

Darlington, as an integral part of Ontario’s future energy mix and in accordance with the Long-Term Energy 

Plan released by the Ministry of Energy. 

 Implementing effective Labour Relations strategies while leveraging the Extended Service Master Services 

Agreement (MSA) to enable Projects and Modifications to effectively execute the increased project work 

program with a reduced staff level. 

 Providing the nuclear generating stations with quality specialized inspection and maintenance services that are 

delivered in an effective manner and improve the efficiency of processes. 

 Continuing to be accountable for planning and preparing for decommissioning requirements, including 

program and engineering oversight and design authority functions for OPG’s Low and Intermediate Level 

Waste Deep Geological Repository and oversight of Nuclear Waste Management Organization’s Adaptive 

Phased Management program for used fuel. 

 
The 2013-2015 OPG Nuclear Projects Business Plan incorporates key elements of the Corporate Business 
Transformation initiative and commits to delivering projects on time and on budget to the highest quality standards 
while ensuring the safety of all personnel involved. 
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Nuclear Projects - Planning Assumptions 
Nuclear Refurbishment 

 First unit refurbishment (Unit 2) – October 2016. 

 Refurbishment duration – all 4 units – 88 months. 

 Plan includes funding for Facilities and Infrastructure projects required to support refurbishment and ongoing station 
operations. 

Darlington New Nuclear Project 

 OM&A program addresses the continuation of the planning and preparation activities including: 

 The Service Agreement process to be completed by 2013 year-end. 

 Compliance with the License to Prepare Site. 

 Progressing the long lead environmental follow-up program items. 

Projects & Modifications 

 The Projects and Modifications work program will focus on Operational Project Portfolio execution, and Nuclear Waste 
and Darlington Refurbishment project work. 

 Conduct of Maintenance initiative will reduce Contractor Management Office and field engineering staffing requirements 
in future outages. 

Inspection and Maintenance Services 

 Work scope is aligned with the Fuel Channel Life Management Project and station generation plans. 

 The IMS work program does not support Nuclear Refurbishment other than pre-refurbishment inspections. 

Nuclear Decommissioning Organization 

 CNSC decommissioning requirements will not substantially change over the business planning period. 

 Pickering shut down and safe storage plans will not be modified significantly from the current reference plan. 

 The schedule for the Low and Intermediate Level Waste Deep Geological Repository (DGR) has been adjusted to 
accommodate an extended Joint Review Panel process. 

 The schedule for NWMO’s Used Fuel Repository assumes an in-service date of 2035. 
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 Focus on reducing regular staff headcount while undertaking an increased project work program and 

maintaining safety, quality, cost and schedule.  

 Implement an effective Labour Relations strategy and leveraging the Extended Services Master Service 

Agreement critical to ensure the success of executing the project work program with reduced staff levels.  

 Provide the nuclear generating stations with quality specialized inspection and maintenance services 

that are delivered in an effective manner.  

 Improve the efficiency of processes, ensure the reliability of equipment and executing the program with 

skilled staff.  

 Decommissioning:  Continue to work on the Preliminary Decommissioning Plans and associated cost 

estimates; plan for decommissioning of the Pickering site; improve the decommissioning planning 

process; and remain involved in rulemaking and regulations. 

 Oversee the Regulatory Approval Phase of OPG’s Low and Intermediate Level Waste Deep Geological 

Repository until it receives the license for the Site Preparation and Construction. 

 Provide oversight of OPG’s Adaptive Phased Management to ensure value for money and optimization 

of the long term management of used fuel. 

 Develop effective and efficient project management, including: oversight of contractors, in an EPC 

contracting environment; contract management and monitoring capability and processes. 

 Finalize scope and develop the Release Quality Estimate. 

 Complete Refurbishment pre-requisites such as:  design, fabrication and testing of Retube and Feeder 

Replacement tooling; and completion of Facilities and Infrastructure projects. 

 Obtain regulatory approvals of Environmental Assessment, Integrated Safety Review and Integrated 

Improvement Plan. 

 Support the Government process for evaluation of the cost and schedule for two potential nuclear 

reactors at Darlington. 

 Continue to execute a strategy that supports New Build as an integral part of Ontario’s future energy 

mix. 

 Advancing key regulatory compliance and commitment activities that affect the scope and schedule for 

New Build. 

 Maintaining an organization dedicated to planning and preparation activities. 

 

Nuclear Projects - Issues and Focus Areas 

Projects and  
Modifications 

Inspection &  
Maintenance  
Services 

NDO / NWMO  
Oversight 

Nuclear  
Refurbishment 

Nuclear  
New Build 
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Alignment of Project Portfolio to Objectives and Risk Mitigation 

    

SAFETY 

 Continue completion of CNSC Fukushima action items by Q4 2013, 

e.g.: 

 Demonstrating Severe Accident Management Guidelines 
(SAMG) effectiveness using table-top exercises and drills, 
and assessing survivability of equipment essential to SAMG 
execution 

 Evaluating potential for hydrogen generation and need for 
hydrogen mitigation in the Irradiated Fuel Bay areas 

 Complete Probabilistic Risk Assessment Upgrade Project over 
2013-2014 

 Comply with  Regulatory requirements and commitments (e.g., 
Environmental Qualification, Fire Protection, Security, Fire Safety 
Assessment Upgrade, Pickering Fish Barrier) 

 Strong Nuclear Safety Culture; Zero Lost Time Accidents 

RELIABILITY 

 Support the Pickering Equipment Reliability Plan (e.g., through major 

projects such as P1-4 Turbine Governor Upgrade and P5-8 Fuel 

Handling Reliability Project) 

 Undertake specific Reliability Projects (e.g., replacement of Darlington 

Digital Control Computers and Darlington Shutdown System Monitor 

Components)  

 Meet station demand for increased minor modifications budgets 

 Integrate Life Cycle Management Plans and Component Condition 

Assessments into portfolio development and prioritization 

 Ensure committed Waste Provision Projects remain on schedule and 

budget (e.g., waste facility upgrades and modifications) 

HUMAN PERFORMANCE 

 Simplify project management governance through a high level 

framework 

 Simplify business processes and procurement (e.g., matrix 

Supply Chain staff and ES MSA contract) 

 Enhance project management oversight by ensuring alignment 

with strategic direction and improving quality and delivery 

standards 

 Improve project management competency by implementing 

focused workshops and hiring experienced project managers 

 Develop emerging project leaders and target training in Nuclear 

Engineering on high need areas (e.g., Design Engineering) 

VALUE FOR MONEY 

 Complete the Fuel Channel Life Management Project (e.g., 

Probabilistic Leak Before Break methodology, Transition Region 

regulatory issue, Darlington 10-year Spacer Plan) 

 Extended Services MSA agreement – leverage EPC strategy, 
with more accountability on vendors 

 Business Transformation Initiatives in Nuclear Engineering 
impacting projects 

 Strategic sourcing for Technical Contractors 
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Darlington Refurbishment is completing the Detailed Planning of the Definition Phase. 

 Plan will be updated consistent with the planned release of funds and reflects improved cost 
estimates.   

 Overall project cost remains within previous estimate; major change is related to annual cash 
flows. 

 Key deliverables in the business planning period include: 

 Post submission activities related to the Environmental Assessment (EA) and Integrated 
Safety Review (ISR) 

 Submission of the Integrated Improvement Plan (IIP) 

 Completion of refurbishment pre-requisite work 

 Negotiation and award of remaining major contracts, e.g. Turbine Generator, Fuel Handling, 
and Steam Generator Primary Side Clean 

 Preparation for refurbishment execution including completion of scoping, engineering, 
planning, and Release Quality Estimate (RQE) by October 2015 

 Completion of the construction of facilities and infrastructure required to support Darlington 
Refurbishment Project 

 Completion of Retube and Feeder Replacement (R&FR) tooling and mockup 

Nuclear Refurbishment - Executive Summary 
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Nuclear Refurbishment - Major Focus Areas 

 Developing effective and efficient project management, including oversight of contractors, in an 
EPC contracting environment. 

 Developing contract management and monitoring capability and processes. 

 Scope finalization and development of Release Quality Estimate: 

 Implementation of contracting strategies 

 Finalization of cost estimates and schedules 

 Completion of all engineering deliverables 

 Design, fabrication, and testing of R&FR tooling to determine project durations for re-tube and 
feeder replacement activities. 

 Completion of Facilities & Infrastructure projects needed for Darlington Refurbishment. 

 Completion of refurbishment pre-requisite work including work tied to approved scope, as well as 
Station Improvement Opportunity projects and minimize interferences with VBO. 

 Obtaining regulatory approvals of Environmental Assessment, Integrated Safety Review and 
Integrated Improvement Plan. 

 Continue discussions with Power Workers Union and Building Trades Union. 
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 Long-Term Energy Plan released by the Ministry of Energy commits to the procurement of additional 

units at Darlington. 

 All decisions to move forward with the two potential nuclear reactors will be made by the Government of 

Ontario. 

 OPG continues to support the Government decision process. 

 Service Agreements were signed with each of Westinghouse and SNC-Lavalin/Candu Energy to 

prepare detailed construction plans, schedules and cost estimates. 

 Continue to execute a strategy that supports New Nuclear at Darlington as an integral part of Ontario’s 

future energy mix. 

 Project OM&A reflects the resources for successful compliance with the License to Prepare Site (LTPS) 

requirements, as well as supporting the Government decision process. 

Key Operating Assumptions 

 OM&A program for continuation of the planning and preparation activities assumes: 

 Analysis of the Service Agreement deliverables as provided by Westinghouse and SNC 

Lavalin/Candu Energy prior will be completed by 2013 year end. 

 On-going compliance and monitoring of the Environmental Assessment and License to Prepare 

site commitments. 

 The Government decision to proceed with new nuclear is expected in early 2014.  

 Progressing the long lead environmental activities will ensure the Project can proceed without 

delays.  

 

 

Nuclear New Build - Executive Summary 
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Nuclear Projects - Staff Plan 

Major Contributors to Staff Savings 

 IMS savings from consolidation of positions and programming changes (e.g. optimize outage coordination). 

 Projects & Modifications savings from:  extended services from Master Services Agreement strategy; 

Purchased Services Agreement overflow - maintenance quality model; and simplification of governance and 

processes and right-sizing training. 

 Major Project staff numbers are indicative and evolving, subject to change from more detailed planning.  

Refurbishment reflects timing adjustments.  New Build currently reflects the Base Case of not proceeding. 

*  Note:  For resource planning purposes, Nuclear New Build staff levels are shown for planning and 

preparation for development of project.  Staff levels will be reassessed if the project is approved.   

MAJOR DIVISIONS

Regular Staff 2013 2014 2015

Projects & Modifications 330          326      322      

Inspection & Maintenance Services 373          363      363      

Nuclear Decommissioning 7             7          7          

NWMO Oversight 1             3          4          

EVP-Nuclear Projects 2             2          2          

Subtotal - Operations Support 713          701      698      

Nuclear Refurbishment 247          266      276      

Nuclear New Build 23            * 21        * 21        *

Regular Staff Total 983          988      995      

Year End Headcount
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Nuclear Projects - OM&A Cost Plan 

3 Year Cost Plan ($ Millions)

Cost Category / Work Program 2013 2014 2015

Base and Outage

Base 51.0 49.7 52.4

Outage 100.3 75.5 90.5

Total Base and Outage OM&A 151.3 125.1 142.8

Project

Nuclear Project Portfolio 84.3 101.1 105.8

Fuel Channel Life Management 14.7 6.8 0.6

Pickering Continued Operations 6.0 6.0 0.0

Operations Support Projects 104.9 113.9 106.4

Darlington Refurbishment 18.2 19.6 18.2

Nuclear New Build 38.6 * 10.3 * 9.5 *

Major Projects 56.7 30.0 27.7

Total Project OM&A 161.6 143.8 134.1

Total OM&A 312.9 268.9 277.0

*  Note:  Nuclear New Build costs are for planning and preparation activities and will be reassessed if the 

project is approved.
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Nuclear Projects - Capital and Provision Plans 
3 Year Cost Plan ($ Millions)

Cost Category / Work Program 2013 2014 2015

Capital

Projects - Nuclear Portfolio (including Capital Spares) 150.3 175.0 122.2

Minor Fixed Assets 9.6 9.6 9.6

Operations Support Capital 160.0 184.6 131.8

Nuclear Refurbishment 529.8 837.4 631.8

Nuclear New Build * - - - 

Total Capital 689.8 1,022.0 763.6

Provision Expenditures

Decommissioning - Preparation for Safe Storage P6 Units 1.8 1.6 3.0

IMS - Used Fuel Storage 0.6 0.6 0.6

Provision Projects 40.1 40.1 40.0

Nuclear Decommissioning 1.1 1.0 1.1

NWMO DGR (Deep Geologic Repository) 19.5 19.9 74.6

NWMO APM (Adaptive Phased Management) 52.0 70.2 106.4

NWMO L&ILW DGR Oversight & APM 6.5 10.2 10.4

Subtotal - Provision-NDO/NWMO 79.0 101.2 192.5

NWMO - Refurbishment Retube Waste Containers 1.6 17.6 17.5

Total Provision 123.2 161.1 253.6

* Note:  Capital costs for Nuclear New Build will be defined upon project approval.
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2013-2015 OM&A Project Portfolio 

 The OM&A Portfolio takes into 
account: 

 Spending on minor modifications 
to ensure safe and reliable 
operation to scheduled end-of-
life at Pickering  

 Ongoing Fukushima related 
projects for program 
management and procedure 
development 

 End of the Fuel Channel Life 
Management project 
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2013-2015 Capital Project Portfolio 

 The Capital Portfolio takes into 
account: 

 Increased investment in 
Darlington to sustain safe 
and reliable operation 

 Appropriate investment in 
Pickering to maintain safe 
and reliable operation as 
it approaches its 
scheduled end-of-life 

 Investment in Fukushima 
related projects 

 Acquisition of capital 
spares to replace life 
expired components 
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Appendix A 

Nuclear Support Program Details 
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Nuclear Support 

Nuclear Engineering 
 Centre-led, Nuclear Engineering management structure and accountability. 

 Business Transformation initiatives to enable improvements.  

 Initiative to improve Design Quality. 

 Engineering Knowledge Retention and ‘Emerging Leaders’ Program. 

 Delivered on Fuel Channel Life Management (FCLM), Probabilistic Risk Assessment, Power Operated Valves and  

Pickering Fish Net Projects. 

 Darlington Refurbishment Support (specialized engineering). 

 Ongoing Fukushima Response: Implementation. 

 Pickering 3K3 reliability initiative on track. 

 Engineer/Procure/Construct (EPC) model moving into execution phase.  

Fukushima Response 
 Completed 48 of 101 Fukushima Action Items (FAIs) and working toward completion of 27 more by year end.  (Note 

that CNSC closure of actions is still pending on the majority of completed FAIs.)  (2012) 

 Implemented Emergency Mitigation Equipment (Phase I) to provide cooling and monitoring capability in the event of 

an extended loss of AC power.  (2012) 

 Continuing analysis under Probabilistic Risk Assessment Project (PRA) and Severe Accident Management 

Guidelines (SAMG) Project, such as Multi Unit events and structural integrity of IFBs.  (2012) 

 Installation of Passive Autocatalytic Recombiners (PARs) on D3 (complete) and P1 & P7 (planned).  (2012) 

 SAMG effectiveness demonstrated using table top exercises and drills.  Assessment of the survivability of 

equipment and instruments essential in SAMGs ( FAI 1.8).  (2013) 

 New start: option evaluation for Pickering Beyond Design Basis (BDB) Containment Venting Improvements.   (2013) 

 Progression of next phases of improvements for SAMG and EME.  (2013) 

 Continued PARs installation on remaining units .  (2013-2014) 

 Industry agreement and determination of Regional Emergency Response Centre.   (2013) 
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Nuclear Support (Continued) 

Nuclear Services 

 

Nuclear Services’ vision is to be a reliable and responsive resource and deliver value to Nuclear Operations and 

Projects by: 

 Providing effective and efficient Radiation Protection Services, Regulatory Affairs, Strategic Planning and 

Benchmarking, Environmental Assessments and Stakeholder Relations centre led functions to Nuclear 

Operations and Nuclear Projects. 

 Focusing attention on and driving fleet wide initiatives for continuous improvement as identified through: 

operational benchmarking; highlighting our performance to industry performance, standards and 

expectations to identify gaps for improvement. 

 Setting high quality achievable performance standards and monitoring business performance against these 

standards. 

 Maintaining regulatory relationships and influencing regulatory agencies to facilitate the needs of the 

Nuclear businesses, and obtaining all CNSC regulatory approvals. 

 Safely delivering Radiation Protection services to Nuclear Operations. 

 On behalf of the CNO and EVP-Nuclear Projects, support development of strategic plans for the Nuclear 

business. 
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Nuclear Operations Support 

OPG Major Licensing Activities 

Pickering

Darlington

New 

Nuclear

DGR

Nuclear 

Waste

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Construction and Operations – TBD Based on Project Approval

Safe Storage or 

other Licence

DN Licence Renewal & 

Refurb EA Approval
10-Yr PROL

Renewl

10 Yr Operating 

Licence DNWMF

Consolidated Waste 

Facility Operating 

Licence

License issued to 

Construct 

10 Yr PROL 

Renewal
Start PSR for DN for 

PROL Renewal

Pickering Combined 

PROL Renewal

Pickering Combined 

PROL Renewal

PWMF Expansion 

Apprioved

WWMF 

Expansion 

EA Approved

EA Safe 

Storage

10-Yr Operating 

Licence 
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Nuclear Support (Continued) 

Operations and Maintenance Support 

 

Enabling Improved Fleet Performance through: 

 Leadership 

 Direction Setting and Performance Monitoring – Corporate Functional Area Managers 

 Process Improvement 

 Collaboration 

 Partnership   

Key Focus Areas: 

 Improved Work Protection:  Model permits in use at sites for targeted systems; Integrate work protection into 

technical procedures to simplify processes; Quality focus on PC1 application and prepare and check of permits; 

and Implementation of standard permits. 

 Operations Excellence:  Supervisory selection and development; Coordinating enhancements to technical and 

behavioural training across sites; and Operations-led reduction in operations challenges and backlog, and 

improved plant reliability. 

 Reducing Corrective Maintenance Backlog: Develop, implement and monitor Maintenance backlog reduction 

plans at the sites (2013 - NFI - 04). 

 CAP improvement: Continued execution and monitoring of plan at sites focusing on improved behaviours and 

results. 

 Business Transformation transition:  Executing the plan. 

 Governance Simplification and Reduction:  Review freeze and process simplification. 
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Nuclear Support (Continued) 

Security and Emergency Services 

 

 Based on May 3, 2012 Business Transformation, transitioning 9 departments into a centre led Enterprise for 

Security and Emergency Services OPG-wide. 

 SES Programs –  Enterprise focus on Governance, Investigations, Intelligence, Risk, and Clearance    

 Pickering Security – Site security services including access, detection and protection systems, defensive 

strategies  

 Darlington Security – Same as above with a focus on additional Refurb activities 

 Emergency Management (EM) and Fire Protection – Enterprise EM Strategy, Nuclear Emergency 

Preparedness, Fire Protection Program, Training, and Emergency Response Team 

 Specialized Training –  Security training to meet all Regulatory requirements including armed qualifications 

 Capitalize on synergies and realize cost savings with efficient and effective centre led functions. 

 Human Performance Improvement; integrated drills (EM / Security / Fire), leadership courage, field presence. 

 Commitment of continued high standard of operational support to stations in all disciplines. 

 Continued focus on value for money through:  adaptive resourcing; and overtime reduction in fire and security. 
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Nuclear Support (Continued) 

Projects & Modifications 
 

Projects & Modifications will focus on reducing regular staff headcount while undertaking an increased project work 
program and maintaining safety, quality, cost and schedule.   

 

Implementation of an effective Labour Relations strategy and leveraging the Extended Services Master Service 
Agreement is critical to ensure the success of executing the project work program with reduced staff levels. 

 

From the 2012 value of $263M, the project work program is expected to grow in 2013 and 2014  with the following cost 
mix. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Projected Work Program

Station Base 
Support

Station 
Outage 
Support

Nuclear 
Waste Mgmt

Campus 
Plan/Refurb

Portfolio 
Capital & 
OM&A 

Projects

2013 Work Program - $281M

Station Base 
Support

Station 
Outage 
Support

Nuclear 
Waste Mgmt

Campus 
Plan/Refurb

Portfolio 
Capital & 
OM&A 

Projects

2014 Work Program - $373M

Station Base 
Support

Station 
Outage 
Support

Nuclear 
Waste Mgmt

Campus 
Plan/Refurb

Portfolio 
Capital & 
OM&A 

Projects

2015 Work Program - $238M
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Nuclear Support (Continued) 

Inspection & Maintenance Services 

Inspection & Maintenance Services will provide the nuclear generating stations with quality specialized inspection and 

maintenance services that are delivered in an effective manner. 

The 2013-2015 business plan is focused on improving the efficiency of processes, ensuring the reliability of equipment 

and executing the program with skilled staff. 

These objectives will be achieved by: 

 Implementing strategies to improve critical path performance 

 Benchmarking vendors to look for improvement opportunities 

 Improving equipment reliability through tooling upgrades and improved maintenance practices  

 Completing major projects and developing new tooling solutions on time (e.g., Universal Delivery Machine 

delivered GAP) 

 Effectively implementing the Human Performance plan 

 Developing a long term Strategic Plan – charting the future of IMS over the next 10 years 
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Nuclear Support (Continued) 

  

 

Nuclear Decommissioning & NWMO Oversight 
 

 The Nuclear Decommissioning Organization (NDO) is responsible for planning and preparing for decommissioning 

of all OPG owned Nuclear facilities. 

 Consistent with this long term program, NDO also provides: 

 Program and Engineering oversight and Design Authority functions for OPG’s Low and Intermediate Level 

Waste Deep Geologic Repository (L&ILW DGR). 

 Oversight of NWMO’s Adaptive Phased Management (APM) Program for Used Fuel. 

 

Major Focus Areas 

 Decommissioning  

 Continue to improve the Preliminary Decommissioning Plans (PDPs) and associated cost estimates.   

 Continue to plan for decommissioning of the Pickering site. 

 Continue to improve decommissioning planning process. 

 Continue involvement in rulemaking and regulations. 

 OPG’s L&ILW DGR 

 Continue to oversee the Regulatory Approval (RA) Phase until OPG receives the license for Site Preparation 

and Construction. 

 Continue oversight of the EPCM contract for Design and Construction . 

• NWMO’s APM 

 Continue OPG’s oversight of APM to ensure value for money and optimization of the long term management 

of used fuel. 
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Appendix B 

Darlington - Refurbishment Integration 
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Processes in Place 

 Darlington Work Management embedded in Refurb organization 

 Darlington Integration Manager in role – Campus plan, Refurb pre-requisites 

 Refurb work scope integration presented monthly at Value for Money Journey of Excellence and Senior Work 

Management meetings 

 Refurbishment organization working to MA-13 and MA-22 process and milestones.  Includes flags identifying 

mandatory outage scope 

 Memo of Understanding and Service Level Agreements in development 

 Integrated Work Flow Analysis document completed 

 Campus Plan updates monthly at Site Management Board 

 Darlington members of the following Nuclear Refurbishment forums: 

 Bi-monthly NEC meetings 

 Refurbishment Project Meeting 

 Technical Screening Committee 

 Funding Committee 

 Scope Review Board 

 Items proposed for descoping must go through station Long Range Plans 

 

Refurbishment Integration 
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Refurbishment/Campus Plan/Project Work 

Refurburbishment Pre-Requisites 2012 2013 2014 2015 2016 Unscheduled 2012 2013 2014 2015 2016

On-line Work Orders 23 13 11 0 0 280 0.5 0.3 3.0 2.0 0.8

Outage Work Orders 12 152 25 9 6 25 0.2 3.0 0.7 0.4 0.1

Dry Storage Containers 60 60 60 60 60 7.2 7.3 7.4 7.7 7.8

Water Treatment Plant 4.5 17.9 26.6 2.6

Electrical Power Distribution System 2.0 5.3 5.5 3.3 1.2

Water/Sewer Replacement 11.0 15.1 7.5 0.6

Maintenance Building 15.7 11.8 2.0

Darlington Energy Complex 58.1 20.4 0.7

PHT Pump Motor Replacement 8.0 8.0 8.0

Station Lighting 1.5 2.0 2.0 2.0

ZM Mitigation Improvements 0.1 0.5 2.0 2.0

OSB Refurbishment 0.7 6.8 28.4 2.2 0.4

D2O Storage Facility 9.1 40.4 40.9 14.7

West Security Office Building 2.1 7.0 45.0 6.0 3.0

Boiler House 2.4 14.8 23.8 3.0 0.2

Powerhouse Roof Replacement 2.7 2.7 2.7 2.7

Pressurizer Heaters/Controllers Replacement 1.5 3.2 1.6 1.6 1.0

Passive Auto-Catalytic Recombiners 0.6 2.1 0.8 0.2

IFB Hx Replacement 3.5 1.5 0.3

FH Improvements (multiple projects) 4.4 8.9 10.0 10.0 10.0

ALW Refurbishment 0.3 0.4 0.4 0.1

In-Station infrastructure 3.0 6.0 6.0 3.0

Emergency Heat Sink 2.0 7.0 7.0 4.0

Shield Tank Over Pressurization 0.1 1.5 2.4 3.5 2.5

ESW Header Connection 0.4 0.7 1.0 0.7

Moderator Connection 0.3 0.5 0.8 0.6

EPG3 0.5 7.5 12.0 17.5 12.5

Refurb Island Annex 0.8 2.0 17.0 6.0 1.3

Fukushima - Emergency Storage Building 0.2 0.5 0.1

Containment Filter Venting System Mods 6.0 7.5 9.0

Lay-Up/Islanding Mods (multiple mods) 3.4 5.7 5.7 13.7

Powerhouse Steam Venting System Mods 2.0 4.0 3.5 0.5

Waste Volume Reduction Building 12.5 17.5 17.5 2.5

Waste Storage Building 0.7 3.6 6.6 3.6

121.6 214.2 303.0 153.6 84.2

Pr
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 C
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s 
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k

M$ (estimated)Work Orders
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Refurbishment Work Integration Process 

DSR DSR  CCA Manual
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SIO Manual
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GENERATION BUSINESS CASE SUMMARY 

Pickering B Steam Generator Locking Tab Replacement 13 - 40641 

____ .___ Full Release Busines~ Case Summary NK30-8CS-3311S-00007-ROOO 
11 RECOMMENDATION: 
We recommend a full release of $20.5M (including contingency) to design, install, and commission new locking devices 
in all 12 Steam Generators (SGs) in Unit 7 during the 2008 outage and Unit 8 during the 2010 outage. 

The business objective of this project is to remove the current requirement to shut down Unit 7 and Unit 8 after 6.3 
Effective Full Power Years (EFPYs) because of the threat of fatigue failure of the cold leg locking tabs, by developing 
and installing a new design that will: 

o Allow Units 7 and 8 to run until End of Life (EOL) without concerns of locking tab failure 
o Reduce the overall project cost and dose uptake by -$4.3M and 40% respectively (compared to Units 5 and 6) 
o Align with the Pickering B 85/5 initiative by allowing installation within a 40 day outage schedule 
o Allow inspection/maintenance to be conducted with minimal interference with the new design 
o Allow for the removal and/or replacement of components of the new design with relative ease, if required 

If a cold leg locking tab were to fail, it is speculated that it would cause significant damage to the Heat Transport 
System. More importantly, a broken cold leg locking tab could block Primary Heat Transport (PHT) water flow through 
feeder pipes and orifices. Lack of flow can cause overheating of fuel and result in fuel failure. In the worst case 
scenario, a broken cold leg locking tab could cause Pressure Tube failure leading to a Loss of Coolant Accident 
(LOCA). However, repairs to Units 7 and 8 can be postponed until March 2011 and October 2010 respectively since a 
Fitness for Service Evaluation of cracked hot leg locking tabs concluded that cold leg locking tabs will not fail prior to 6.3 
Effective Full Power Years (EFPYs) and failure of hot leg locking tabs is not an operability issue. This analysis is based 

a safety factor of 2. (see Glossary) 

ng tab design problems were first experienced when broken pieces of locking tabs and sealing skins were found 
on the hot leg (inlet) side of the Unit 5 SGs during the P551 outage. Similar problems were later found in Unit 6. The 
root causes were determined to be insuHicient design analysis for the locking' tabs and inadequate installation of the 
sealing skins. Repairs to both locking tabs and sealing skins were conducted on Units 5 and 6 because of the imminent 
threat posed by the sealing skin installation. Due to greater rigor applied during the installation of sealing skins in Units 
7 and 8, there is no need to replace them prior to End of Ufe (EOl). Additionally, there is no need to replace the locking 
tabs on Units 5 and 6 as they are expected to operate without problems to EOl. 

-:-:;...=.; -:.::-~-.:--... <--.--::~~...:.~> 
.j rl al1klll~Or. - .. '- Dale. 
PreSident & CEO 
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GENERATION BUStNESS CASE SUMMARY 

2/ BACKGROUND & ISSUES 

Adverse Condition 

The Steam Generator Divider Plate sealing skin modification was periormed on Units 1. 4, 5-8 starting with Unit 4 
in 2001 and finishing with Unit 7 in 2004. The primary purpose of this modification was to address Divider Plate 
bolt degradation as well as the steady increase in Reactor Inlet Header Temperature (RIHT) which was forcing 
some units to run derated. All modifications were completed successfully as measured by the decrease in RIHT 
for each unit. When the first unit (U5) SG inspections were conducted during the P551 (Spring of 2005) Outage 
following installation of the seating skin/locking tab modification, it was discovered that numerous pieces of locking 
tabs and divider plate sealing skin had broken off in the hot leg (inlet) side of the steam generators (reter to SeR 
P-2005-03243) due to high cycle fatigue cracking. Further inspections revealed that aft 10 affected steam 
generators experienced locking tab failures, and 4 of 10 steam generators experienced divider plata skin failures. 
The root causes of this event were deemed to be insufficient design analysis for the new locking tabs and 
inadequate sealing skin contact with the Primary Head seat bar. 

Repair Scope for Unit 7 and 8 

During the original divider plate installations in P481 (Unit 8, 2004) and P471 (Unit 7, 2004), more rigor was 
applied for installation of sealing skins and design improvements to the skins were made. As a result there is a 
lower probability of sealing skin failure in these steam generators. This has been proven through subsequent 
. carried out during P681 (Spring of 2006) and P671 (Fall of 2006), as only 1 SG out of the 12 SGs 
i1S~)ected was found with minor, but acceptable skin failures. However, there were no changes made to the 

n of the locking tabs, so similar numbers of broken hot leg locking tabs have been seen in Unit 8 and 7. To 
date no broken locking tabs have been reported in cold leg (outlet) side ·of the any the inspected SGs. 

A Fitness for Service Evaluation of cracked locking tabs for PNGS A and PNGS 8 (P-REP-33115-00001 R01) 
concluded that cold leg locking tabs will not fail prior to 6.3 EFPYs and failure of hot leg locking tabs is not an 
operability issue. This assessment allows the delay of the locking tab replacement until the 2010 Outages while 
development of an improved fastener design is underway to reduce the installation duration, dose and cost. 
Although it is acceptable from a Fitness for Service perspective to defer the locking tab replacement to 2010, 
performing this modification for all 24 SGs in 2010 is not aligned with the 85/5 initiatives. Thus, locking tab 
replacement will be completed in Unit 7 SGs in 2008 and Unit 8 SGs in 2010. 

Similar Previous Replacement Campaigns 

As mentioned. hot leg locking tab failures were first found in Unit 5. Similar faflures were found in Unit 6 Steam 
Generators during P561 Outage. Upon this discovery, all of the sealing skins. locking tabs, and associated 
components in a/l Unit 5 steam generators (except for two steam generators which were previously modified in 
1999 with a different Divider Plate design) and in all Unit 6 steam generators were replaced. These repair 
campaigns were costly. rengthy. and dose intensive as shown below: 

Proiect #13-40932. UnIt 5 - approximately $11 M, 2 months, 33 Rem (10 steam generators) 
Project #13-40632, Unit 6 - approximately $12M, 2 months, 65 Rem (12 steam generators) 

This BCS covers the funding required for the development. qualification and testing at the new design along with 
field installation. This project will focus on locking tab replacement (currently installed sealing skins will be 
retained), and minimizing cost, time, and dose during ex~c.:;.~~...:Jh~~E?_.a!~_'!').9_.pL<,!0~UQ. !.§.Rlace the locking labs _ .. __ ._ . . -­

cuL 
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GENERATION BUSINESS CASE SUMMARY 

31 ALTERNATIVES AND ECONOMIC ANALYSIS 

Based on the fact that cold leg locking tabs will not fail prior to 6.3 Effective Full Power Years (EFPYs). we have 
several options for scheduling the installation work. The following analysis examines the impact of various options 
based on 40 days outages and planned Water Lancing for Units 7 and 8. 

... . .' .. AI" (Rtcom1 . . 
.... :.- , ': $11 

. '. 

.. 
" . 

' . .... ., ", ': .. ' 
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'See Alternative 1 deSCriptIon. 
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Status Quo is not the recommended option. ThiS alternative is unacceptable because we would have to shut 
down both units with revenue losses accruing to approximately $1.5 Billion from the end of 6.3 EFPYs to EOl. 

Alternative 1 - Install 12 "New Design" Tabs in Unit 7 in 2008. 12 in Unit 8 in 2010 • Recommended 

We recommend this alternatrve because it satisfies the Business Objectives and provides the greatest financial 
benefit (when measured agaInst the Status Quo). ThIS alternative minimizes the risk of an outage exte!1~i9rl .by 

'oi.ciing coocun6nt Watef larn..'ing andloclcing'Tatr repatr m me Mme oufage:Tflerecorn'riiendation is to 
. vance Unit B Wflter Lane leg by 2 years to 2008. install el'! Unit 7 Locking Tabs In ;.2008 af'd ;]11 Unit 8 Locking 

, abs :I~ 2010 . 1 his prQPcsal 'lDS been accepted hy the S,t(; Mal13uement Board 1.5MBI Jnd IS being Illcorporated 
:1110 th'~ Generation plan . ~"k\\jTg U"it B W,jfer lrincln'l to 2i)C8 'S ,~Iso SUPf;crtA(j hy UJD jlle to tll~ Door 
, :-) tl(jiw;l~ ,A UI,!t 8 S(;" ;;', ', ;r; n'; '/ :; lud'1(~ h\~: ' , · : up 
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GENERATION BUSINESS CASE SUMMARY 

Alternative 2 - Install Unit 5 and 6 Design Locking Tabs in Units 7 & 8- Not Recommended 

We do not recommend this alternative because it doesn't satisfy the Business Objectives and provides the least 
financial benefit. This alternative is the contingency alternative should the new design not meet expectations, 

Alternative 3 - Install 12 "New Design" Locking Tabs In Units 7 & 8 in 2008 - Not Recommended 

Although this alternative meets the Business Objectives, we do not recommend it because there are increased 
schedule risks in completing both units in 2008. Moreover, the financial benefit is marginally less than the 
Recommended alternative. 

Alternative 4 - Install 12 "New Design" Locking Tabs in Units 7 and 8 in 2010 - Not Recommended 

We do not recommend this alternative because it doesn't align with the 85/5 initiative and provides only the 4 th 
best financial benefit because of the outage extension. Moreover, leaving all Locking Tab installation until 2010 
does not provide sufficient time to recover from unknown problems, without unfavourable financial impact. 

Alternative 5 - Install "New DeSign" in 6 SGs per U7 & U8 in 2008, remainder in 2010 - Not Recommended 

's is the current Generation Plan. We do not recommend this alternative because it has higher risk of extending 
e Outages than Recommended Alternative and provides only the 3rd best financial benefit. 

- . _- ------ --- -- -- -- --- ---- --- ---------- -- -- - - ----- - - --- ---- --_.---- -- ----
- ---- -_.-- - .--- ------- .-- ---------- ------------ - - --- -----
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GENERATION BUSINESS CASE SUMMARY 

41 THE PROPOSAL 

We propose a full release (as opposed to a developmental) at this time because: 

'J There is little or no risk that this project will be cancelled and the investment subsequently lost 
c Major contracts need to be awarded by October 2007 in preparation for the Unit 7 Fall Outage in 2008 
o Conceptual funding allowed us to determined the most technically viable and cost effective design from a 

number of locking tab replacement options 
.J An extensive risk profile with mitigating actions has been developed to reduce the overall risk to low 
o We have considerable experience in locking tab design and installation; however, ~contingency has 

been included to address the risk associated with designing, qualifying and installing a new design or 
defaulting to the Unit 5/6 design in the remote chance that the new design ;s ineffective and/or cost 
prohibitive. 

A Full Release will be used to: 

• Complete the Design 100% 
• Perform the Preliminary and Detailed Engineering 
• Award a labour contract (for both units) 
• Perform all pre-installation activities for Unit 7 (i.e. workplan preparation, work permits, space allocation, 

etc.) 
• Install, commission, and AFS the modification for Unit 7 (P871) 
• Revise Design Engineering documents as required (i.e. Design ECs, drawings, etc.) for Unit 8 
• Complete pre-installation activities for Unit 8 
• Install, Commission, and AFS the modification for Unit 8 (P1081) 
• Close-out the Project 

Refer to Appendix C for a list of the project milestones. 

51 QUALITATIVE FACTORS 

None other than outlined in the Business Objectives. 

- ... .. - ---- -- -_ . . --- -_ .. _---- ._ -- - -- - --- .---- ­.. , .--- -- - ... - -- --
•• _ _ • __ _ __ _ _ _ __ _ _ _ • ' 0- __ _ _ ___ _ _ _ _ ____ _ _ - - - --- - - _. - - .. . ----- -
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'.l -. .' ' ... '., 1,. ,"'.'" :..-:. ':j~~'. ~~.; ' ~ ; .. :~ ,',:'.'~7:~. :;' ./:.~-}~;~:>:. ;. ,::'~ ,: , ;;:~':~;,-,',~~ k.,~ .·,:." · ' ;)~(:;·;:,';;;': ·;·:/,;~}i.:<T,r? ~~ .7:'::" .. ~ .. ):': .. < . ~ : :>,. '- .".:;':- " .. ,· ~·s~-- :"--l 
DeS·r/rUM of Rlsh . . I . .. . .. MCllP1\OII",C. ." ',.. . ' .. .' ,,', " fI~·", ""'"'1'''''''' ''' ".,' ",' .. ,~~., .. ". . ". .' Allor " . ' 

'Cosi - ,,1-7/ "::L,,,-I, q ' :;;~ '\'~S:\!)~',~"s'f':;U~~~:J~j ;~\,X~;';1;;,,?lf;:'~1i~1Li,Lc~,-+_~!td 
'--UnaereSiimifon-oTcost'. ·~ -.. "'''.! ·-cost-ov;rr;m'.''-- ·-'--~--'--' ", -, M .. flum- ' f,uga~ ffi"T';;; of project expenditures. ~LOW ' 

, A futher release of funds will be required ! 1 ontingencyavailable. 
I I 

\--:--_. - .~~~-~'~~~~~.-:.~ ..:-~~=-~=- -~-.. ". ~~~.-. - -:-'~'. ~ .=~~:~.~= ~=: .= .. :=' :--".~ ---- -'-.' ~.- .=~ ;. 
; . ! .- .,,~. -- . _. _. -1 , .. , .~- ...... - ......... ---.--:-.,,-.- -. --:":----;-; - -:-J-::-:- ':~.-"-'" .,: ·~.t:7"--7 .:-;- '-'-:-:'~~':"':" ~':~-;7:17"7, ::~:':.~ .. :' ~.:';::":::):" ':': ','. ' -:"'-'-:-; ,;'~~. ' .j- -. ', : :-' ~,-:: ::::.: 
, ~~i~"Of '6~ailfiCa'iio-n' :'-"""- '-'''' .. t:Cha·ngEtt"nsc~~~"~~~u;ij~~g i~ 'c~an~~it~Lr14:~i~~ ::~ "'\-:if' ~~te' 'd;;~ht;~~ta~-e: 'd~'i~~-itstalled ' i;h:oV:":-~-"--'--i 

Program could cause scope : cost and schedule. i I Units 5 and 6 is ready and available to be 
Increase :' : \ installed in Units 7 and 8. _ 

! I , contingency' available. 
As-found corL;tioiis of ,SGs t Increase' in"scoPe Of inOdificatio-n ·(I.e, -·r Medlum- - -prispection's ~have ·been.conducted on" 6- SGs '~ Low 
could InvaltdJte analYSIS : skin replacement) resulting in cost and i ! each of Unit ? ~nd 8 I~ 200.6 and ~ave no ' 
and/or uncovfr unexpected schedule overrun. : : unexpected fmdlngs. SImilar conditIons are i 

'-~:~~cie~'~~ S~ in"ternals ' l" Unplanned repatr required-:- -- ... . - - I High --- -l. ;~e~~~~r~~I~e ~~.~ai:n·9..~~~·cied- 'during 1 LoW'" --

during sIte exj9cution, ; I installation to preclude damage. 1 

. ! Qualification testing as well as mock"up ' 
! training will provide the basis for risk ; 

: .. S.~~~4~.I~.~ .. J "_~ ... =.:,,~ ~ .,._ :.~_.~~, J.~~',.~:~ ~~:, :.:~~T. ~'.~~~~~:,-~.~~":': ~,:~~~=~'; ":":~:~:$~". ~~c:~·~~ ·:,f;~t~j~:,~:~::~=~!.Z:~=2::7I,~ ~';:: :~~~.::.::: :~~ __ ::j~~:._ .. ~~_:: . '~ : .. -;: ... . " .: .: 
Delay In obta'ring required ; Schedule overrun. : Medium Ii Materials required for qualification testing : Low 
matenals for qualIfIcatIon . I: have been identified. Some matenals have . 
testmg. ; i I already been obtained, and the remainder ; 

! , . will be ordered JXo'!!P!!Y: ' 
Delay in C0n19letion of Design - , Scheduie'overrUn~ - ...... - -- ... - . hdedium - .- ·-t-Addltionaldesign·resources wil(be -cibtaine"d "; Low 
packages. ! : ! in order to meet deadlines, There is i 

I sufficient float in the project schedule to : 
i accommodate minor delays with no impact j 

i to start of installation ! 

! ___ ~,~_ • __ , ___ __ .--S.... ,,_ ~ _ _ _ __ __ .. _ . ___ _ _ 

-.! 
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BUSINESS CASE SUMMARY 

- - .-... --.- ..... - - -I' - .--.. -. :--.... , .. -- .. . - - .. . --............. -.-f 
I 

ExtenSive a'1l0unt ot welding 
r8work dun~ execution. 

Increase in Outage critical path. -\; Hlgh- ._. -TOuaiificatio'nteStlrlg -will -" be 'conducted to 
1 ensure limited access welds can be : i completed to meet acceptance criteria. 

\ ' 

Low 

1- I ' 

.~~s.~.~r~~~c\~ : ·'·~ : ' =~' - 'P~~-.·"-J~· ~::· ~.~~. :~,-=-=-=.·--~ .. ===~~:~.- ~ ,:=~:: '· :. --r~,~~.~;~: .. ::-~: ·;.+::~~:~ij.~L.~:~~::;: ~.;.,~~ .. ~ ,' ·:::LL:-: ... :~~_~~-=-l~ ... -'~~~::~ ,":~~~ 
DeSign Engineering resources Delay in Design deliverables Medium i Design support has been committed to this Low . 
re·allocated to higher priority , ; i project. . 
prOlects. ! I: . 

t I _ . _ _ ___ ,'. " • ___ _ ••.• _ _ . ...... .. . _ ••• _ .-+-- _ __ . ___ ....... __ . _ _ __ . _____ _ . __ ____ .. ... __ . '\- -
Lack ot qualiriedTrades to Delay in qualification testing potentially '\ Medium : Trades will be acquired as soon as the : Low 
periorm qualIfication testing leading to a delay in Design deliverables. , qualification plan has been agreed upon. 
due to conflttt with P751 ' \ 

l~~~.-l----~~-~:-=~-~~~-.~, .; · ~~i~-;~~~'"~~·~~;~~~2:~ -::;~~·~~~~~~~-~-~~:~~~ 
Locking Tab replacement . Constructability issues may impact ; High Qualification testing will be done to ensure , Low : 
option does ~ot satisfy ali design I , constructability issues are addressed and . 
C()ntructabliil¥ obJec~ives _ ._ _ __ -.-- ___ . __ ... _L~.li_,!,inate~.!b.r.o~Jt~ _CO!:!:l..eL~tiot:J_ of .design. ' 

! Low Low 

f .- - - .. - ......... - - .- . i--- .. -. - - --. -.- - ... -." ,- - .. . 

. -Ilf!9~1~~~!Y.J~;~~.: __ ~ ~.~ . ~_, .. ~.~ . ~L:,. ,~:_.~.~:~.'; :;:: .. 7 :;..;;;_-. _.:7 ~=,._~~: ,:, ,:~:~ .. ~:k'~ ,.:: ; ~: .. ~-~S~·T:'~·:~ ·::~~'-~;~:T;~~·~~-~~:}:~-·; ~=.i~.~~"~~~ ... _:~~ ·,~·:1," ____ : ,,:~~,~.1 
Regulator m1y not approve ; Unable to restart Unit 7 and 8. \Medium , Re·start submissions have been approved Low . 
the re-start srbmissions of . i I for Units 5 and 6 for similar modifications. . : 
Unit 7 and 8. r : ; ; 
- - . _... . :. . .. - -- - --- ~-" .. -:~~~'-=~:.:.-- ~~f.-"-=- .-.~~.-[~--='=-='-~---= ... -.. -. - .. ~ ;-.. .. 
~!lvl'onl1)t>l1kl ... :=_ .. t.... . '"~=~= .. ;~, ::::..==';.:.:..1.. ..... ~.. . r~,:c c~~:-:-:.:.:.':-·L::::':':'~ _ .. : =~~_ .. 
~A . +-I .. _ . _ _ . _ _._ .. .. __ _. _ .. _ .. _.... _ . _.____ __ ._ . . . _ ,. __ 

I I. . I .- ,--. --- . ___ , ,_ . __ , .__ _ .. _ ." '-- _. _ __ ..... _ _ !' 

; Health& 'saf~n; .. ' -':' .. .. (- - ~. '-:-.·- -.:- -· ~--'-:----:-~.:- .~-:-: --::'::-~', ·~+'- "-'·7 .-J:-::-~~ . -;·~~:'~~,--~~~~' -~-',:'-~~) '- -:-. ,. ' -:- ' .- -.'j' " . ' .. -- ; 
:. Potentiai 'to;-;I~i'e'tY;:elate'd" -: ' --:'I~juries' to p'ersonn~i in-V-OI~e(r;n" .. -·· .. --,-.. --t~-Medium~-tpre-JOb-"'bri~fin"gs-~i'llbe~condLicte-d'pr;ortc;' --L.ow ····----·-· 

events dUring; qualification and . qualification testing and Installation. I ' commencement of qualification testing and . 
site executi0r\ due to several i I during installation. Boiler bowls will be 
conventlonaLf~d ~§clio!<2.glcal . ____ ._ . . .. _. _ . ___ .. ....:.. ______ . __ ... _ i surv~~g~d.sleanes!..lLr~LJire..d. ,!~d le~d . . __ .. 

.. I 
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BUSINESS CASE SUMMARY 

.- - . ----.- j - _ .. _. - .. ~ . s'hie'idingw-i1f-belnstalled . prior to persOnnei . . 

! entries. All personnel involved will . be 1 

____ ___ ~ __ __ _: ~:;~~~~ ~~;;~;~~r~~:~~::a~P:~~~w . 
i~~~~~~~.~~~i;~~~~~~~2~~~~;~:I:=~~1==---

The current ~equirement to : . : Locking Tab replacement option will be 
shut down Ur

it 
7 and Unit 8 i ! designed with a substantial amount of rigour. i 

afler 6.3 t EFpys) is not ' i I 

adequ.ately.*~re.~~.E39 . higher cost . ' Qualification Program will be conducted to I 

The overall Project cost and higher dose uptake i ensure that the new locking device can meet I 
dose uptake ~argets are not extended sch~ule : Medium these project objectives.and ensure that the : 
aC~) l eved 't: ·· . -. . ." outage extension \ I Locking Tab replacement option. is robust 
The Instailatl n IS not aligned . and will not become Foreign Matenal. 
with ttle 85i~ . rjn~ip~~.~ . .. . I : Low 

The new desIgn inteferes with . I Results of qualification testing will be used to 
Inspection ;' rmaintenance . . alter the design of the new locking device as ' 

. activities. i· - . - -- . - ... . _ ._ _ .. ' __ . _ ~ __ .. _ : required. ' 
Future loCkif\9 Tab problems . I 

prevent the operation of the new project required to repair units ! The Unit 5/6 design is available if this design : 
Uni ts to EO~ I. - , possible forced outage I Medium ! proves to be too costly or not effective : 
The new deSign does not higher costs . I 
al!ow for eas~ removal and or ! P [ contingency is included 
rep lacement ~f c.9'!1p~nents . .- - ... ' - .- -.. .. -- - . .. +_ .. _- - ---"," - '.'- .-.- ... - -- -- -. -... . ... . - Low 
Premature failure of cold leg Advancement in preparati~n and ; low I AnalysIs has been completed for the current 
lock ing tabs qmently installed . . installation of the new deSign \ : deSign with a safety factor of 2 and locking 

I i tabs are not expected to fall prior to 6.3 I . 

! or [ EFPYs. 
1 • 

! 
: Repair of Units 7 and 8 with old design 

(installed in Units 5 and 6). 

Both of these repairs would significantly 
Impact schedule and costs. 

. Contingency Divider Plate sealing skin sets 
I (12 in total) of the current design are on site 
i and available to be used for an emergent i repair campaign. : 

.! 

, 
___ a.-contingency is available and would ; 
provide sufficient funding in the remote : 
chance that the Unit 5/6 design is required 
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Attachment 1 Tab 2 

ONTARIOP6iiWEn 
~~_=_~'_="~=~L=_ =~~o~P=G~c=o-n~fid-e=n=_t=i~~-'~._~·-~·~.=_=-··=··=.· ~·I-=· ~-p-a-g=e:==~'1=2=o=f=1=8==~~ 

GENERATION BUSINESS CASE SUMMARY 
,."~ 

71 POST IMPLEMENTATION REVIEW PLAN 

~ .. -. ~~-_-._i.iF-~f-~R~·· -:. -.. "] -. --~;T:~~t~a:~"'~~:S-:~·~ ·.~L·~-.~~~rge~::~~~~~~~,h:" I-~·_~I~:O~:;~:;!!iiY· ··_-~.J 

Simplified Jan 2011 

Comments: . 

Feb 2015 CompOnents & 
Equipment 

l]f~ __ J[~§]~;~~fi_Ii~~~~~;i~]~l~j 
. 1. J Durability of Steam : Unit 7 and 8 i Divider plate locking Pertorm as-found inspections ' Major Components 
! : Generator divider plate ! Boilers were found , device to remain intact I during the first and second I Section, Components ; i i fastener locking device ; with several : until end of SG life. : planned outages subsequent to ! and Equipment ' 
: ; broken locking I . installation of the locking : Department . 

: tabs I devices. Each steam generator ; 
i must be inspected to confirm 
: the Divider plate assembly is 

___ J m~?ct. ... r-- _. r' .... .. J ,. 
, 

t - -- " , 
_.-l ".. ~ . . -,--J 
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GENERATION BUSINESS CASE SUMMARY 

Appendix" A" Glossary (acronyms, codes, technical terms) 

• AFS: Available for. Service 
• CNE: Chief Nuclear Engineer 
• CNSC: Canadian Nuclear Safety Commission 
• EC: Engineering Change 
• EFPY: Effective Full Powel Year 
• EOL: End of Life 
• HTS: Heat Transport System 
• NPV: Net Present Value 
• RIHT: Reactor Inlet Header Temperature 
• PNGS: Pickering Nuclear Generating Station 
• PROL: Power Reactor Operating License 
• 5G: Steam Generator 
• 5MB: Site Management Board 
• TOE: Technical Operability Evaluation 
• Safety Factor of 2: In analyzing the operational life of the locking tabs, the largest crack size was used 

to account for the worst condition. This crack size was then multiplied by a safety factor of 2 in the model 
to predict the tab life . 

. .. . -_. - - - -._--- -------------_.-- ----_ . . --- - . 
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GENERATION BUSINESS CASE SUMMARY 

Appendix "B" Project Funding History 

: ~=rZt~~.[2lt;..~~.·~MJL2~]-::2 r·~~Iiz· l 
Full r." Nov 2006 1._ 13.326 i_ 3: .1:~S.- . ~ .- .. '~ . . --' :, ,}:.9.90 61 ... : ~ ~ .~- - - ...... i 2°'6_~5 ,; 

; i 0 : i ' . ------, " .. "t· .... . , .. ". t" ..... ,, - - _ . _ . - . ' . t _~.. . + - .... .. · · · .. · .. .. 0 -- I 

~~ ·==--_-~ ~~ :: -- T ~ ____ l=-~~~+=I~ h:~h L m ~:~u .. :: -r F~ 
• , : ' r 0 ' 

.. - .---. --.- ---.- '-i- --,- - .,-----i--- ---- - -.. , .. .... _. '-----j 
, . ~ . _ _ J" , . I , , -'-. __ ____ .L..... . .. .. ,.L. ____ : ... ~_ ,. 0 j 

.. .;".-- ---"T -... ... 
-_._-_ .. - --_. 

. -".'-'._-.' ~'-" ' 0 

Comments: 

There have been no re leases for this project to date as currently, conceptual funding is being used to perform 
preliminary work. A Full Release will be used to complete 100% design, installation, commissioning and AFS of 
the modification for Units 7 and 8 as well as the project close out. This approach will enable funding for early 
'tender and award of installation contract. 
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Appendix "e" Financial Model - Assumptions 

Project Cost Assumptions: 

For the majority of engineering and design work, overtime has been assumed to be 1 O~"o . For field personnel, 
overtime has been assumed to be 25%. Installation estimate is based on Unit 5 and 6 experiences with 
assumed installation benefits for new design. 

It is assumed that the Locking Tab replacement modification will be conducted over 2 outages as follows: 
- Unit 7 during Fall 2008 
- Unit 8 during Spring 2010 

Financial Assumptions: 

The rate of inflation estimated at 2% is consistent with Corporate guidelines. 

Project I Station End of Life Assumptions: 

Based on a memo to D. Power from J.P. Froats, "Pickering Units 5,6, 7, and 8 End of Service life Predictions", 
May 10, 2006, we have assumed that End of Life for Units 7 and 8 will be 1 ,I quarter 2014 and 1 ~{ quarter 2016 
respectively. 

nergy Price I Production Assumptions 

The price at energy is estimated based on Corporate System Economic Values. Production from each 
Pickering B unit is assumed to be 516 MW at a capacity factor of 85%. 

Operating Cost Assumptions 

N/A 

Other Assumptions: 

The cold leg locking tabs are expected to tail after 6.3 EFPYs which is assumed to be: 
- Unit 7: September 2011 
- Unit 8: October 2010 

Repairs to Units 7 and 8 can be postpone(j until September 2011 and October 2010 respectively because a Fitness 
for Service Evaluation of cracked hot leg locking tabs concluded that cold leg locking tabs will not fail prior to 6 3 
Effecrive Full Power Years (EFPYsj and failure of hot leg locking tabs is not an operability issue. This analysis is 
based on a safety f<'lctor of 2. 
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Pickering B Steam Generator Locking Tab Replacement 13 - 40641 

___ ___________ . __ . ____ futl _~_eleas~ Bus1_~ess_. ~as~~_~mm_~~~.I<~~::~~S-~3115-00007 ~_RO<!9 _ _ .. ___ .... 

Attachment" A" Project Cost Summary 

,----,-.. --:-::-. ---:-. '7'"--,-., ,---:::-r ... '·.l,;T. D.':-"---.. --r_. -.· ... :}< ... lltiS.- ·
y

-:-.---:;.. Thi~." .. f .' -~. Th. is. --"--. . This .. --. -T-. . ----... ,.--... '.----.------r,-:-.-:--...... -.. ,-. ":l 

~".\.'~.'~''':·X:,:,'''tJ::. ;:;;: ::.'::':.' ;,~~j.rJ·~ef~ * ft~t,'.'~.IR:·: . ~'j·.'~~·I:·~----· -~ ·i ",~'~·:'·'::>:·:.:J::.-.~\, .':; 
i.- ' .. ' ... ~': _ ·~ __ ~~~~ ___ . __ .... : .. _...::".L_~:.-:.L .. ~" L'- ;~ .. l ~\: L: .. ~~~-t; . ~t: ::L.- . ,. ,: ., :.~:L.~t.~ :.L.J~o;~ j 
jProjecIManagernent(OPG) . - : 241 : 223 : 280 1 318 163 : ' : 1,225 - _. .. .... -.--. ... .. .... ........ -......... ...-~-. . ,. -- . _.+. .-- ... -_ . - _., 
E~~n!?eri~_~~r~ftingJQ~.~) , 37 : 229 

Material --- -.. .... ---
Instal!ation - PWU. BTU 

,Contract - Design 
}-- .... __ ... , 

!Contract - Installation 

, Contract - Other 
1-----.---- .... -- . ...... 

i lnstallation - IMS 

Approved B' . 

J.-"_ Zd/dm>._ Zh~t22-
Eng Mods ~a9~r 'l~~V I Date: 

/ 
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ft~ ... O_N_l_A_R_I_O.,«,r_E_~_E_W' ... ·A_·T_~_oR~N ___ .a...r_"_:'·~-.~_·_~ .. _==~;~~;~E_. -S_U_M_M_A __ h~...,Of .... l_8 __ ..... 

Pickering B Steam Generator Locking Tab Replacement 13 - 40641 

Full Release Business Case Summary NK30-BCS-3311S-00007 -AOOO 

Attachment '"B" Project Variance Analysis 

1.; ,-,< '. QIIU,'-;' :cb. ;5s~gI:V ~jl: : ~~-7: ':--~- S '~- -'- .· , ...... '-... "::,,"j 
'--'--___ .... ______ LJ . ___ . _ ', .... " ,: .. . . .. _~ 
Project Management (OPG) , 824 i 1.225 : 401 :Additional cost due to longer project duration · 4 years ' 

l_ . . ,___ ... . ,' ._ .. i __ .. " .. . _ _ ; . ___ .. _ __ ,, ___ . ._~!nstead (~L?.YE!.ars !o!:..tl~it~~nd 6: ._ . __ . .. ...! 

I 
Engineering & Drafting (OPG) 229 ' (301);Repfa~ement of fastener only. No design for sealing 

! :sklns IS !Materia'- -- - ' .... -.. 
r - --.. - - ----- - - -." 

I Installation - OPG Support 

; Contract· OesIQn 
.-----._- ---" , 

i Contract - Installation 

.- .--,. ,- ,----.. - -- ----I. 
;inetrics --- .. -- . . . . . - . -"-- . ----
Contract· Other .. . .. . ,--" ---_. -., . ---- . 

: Installation· IMS 

BARC,'Open! Close 

f - - ' - --.... ~ --~. - - _. - --

'Un!!. ?!. 8 cO.~Qgency 

.Project Co$l$ (exd~ . 
• _ •••••••• ¥ ' •• _ _ ",""","WI"ll~~Jl . ...• 

,General.~ontin.9.~ncy _ .. ...._ 
~$p..E:c.~ic 9~~Ii,n9~.r~<:L ... __ .. .. . ... .. .. 
DMi-t Costs ( lricI contfngency)- i ' 26;234 ~_',~" .. ____ . __ _ .. _ . .... _ ... __ "J _ _ . ", ___ , ,, 

Comments: 

.P ' . .. 

"""""- --:-.- "" .. _ -_ . .. __ ._ ;. _ . ..2._-",~_, _~ __ . __ . " . 0°: __ "0 .. _ . ___ ._ . . _· _ _ ~·1 

This project was identified in March 2006. Currently, conceptual funding is being used to start the Design work 
and prepare the Full Release BCS. 
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BUSINESS CASE SUMMARY 

Key Milestones 

~j~:~~~~:' :::-:;:.:'>: .. ,'; ;: --;. '.' ... ·.: .. ;:· ... ;· -~--~:-~~~ri~ip~ ; -. ... - ~:-- -. . ': " ... -.... -~.-.~~~] 
28 Feb 2007 •. _ ~Ft!: Full Release BCS Approved __ . _ __ ..• __________ ----; 
15 Mar 2007 lOR: Q~~lgn Requirements Approved and Jssue9. __ . .. _ ... _ . . ___________________ ._ 
13 Oct 2007' FD1: Final Design Complete (Unit 7) 

1--__ +--__ -+-:--:-:--::--._1 DCP: Design Permanent ~.9:.::d~s.:::.D=:..::o_=_c=um~enc...:t~s ~Is:..::s-=-ue=d=__ _______ _________ _ 
_ q1 __ ~~_ 2007 _ MCA: Major Contracts Award~9J~h1_nl__'_'·ts'_'__) __________ _________ .. ____ _ 
~ .. ___ _ §~. 2008 SOl: Start of Installation (Uni!2L _ _ • __ .-:c-::::::--_ ______ • ___ _ ___ . ____ . _____ • 

15 Dec __ I~ I AFS: Available for Service Meeting (Unit 7) . ____ ._. _ _ _ ____________ _ --; 
01 Feb 2009 FD2: Final Design Complete (Unit 8} 

!--,-,::--_+-=--:-_-I-:-:-;:-:---::-__ -+-D=.C-=..:...P.;...,,: D=_e.::.;s:.:..ig=n_P'-e::.:.r_m.:..::;a"-'n...:..en:.;.;t:....:.M'-'-od:;,=s--=D:....;oc:..=..::;u'-'-m'-'-e.:...nt~s-'-ls.::,.:s;,.;:u""e.:..,d ____ • ___ . __ _______ _ -/ 
15 Feb 2010 501: Start of 1~~:'-ta=r'=lac::..tjo.:.;n.:...>....:(U:.:,n'-:-'itc...::8'L:):--..,.,..,.--:-c-:::-:--__ .--__ --____ ---__ --j 
15 May 2010 AFS: Available for S~rvice Meeting (Unit 8) 
15 Feb . 2011 PCS: Close·out Starts 

f-::cc"----+--':--=-=---+-=-:-;--+~:-::-:-__=.:~_::::_=_.:...=:-~-':-:-;-;- --.--------.- ----------- . .... --

l-i_1 __ +I_A_U9 ___ ~ I PCM, PI" Complete Mi~ston,,-__ _ _____ -... -.. ~~=__=_-_-_-~=_------------j---

A Project Execution Plan (PEP) will be approved by May 2007 

omments: 
I outage milestones will comply with N-PROC-MA-0013 Revision 58 (planned Outage Management). 
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Pickering A Steam Generator Locking Tab Replacement 13 - 49248 

, .. [)t:!",-el()e..me!!lal . ,~el~a~",_B_u_s!Il~s..s Case Summary 
11 RECOMMENDATION: 

NA44-BCS-3311S-00001-ROOO 

'N(~ recommend a release of S12M (including contingency) to complete Preliminary Design of the preferred Steam 
C> enMator Locking Tab replacement option , develop a Full Release BCS, and generate a contract strategy for the 
f'id ' erinq A (Units t and 4) Locking Tab Replacement project by March 2008.. 

rhe business objechve of this project is to avoid a significant forced outage due to a locking tab failure on the cold 
leg of the Heat Transport System. A Fitness lor Service evaluation has indicated that the cold leg locking tabs 
have a minimum lifespan of 6,3 EFPYs, If a cold leg locking tab were to fail, it is speculated that it would cause 
significant damage to the Heat Transport System, potentially including some components of the reactor core (Le. 
'uel bundles) A lorced outage would then be required to repair the damage at a projected cost of StOOM and 
duration of 90 days, MorEl importantly, a locking tab failure could potentially affect OPG's standing with the CNSC 
·lnd our Power Reactor Operating License (PROLl, Beyond 6,3 EFPYs in service, justification for continued 
operation would be required for Units 1 and 4, 

fhe deliverables of this project are: 
• Complete 'l mH1i·fleld campaign to remove and re-install the SG Clamping Dogs in support of Inspection by 

IMS dUring the P711 Outage 
• Develop a new locking tab replacement option wh ich will minimize/eliminate interference with routine 

maintenance activities as well as meet or exceed SG life expectancy 
• Develop a new locking tab replacement option which will minimize project cost, schedule, and dose uptake 
• Replace the locking tabs currently installed in Unit 1 and 4 steam generators (SG) with a new design prior 

to the calcul;:lted 6,3 year expected lifespan of the locking tabs (2010 and 201 t) 

C,we"tl/, pre llmlliilry work has been conducted to acquaint the project team with the project objectives ilnd 
Curren t held ':or.ditions. In addition, a number of locking tab replacement options are being reviewed to determine 
1118 most t'3cnnlcaily vi ilble and cost effective, 

As mls project IS rela ted to Pickering A, there are no Issues/opportunities with respect to the ongoing life extension 
~~SS2S SI1 )E- nt. 

"- . "'~ , '- '--

..:r .... t. ... ~1 
D;tto: 7) /~i; 
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• 2J BACKGROUND & ISSUES 

Adverse Condition 
floe Steam Generator Divider Plate sealing skin modification was performed on Units 1, 4, 5-8 starting With Unit 4 
In 2001 and finishing With Unit 7 in 2004. The primary purposes of this modification were to address Divider Plate 
boll degradation as well as the steady increase in Reactor Inlet Header Temperature (RIHT) which was forcing 
several units to run derated. All the modifications were completed successfully as measured by the decrease in 
RIHT for each unit. The steam generator inspections conducted in Unit 5 during the P551 (Spring of 2005) 
Outage were the first to be done for the PNGS B units following installation of the sealing skin/locking tab 
moditicalion. These inspections revealed that numerous pieces of locking tabs and divider plate sealing skin had 
broKen off In the hot leg (inlet) side of the steam generators (refer to SCR P-200S·03243) due to high cycle fatigue 
uacking. Further inspections revealed that all 10 affected steam generators experienced locking tab failures, and 
4 of 10 steam generators experienced divider plate skin failures. The root causes of this event were deemed to 
be Insufficient design analysis for the new locking tabs and inadequate installation of the sealing skins to ensure 
proper seal. Subsequent steam generator inspections in Units 6 and 8 uncovered more broken locking tabs and 
sealing skins. It is expected thaI Unit 7 steam generators will exhibit the same adverse condition. There have 
beef'! no locking tab failures observed in the cold leg (outlet) side of any steam generator inspected. [Note that 
Pickering A Units 1 and 4 have had no lOCking tab or skin failures to date but are considered vulnerable to Similar 
failures found In Pickenng B SGs.j 

Required Repair 
The sealing skin modrtication installed in the PNGS A units was similar to that of PNGS B, but not identical. Due 
to Ille Unit 5 event, PNGS A was obligated to review locking tab design installed in Units 1 and 4 in order to allow 

•

or continued operation of the units (refer to SCA P-200S-03370). An Engineering Assessment (NA44-33110) of 
he locking labs Installed in the PNGS A SGs was performed. In addition, steam generator inspections were 

sonducted and shOWed that there had been no locking tab failures in the SGs. These two activities allowed for 
both PNGS A units to run for a period of 1.8 EFPYs since the sealing skin modification. The rationale for 
continued uperation was due to the determination that hot leg tab failures can be tolerated from a reactor safety 
(JOint of view. Cold leg tab failures were deemed unacceptable as they could produce debns of broken tabs 
flOWing ,:jowilstream and blocking flow to the fuel bundle which could result in fuel failure. Thus, a Fitness for 
Sorvlce Evaluation of cracked locking tabs for PNGS A and PNGS B (P-REP-33115-00001 ROj) was conducted. 
ThiS evaluation proved that cold leg locking tabs will not fail prior to 6.3 EFPY. Thus, replacement of the locking 
labs must be completed prior to 6.3 EFPY or 2010 (U4) and 2011 (Ul). 

Similar Previous Replacement Campaigns 
As mentioned, hot leg locking tab failures were first found in Umt 5. Upon thiS discovery, all of the sealing skins, 
b::kil1g tabs. and associated components in all Unit 5 steam generators (except for two steam generators which 
wsre previously modified In 1999 with a different design) and all Unit 6 steam generators in the fOllowing outage 
I,Units 7 dnd 8 were delayed In order to re-evaluate the repair strategy) were replaced. These repair campaigns 
'Nere costly, lengthy, and dose intenSive: 

Unit S ." approximately $11 M, 2 months, 33 Rem (10 steam generators) 
Unit f3 - approximately $12M, 2 months, 65 Rem (12 steam generators) 

i '""! rpplac,:ment strategy for PNGS A will focus on locking tab replacement (currently Installed sealing skins will 
iJ8 ret2H1ed), and minimizing cost, time, and dose. 
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GENERATION BUSINESS CASE SUMMARY 
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Status Quo - Not Recommended 

Status Quo IS not a recommended option, The Fitness for Service evaluation conducted on the Locking Tabs 
proved that cold leg lockmg tabs have a minimum lifespan of 6,3 EFPYs, After 6,3 EFPYs in service, the risk of 
cold leg locking tab failure increases, thereby increasing the risk to reactor safety. If a cold leg locking tab were to 
fail It IS speculated that it would cause significant damage to the Heat Transport System. potentially including 
some components of the reactor core (i,e, fuel bundles). A forced outage would then be required to repair the 
damage at a prOjected cost of $100M and duration 01 90 days, More importantly. a locking tab failure could 
pot.,ntially alfect OPG's good standing with the CNSC and in turn OPG's Power Reactor Operating License 
',PROLI In drJdltlon, beyond 6.3 EFPYs in service, Justification for conllnued operation would be required for Units .1 and4 

Alternative 1 - Replace Locking Tabs with new design - Recommended 

Rep!aclng nee currHnl lOCking tabs Installed in Units 1 and 4 with a new design Will allow for the follOWing (which 
are ailgt1Hd With thH prOject objHctlves): 

• SG5 to run until End of Life (EOL) without the possibility of locking tab failure 
• '\{)!/Ity for maintenance to be conducted with minima! interference from the new design which will replace 

the current locking tabs 
• Ability to r8move and/or replace components of the new design With relative ease, If reqUired 
• Installation to be less complex, optimizing cost, schedule, and dose 

Tite llJcklng Tab ""placement option will be designed with a substantial amount of rigour as per CNE Directive 05-
,)1 As thiS modification cannot be commiSSioned, qualification testing along with required analysiS will be 
iJerlorrned to ensure that the Locking Tab replacement option IS robust and will not become Foreign Material. 

ThiS IS Ill" only alt"rnatrve which achieves all of the prolect objectives and in doing so, is thiS least expensive and 
'us tt"" ojrElatest ~Jet Present Value (~jPV) 

Alternative 2 - Delay Project - Not Recommended 

[Yelay,,''] Ie,," Proiect IS not a recommended option. When Ihe Technical Operability Evaluatfon (TOE) was first 
'J,merated, II was determined that all affected units (Units 1, 4, 5, 6, 7, 8) would only be able to operate for 1.8 
EFPY,; clnCe Installation of the locking tabs and sealing skins, OPG Projects pursued locking tab life extension 

.1r:.~:;u(:ceSSfuIIY 'ilcreaserJ the minimum tab hfe from 18 EFPYs 10 6.3 EFPYs If the project is delayed past 6,3 
Er-~ (s, Inf:re IS a Clsk of colcj leg locking tab failure which increases over time, As In the Status Quo option, thiS 
;T~:k '-Jt ,Jlirj ;":'11 i::~.;ktnq tah f;)fltlP? !S very costly, and has very severe Reactor S,:;~ei/ consequences There is a 
"ii' ;!rll"illKP that hx:klnq tab fmlllre can be tolerated from a reactor safety pOint of view beyond 6,3 EFPYs In 
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• 

• 

service, however Justification for continued operation of Units t and 4 would be required. 

Based on the current outage schedules for Units 1 and 4, the Locking Tab replacement will be conducted several 
months before the end of the minimum tab life (6.3 EFPYs). Thus, there is no benefit to having a separate outage 
specifically for the Locking Tab replacement, only a few months after the planned outage, 

Alternative 3 - Replace Locking Tabs with Pickering B design • Not Recommended 

Replacing the current locking tabs installed in Units 1 and 4 with a design similar to that of Pickering B (Units 5 and 
6) IS not a recommended option. Although this option allows the SGs to run until EOL without the possibility of 
locking lab failure, it does not meet all of the other project objectives previously outlined as is shown below: 

• The locking tabs Installed in Pickering B are welded on the Hot Leg side of the SG Primary Head and thus 
;lre not conducive to removal and/or replacement if required during maintenance activities. 

• Due to the bolt configuration in the Pickering A SGs (i.e. uneven bolt spacing), installation of locking tabs 
sltnllar to those in Units 5 and 6 would be quite difficult. 

• Replacement of the Units 5 and 6 locking tabs during 2005 involved a tremendous amount of inspections 
and rework. and hence was costly, time consuming, and dose intensive, 

In addition to the above, this option is more costly than Alternative 1. Therefore, replacing the locking tabs with a 
deSign slfTlilar to Pickering B is not recommended. 

Alternative 4 - • Not Recommended 

Alternative 5 - - Not Recommended 
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GENERATION BUSINESS CASE SUMMARY 

41 THE PROPOSAL 

A Developmental Release will be used for a mini-campaign (to remove and re-Install Clamping Dogs) in support of 
PIll SG Inspections, Preliminary Engineering, to create a contract strategy and complete a Phase 1 BCS. 

A Full release Will then be requested to: 
• Perform the Detailed Engineering 
• Award a labour contract (for both umts) 
• Perform all pre-installation activities for Unit 4 (I.e. workplan preparation, work permits, space allocation, 

etc) 
• Install, commission, and AFS the modification for Unit 4 
• ReVise DeSign Engineering documents as required (I.e, Design ECs, drawings, etc,) for Unit 1 
• Start pre-Installation activities for Unit t 
• Complete pre-installation activities for Unit 1 
• Install, Commission, and AFS the modification for Unit 1 
• Close-out the Project 

Rd"r to Appendix C for a list of the project milestones, 

.51 QUAliTATIVE FACTORS 

• 

Successful IIllplementatlon of the locking tab replacement project will eliminate the reactor safety risk inherent to 
the deSign of the current cold leg locking tabs, Ease of maintainability will be a consideration during the 
development of the design . 
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~C,~_",~~=~.J~P!ER~!!ON "~~l== "-~ BUSINESS CASE SUMMARY 

L\.)Ckin(~ T no fE::piaG8rnent 
GpI! m rafts prior to en.j or SG 
iile 

Potentia! ForeIgn Material iSSu8 Medium Locking-Tab -replaC-emen! option will bE! low 
deSigned with a substantial amount of ngour 
as per CNE Directive 05-01, Qualification 
testing along with required analysis will be 
performed to ensure that the LocKing Tab 
replacement option IS robust and will not 

_~()~F()r~igr-'-r.1~EI_I. __ 

LJ!!!S~2fy------ ~-T--' ---:-:-:-~7~~'.~;~'- ···'T'-~-f-::'G>:0l,i\iL~;&;dti;;j;:;&i.:(~;;'¢!!t,;r!-:'>,~~;-~~- 'IT--:-:-'' " ~.-~i 
This modification does not - . -~'--' .- . - -, 
require regulatory involvement 

, or approv.al 

r l;i~viionmant4l-_-­
NlA 

]--~" ." ... ·<rY'? ::_~~~~~'~i~i~-::~:~~;~;');""";';! -~=r:j 
i 

j --- '~---~T-U-'~ , 
1Ji@alttJ-&sIItijy----c-----:--~,·, l~' c~, ~' •. ,-~. 0Cc-:--~c~G:-:~Fi;-; .. :c~';;3ili,',~ir\~S;;;;;;:~!;i~7[:!;;;-,,;;i'7~;-;-:;, ;] 
. NJA. ' ; 

I 

i 

.-~---!-\ 

RnoVc~~:~:~-~~:c~r:n~-·-T~:~O~~I-:~;~~~;i~~'~:::~~~;'70T:;:~-c~'1$'f··6'~~~~iSfJ~!:~~~~=~~:,~cl··:.::-m·'···---" 
option Interference with low ' components for low row tube plugging I locking tab replacement option taking into i 
row tube plugging , may require significant time and I consideration the requirement for access to ! 

resources i low row tubes when performing Inspections i 
I or maintenance, ' 
i 

-1 
r-------" .. ----.~ ------

--~.----------------------------------------------~----------------------~--------
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71 POST IMPLEMENTATION REVIEW PLAN 

Simplified Jun 2011 

" I 

Comments: 

Jul 2015 Components & 
Equipment 

. - , 

Meaaw ble 
Parameter 

Current 
Bnellne 

--.-~. -"~'~- '-HOW will h-;;----- -~whowiil 'I 

Targeted Result measured? rMUUre II? 
.1 .. .. _ _ _ _ 

1. Instaliation of 
replacement 

. component(s) 
during PI 041 and 
PI f 11 outages 

2. Reliable . 6.3 EFPYs 

3. 

~. 

5. 

performance 
( 100"'0 non-failure) 
01 components to 
end 01 SG/plallt 
ii I E: . 

'-. Components 
installed during 
respective outages 

. Non-failure of 
components during 

• life of SGs 

--:--;-'---;-__ ' _ __ ~ . Cll!t,S4)I1/ '9!!P. 
, Schedule review I PNGS A 

,,, ...... -
1. I nspection of 

components during 
first and second SG 

I Components & 
; Equipment 

. .. _- -,---""',. 
PNGSA 
Components & 

: Equipment 
inspection outages . 
following replacement . : 

2. Confirmed non-failure 
at subsequent 
outages to end of SG 
life. 

.. , , 
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GENERATION BUSINESS CASE SUMMARY 

Appendix "A" Glossary (acronyms, codes, technical terms) 

• AFS: Available for Service 
• CNSC: Canadian Nuclear Safety Commission 

• EC Engineering Change 

• EFPY: Effective Full Power Year 
• EOl End of life 
• HTS: Heat Transport System 
• NPV: Net Present Value 
• RIHT Reactor Inlet Header Temperature 
• PNGS: Pickering Nuclear Generating Station 
• PROl Power Reactor Operating License 
• SG: Steam Generator 
• TOE: T echnleal Operability Evaluation 

• 
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GENERATION BUSINESS CASE SUMMARY 

Appendix "6" Project Funding History 

o 

! , ...... ' - I 

! 
I .. ___ - t-o , 

I 
, 

T , 
, .. 

LTD Specl 
, o 

Commenls: 

rtH? Developmental Release will be used to cover the cos I of a mini-campaign to support P711 SG Inspections 
ilnd complete -40~" of the design, The Full Release will be used to complete 1 00% of the deSign, install, 
';ommISSlon, AFS the modification in Unit 4. Additionally. it will be used to prepare for Unit I . install , 
G0mllllssion. and AFS the modification in Unit I , as well as complete Project Close-oul. 
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GENERATION BUSINESS CASE SUMMARY 

Appendix He" Financial Model - Assumptions 

Project Cost Assumptions: 

For the majority of engineering and design work, overtime has been assumed to be 10%. For field 
personnel, overtime has been assumed to be 25%. 

Financial Assumptions: 

The rate of Inflation estimated at 2% Is consistent with Corporate guidelines. 

Project I Station End of Life Assumptions: 

Based on a memo to D. Power from P.R. CharleboiS, "Pickering Units 1 & 4 End of Service Life 
Predictions for Establishing Book Value", January 12, 2006, we have assumed that Station End of Life 
for Units 1 and 4 will be in 2021, thus requiring replacement of the Locking Tabs during 2011 and 2010 
respectively. 

It is assumed that the locking Tab replacement modification will be conducted during Fall 2010 for Unit 
4 and Fall 2011 for Unit 1. 

It is assumed that the majority of design work will be completed well before the 2009 outage milestone . 

• Energy Price I Production Assumptions 

• 

The price of energy is estimated based on Corporate System Economic Values. Production from each 
Pickering A unit is assumed to be 516 MW at a capacity factor of 80%. 

Operating Cost Assumptions 

N/A 

Other Assumptions: 

It is assumed that if a Cold leg locking tab were to fail, it would cause damage to the Heat Transport 
System (HTS). The forced outage required to repair the HTS is assumed to cost $100M and be 90 days 
in duration. 

The risk of Cold leg lOCking tab failure is assumed to be 5% starting in 2011 (U4) and 2012 (U1) and 
increasing at a rate of 5% per year. 

The probability of Cold leg locking tab failure In Units 1 and 4 simultaneously Is too low to be 
considered. If a failure were to occur in one unit, the 2nd unit would be shut down Immediately . 
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~ ... . -.---~-~---,,,---~~---:=--:-~--:----:----c:-=--:-=c::-:-::-----

Pickering A Steam Generator Locking Tab Replacement 13 - 49248 

.~~~elopmental Release Business Case Summary NA44-BCS-3311S-Q0001-ROOO 

Attachment " A" Project Cost Summary 

Contract· Dasi<.Jn : ; -~~I~-=J-i::15i;;!;I;EEIEi! !~:~::: ~~:~~~ .. L . __ ._. __ -'-_ .. -----".--!~ _ __ +. 
, i ,.- - ~ 

Inslailatlon . IMS .-- - --_._ .... • - - - -. 1---_. _ ..... 
. Kinectflcs 
~ . . "._._- _. _- _ .. _---- -- .. .1 
; Inlalesl (Capital 

Cct01mllted CoS! 
. ,----- --" - _., ,,_.-

' Invenlory W<lte OnR.equired ~ __ __ __ _ _ ' ___ + _ _ ... _ II _ . 
Parts / 

• O~ sj9" Co.mp2"t,, _ _ _ ._ •• . UP 10 - 40% Quality of Estimate I Conceotua/ + 60% to . 25% 
! l'·' .P-"cty_E" I ,m"!.~ __ . NIA OPE X used Yes I l9SSDnSlOar'led __ ._Y¥s _ ____ _ 
: f1.'i~~~ed b~sor '(e8 Budgelary QUOI~_ No. Phase 1 AClua/ Used NIA 
~~~r-"i€'CIS .. _._ . Yes Contracts in place NIA i Competitive Bid NIA 

_. ." '. . ,: : ~;.:. .:.!' V~tj:lB~ln."I?1I1"l:;'>~." '" " , , ": ::.(':;C.,'" ·,.i:'., '. 
Th~ ~s"m~led variance(s) 10 Ihe 2006·2010 Business Plan will be addressed Ihrough the port/ol/o managemenl process. 
A PCRAF wllI lJe ,,~proved by May 2007 . 

. . .li! I~U.::~ 
Date: 

lit} nl '[1.'2-
Dale: 



Filed: 2013-09-27 

EB-2013-0321 

Ex. F2-3-3 

Attachment 1 Tab 3 

• 

ONTARIOFuwiii OPG Confidential I Page: 1401 15 

GENERATION BUSINESS CASE SUMMARY 

Pickering A Steam Generator Locking Tab Replacement 13 - 49248 

. . __ . _____ -=D:.::e:.:v-=e.:.:10:.r:p:.:.m:..:.e=.cn"'l:=ac...1 .:..;R:=e.:.;le:.:a:.:sc:::e....:B=-u=.cs::..;i.:.;n..:.e..:.ss=-c:::Cc.:;8:=s..:.e-,S:..:u::..;m=.;.m",a::..ryL-.:..;Nc...A:.:4-,4....:-B=-C=S-,-3:.:3:.:1-,1..::5....:-o:..:0:.:0c:::O-,1-,-Rc;.OO;;.;:;.;O~ __ _ 

Attachment " B" 

Comments: 

ThiS pr(,wc! wa s !(j en irfied in June 2005. Currently. conceptual funding is being used to perform minimal design 
w<)rk and to generate Ihe Developmenlal BCS . 
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GENERATION BUSINESS CASE SUMMARY 

Attachment "C" Key Milestones 

.-- -- ... 
• ___ _ M _ _ 

.-~--~ -- -- ----
I ComploUCNI Oate . :r 

Oese.rlptlon 
LQ.!y-~I .' M!ft ~L 
lJ o. . ... ; <\f>~ . 2007 BCS: Develoomenlai ReieasEl.~i;prOve(j·-·-------· -
,..,'..0_ .. _.. [}un . ..... 2007 PSM: Plan Start Milestone 
. 16 • Clct 12007 SOl: Start of mini Field Campgain (P711' Clameing 029 Removal/Rs-in 
~ .. ' .. --_._--_.+--._---. . ... ".-_. - . 

FR 1: Full Release BCS Approved i. ~gu ;ApL . I 2008 
i . 5 • Apr . 2009 FD1: Final Design Complete (Unit 1 and UniL~._. __ . .. r---'''-~'---
~ -'~ ._._ .: .. May ___ . 2009 . MCA. Malar Contracts Awarded ... _______ ... _ _ ____ _ 
: 1.5 ... _n __ L "~ __ ._ 2010 ! 'SOI: Start of Installalion (Unit 4) -
i 3 D _ ... ~ .. __ ' 201~. AFS: Available for Service Meeting (Unit 4) 
~ 11.. ._ .. . . !g-"" ... r2.010 ._ ECC: EC Clos&-out (Unit 4) _ ~ 
, .1 i llARr ... ~.?.o~ .!.. . ,.SO::I:-,S~ta~rt~o!..1 !:.ln~S!!ta~lI~at~io",nc..(\.';u,,-n~rt'-'!J.) _ ____ ________ -._ .. __ ~_ .. -:.._ '-.. "-.. ---"-'=--_ .. -:::-:::- .-::: 

I S ~)!J~ _ ._;.1.Q.'_' _. 1 AFS: Available for Service Meet i~~:;9!..l(.::-U~n~it":'L) ______ _ 
; ',!/ , Jun ; 2011 E pCS: Close-out Starts 
[:!C: J .QCl£"::' _~~_Q!_I_ .. PCM: Plan Complete Milestone j 

A Project Execution Plan (PEP) will be approved by Jul 2008 

Comments: 

All applicaole milestones wIll be in accordance WIth N-PROC-MA-0013 (Planned Outage Management) as the 
locking tab replacement will be conducted during the 2010 and 2011 outages. 
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Probabilistic Safety Assessment Upgrade 10 - 62440 

Partial Release Business Case Summary N-BCS-03500-10000-ROOO 
1/ RECOMMENDATION: 

2 of 15 

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

The business objectives of this project are to: 

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

• Upgrade the Pickering A Probabilistic Safety Assessment to be compliant with Regulatory Standard S-294, which IS 
anticipated to be required in the Pickering A Power Reactor Operating License renewal in 2010. 

• Develop sustainable in-house PSA expertise which will support: 

• The regulatory trend towards risk-based decision making in relation to assessment of emergent plant issues 

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

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

The funding estimate also includes the requirements for OPG staff for prOject management and station suppert staff (7 full 
time equivalents) up to the end of 2010 to provide expert detailed review of contractor product and to develop a sustaining in­
house expertise in the PSA field. 

~!~ ~:.,. "if F-~'=l-~"·' . ~.1 ~._;.w~~._J_~~n~_~12 ___ mJ.ata(~ .. _'!ottI __ 
I Currently Released I None l--' . I . I . I . I . . '_ f- Requested Now : Partial _~ ______ 1,800 I 10,200~~_'_--L~_' __ ~_._'_. __ . __ · _-,--_.ROO() 

Future Fundlf1 R 'd' Full· 10,400 I 4,400 ; _____ . . I 14,800 
T~tal Project Costs_. __ .~ ___ +_'_"I~" 1,800 .1(),~OO m 10,400 ,~4(l()_' _._:_j-. _____ "_+- __ 1~8QQ. 

L~lg~~ts -Tm=~=+--=:.::I---=--;.sOO i 10,200--'-- 1 0.400 ~-- m 4,4iiOi i .... !. 26,800' 

.... ·.r~~~M:r - .. ". r .. =.~~L~'~~&y~lm- n_:n . ~~~ 
Submitted By' 

_£L_.~ .. ~ .. ~· ~ ______ J' SIP o.f'. 
RC. Morrison Date' 
Vice President & Chief Nuclear Engineer 

Finance Approval: 

D-Hanbidg~ 74- ----Date: 

roval Per OAR Element 1.2 Pro'ect not in Bud et: 

Senior Vtee President & Chief Financial Officer 
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21 BACKGROUND & ISSUES 
In April 2005 following industry consultation (including OPG through the CANDU Owners Group), the Canadian Nuclear Safety 
CommissIon published Regulatory Standard S-294 whIch mandates that each nuclear power plant licensee carry out plant 
specific Level 2 Probabilistic Safety Assessments A probabilistic safety assessment (also known as a probabIlistic fisk 
assessment) is a comprehensive and integrated assessment of the safety of the plant or reactor. The safety assessment 
conSiders the probability, progression and consequences of equipment failures or transient conditions to derive numerical 
estimates that provide a consistent measure of the safety of the plant or reactor. The regulatory standard reqUires that CanadIan 
utilitfes have probabilistic safety assessments consistent with international standards. During the review process, the industry 
questioned need for a probabilistic safety assessment when there was no regulatory context for therr usage. The regulator 
decided on a step-wise process whereby the probabilistiC safety assessments will be put In place first to be followed by fisk limIts 
and processes. 

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

The Darlington and Pickering B Power Reactor Operating Licenses, as revised and re-issued by the Canadian Nuclear Safety 
Commission in 2008, mandate that both stations must have a probabilIstic safety assessment compliant with the requirements of 
Regulatory Standard S-294 by DecemDer 2010. (Discussions between OPG and regulatory staff prior to the DarlIngton license 
re-issue had suggested that the license condition would De to provide a plan to bring it into compliance With S-294 with 2012 as 
the planned completion.) It is antiCipated that an S-294 compliant probabilistic safety assessment will be required for PIckering A 
in the next issuance of its Power Reactor Operating License in 2010. 

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

The Darlington Probabilistic Safety Evaluation was issued in 1987 and a "draft" Darlington Risk Assessment was developed. 
This draft document, although in current use, reqUIres a major revision in order to accurately reflect current plant operation and to 
comply with the specifications of Regulatory Standard S-294. Preliminary work on the Darlington upgrade is currently in 
progress. 

The Pickering B Risk Assessment was updated and issued in 2007. ThIS probabilistic safety assessment is essentially compliant 
with Level 1 and Level 2, but requires revision to address regUlatory comments. 

The current Pickering A Power Reactor Operating license does not require an S-294 compliant assessment The Pickering A 
Probabilistic Risk Assessment requires updating of the Level 1 and Level 2 analyses to bring It Into compll8nce With Regulatory 
Standard S-294. 

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

The Pickenng A probabilistic risk assessment was used to Identify Improvements and support restart follOWing Unit 1 and 
Un. 4 refurbishment 

., The work completed on the DarHngton upgrade has already identified gaps in operating documentation and survelliance 
programs as well as deficiencies that were addressed through operability evaluations, 

Due to the increased complexity and cost I_mposed by the ':lew i.lcense conditions and the compressed time frame for completlor:. 
it is proposed to manage the upgrade to license compliance as a project, with appropnate project management. augmentat!or o~ 
resources, vendor oversight and statton support staffing_ 
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31 ALTERNATIVES AND ECONOMIC ANALYSIS 

(~4,95i) __ . .. ____ . __ .. _ _ __ __ . 

.i 14~S..'.L_ 
NiA 
N,A -----

Status Quo· Not Recommended 

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

Alternative 1 • Complete PSA to Meet License Conditions • Recommended 

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

Alternative 2· Delay Project • Not Recommended 

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

Alternative 3 -
NA 

Alternative 4 -
NA 

Alternative 5 -
NA 

• Not Recommended 

• Not Recommended 

• Not Recommended 
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41 THE PROPOSAL 
This release of the project will initiate the work to update the probabilistic safety assessments of Darlington and Plckenng B to 
bring them Into compliance with Regulatory Standard S-294 by Dec 31,2010 as mandated by the respective current Power 
Reactor Operating Licenses, and begin work on the Picken'ng A probabilistic safety assessment as described below 

Develop 5-294 Compliant Probabilistic Safety Assessment for Darlington 

The probabilistiC safety assessment of Darlington will be upgraded In four Interdependent phases, as listed below 

Phase 1: Update Levell probabilistiC safety assessments (excluding fire and seismic events), 

Phase 2: Develop Level 2 probabilistic safety assessment models (excluding fire and seismic events), 

Phase 3: Address remaining S-294 gap issues including dispOSition of other external events such as airplane crash, intense 
precipitation. tornadoes, rail line explosion, rail line toxic gas release, transportation accident low lake level, meteorite strike, 
and geomagnetic storms, 

Phase 4: Develop Levell and Level 2 assessment models for fire and seismic events, 

Develop 5-294 Compliant Probabilistic Safety Assessment for Pickering B 

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

Develop S-294 Compliant Probabilistic Safety Assessment for Pickering A 

This phase of the project will be to begin the update the Levell probabilistic safety assessment to incorporate identified issues, 
design changes such as penmanent Inter-Station Transfer Bus design, incorporation of Unit 2 and Unit 3 Safe Storage end 
states and other design changes as well as development of the data file necessary for the Level 2 analysis, 

Develop Sustainable Internal Expertise for Probabilistic Safety Assessment 

Develop sustainable internal probabilistic safety assessment expertise which will support: 

Risk-informed decision making on regulatory issues and response to emergent plant conditions, 

Business risk assessments and optimization decisions. 

The project will meet the following overall requirements: 

1, A fonmal quality assurance process for completing a probabilistic safety assessment will be established and applied. 

2 Models will refiect the plant as built and operated as closely as reasonably achievable Within limitations of probabilistic 
safety assessment technology and consistent with risk impact 

Both Internal and external events will be inclUded. 

At-power and shutdown rnodes Will be Included. 

Sensitivity analysis, uncertainty analysis and importance measures will be included. 

3 Models will be developed uSing assumptions and data that are realistic and practical. 

4. The level of detail of the probabilistic safety assessment will be conSistent With plant testing and configuration management 
programs. 

5 Canadian Nuclear Safety CommiSSion acceptance of the methodology and computer codes to be used for the probablilsttc 
safety assessment will be obtained 

The project cost is based on vendor budgetary estimates, and experience with preliminary vendor work on PSA reVISIQ(1 ard 
considers the Increased complexity imposed by the requirement for S-294 compliance and increased scope required to 
complete the fire and seismic portions of the PSA. 

The estimate includes the cost to establish corporate oversight and to create dedicated PSA Drojec: teams at the stations to 

manage and execute the project provide oversl'ght of vendor actiVities and costs, provide expert review of "/encor proGuet :c: 
provide regufar interface w~th the regulator and for the development of a sustaining in house PSA capability 

Seven Fufl Time Equivalent employees {FTEs) are reqUired on the station prOject teams for the duratiorr of the prOJec:t 
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51 QUALITATIVE FACTORS 

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

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

The work completed on the Darlington upgrade has already identified gaps in operating documentation and surveillance 
programs as well as deficiencies that were addressed through operability evaluations 
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61 RISKS 

, :';".M"i. 
~ ~.~ . , 

Project team to determine acceptable 
, level of complexity. 

; : Contingency funding identified in this i 

! ' BCS :, 

~!~;'~:~~~!~~~~?!~: 1~\i:l;:~r:~~=~!~1!~!!~~~~::~ri:lkM~~~~@W1~~~!~~7ft~~r~1~~~~~~W%m;mf~~ 
I budgeted costs : ; seismic I fire assessments 

I I Contingency funding identified in this 

: Analysis reveals situations that 
; shutdown alone or more units. 

, t BCS. 
require i Loss of revenue and increased 1 High I Discovery Issue Resolution Process and 

! costs while solution to analysed ! , Technical Operability Evaluation 

Analysis reveals safety deficiencies 
require plant modifications to address. 

: condition is implemented . i processes will be used to address 

that Increased costs as modifications 
are implemented 

Medium 

I issues identified during analysis . 
• Analysis will also support risk-informed 
i decisions by the regulator on increasing 
· the duration of shutdown clocks. 

Analysis will be used to support risk-
! informed decisions on proceeding with 
i plant modifications. 
I Proposed modifications will be assessed 
· and prioritized by the AISC process to 

Low 

Low 

, • ensure spending ceilings are 
, : !: maintained . : : 

. Rework of submitted analyses , Delay in completing analysis ; High , Use staged reviews to minimize rework Low I 
I work with potential to miss . time . 
. license condition. 
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probabilistic risk analysts in Canada. 

·· ···· Q~~4~hMIi:i\ii~r .r~~~im:~;f:M ·· 
. · BLi&~ESSCASEa~OM~~Y · : . 

analysis by the Darlington and 
Pickering B license condition 
date may be missed due to the 

i volume of work. 

internal 
event analyses to be completed by the 
current vendor of probabilistic risk 
assessment services. 
Development of the fire, seismic and 
other external event analyses to be 
sourced from vendors in Canada and 
the United States with experience in fire 
and seismic analysis. 

· I Third party review of the analyses will be . 
· I ;. sourced from vendors In the United • 

d,." .: States. . 

r-:8~j~~!~f~:i;1~~mim~tlli~E,W~h~~!!~~!\~~E~lW&}1iRWm~\~"rffi~Ji't:~~~~~;~~y~~~!~!~~~~~@tWM:itE~~1t~~i@r@ 
· , I methodology. Statton Team to review . 

: vendor product. Independent Third Party 
, '. 

k~jg~'1~t@t:!iiliThtm~*k1~JJf:f£'E~Mi£~~~NJf£¥Mr:@jl~(tM1{;tt[g@fK©1%ili%mm'ti'HF ~2i¥lID1~i'Mr:@M'@E1NnEt1tMl%;~ 
: Regulator rejects analysis due to : Delay in completing analysis [ .. Hl9h ! Staged review by-regulator. Establish • Low : 
· methodology, data and assumptions : work with potential to miss , : update process similar to Safety Report , . 

license condition. • update. Vendor to use industry standard . 
methodology. Third party review. 

. . _- --_._- - Experienced vendors . 
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71 POST IMPLEMENTATION REVIEW PLAN 

TBD in Next Release TBD in Next Release TBD in Next Release 

Comments: 

._- - --... - .. .. ---------- ~ --- - ---- ... . _- --- -_ •.. 

;-3-. - --

'-4-.-- ----- • _____ _ __ "_. _____ • ____ ••••• _.~_. __ 0 •• _ _ • ••• ___ _ .. . _ _ • ___ ~ ._ •• • _ . _ _ __ • • 

- 5. 

---- -- -_._ ------_. _ _ ._--- --- -- - - --
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Appendix "Au Glossary (acronyms. codes, technical terms) 

CNSC Canadian Nuclear Safety Commission 

DARA: Darlington A Risk Assessment 

Level 1 PSA: Probabilistic Safety Assessment of Core Damage Frequency 

Level 2 PSA: Probabilistic Safety Assessment of Large Release Frequency 

NSS: Nuclear Safety Solutions 

PRA: Probabilistic Risk Assessment 

PSA: Probabilistic Safety Assessment 

PROL: Power Reactor Operating license 

S-294: CNSC Regulatory Standard - Probabilistic Safety Assessment for Nuclear Power Plants 
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Appendix "B" Project Funding History 

Comments: 

H o.f15 

o .. "' .. _ ___ .. _ _ .~u_."_N_. __ ___ . 

o 
o 
o 
o ------._- _ .. _-_ .... 
o 

o 
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Appendix "e" Financial Model - Assumptions 

Project Cost Assumptions: 

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

Financial Assumptions: 

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

Prolect I Station End of Life Assumptions: 

Energy Price I Production Assumptions: 

Operating Cost Assumptions: 

Other Assumptions: 
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Probabilistic Safety Assessment 10 - 62440 

Partial Release Business Case Summary N-BCS-03500-10000-ROOO 

Attachment "An 

,0nnact . Design 

Contract · Installation 

Contract . .AJ1alys~_~,=,,",es _ __ ~ . 

Committed Cost 
Inventory Wr~e Off Required 

Spare Parts I 

A PCRAF is not required 

ReViewed By: 

P Lawrence 
Project Manager 

Project Cost Summary 

Approved By: 

Y Sirota 
Maoager , Reactor Safety Da te: 

600 
2,800 
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Probabilistic Safety Assessment Upgrade 10·62440 

Partial Release Business Case Summary N·BCS·03500·10000·ROOO 

Attachment "B" Project Variance Analysis 

- .......... -.- . . - - - -... . -~----.. - •. ... _-- - --_ ....... _ .. __ ..... . 
o -_ ... ..... _ .. _-- - - -_ •. _ .•...•. ' - - ' -" '- '" _______ ____ .__ _ _ ______ 0 

Comments: 

As this is the first release for this project. the variance analysis is not applicable. 
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Attachment " C" Key Milestones 

~--~----~----~--------------------.---------------------------------

A Project Execution Plan (PEP) will be approved by September 2008. 

Comments: 
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Fuel Channel Life Management 10 - 62444 

Partial Release Business Case Summary N - BCS - 31100 - 10001 - ROOO 
11 RECOMMENDATION: 

We recommend a Partial Release of $12.3 Million OM&A for the Fuel Channel Life Management Project. A request for the 
remainder of the project cost (estimated at $12.7M) will be submitted in August 2010 when more certainty of the full scope 
and cost of the total project wi" be developed. This project is jointly funded between OPG and Bruce Power. 

Fuel channel pressure tubes in most OPG CANDU units are beginning to approach their nominal operating life of 210k 
Equivalent Full Power Hours (EFPH). Accordingly, the prospect of multi-unit stations requiring refurbishment within a few 
years of each other is a growing concern because that would lead to competition for scarce re-tubing resources to support 
concurrent refurbishment operations. As a result, OPG is considering alternatives to achieve greater value from operating 
units and provide greater planning flexibility. 

Moreover, due to the various degradation mechanisms related to fuel channels, the exact criteria for end-of-life or when 
fitness-far-service limits wi" be reached are not well defined. The methodologies, models and their bases currently used to 
demonstrate fuel channel fitness-for-service may not be adequate for late life assessments. In addition, there is an 
insufficient amount of inspection data and test results from ex-service pressure tube material on which to base projections. 
For these reasons, OPG fuel channel experts currently do not have a high level of confidence that the Darlington units can 
exceed 187k EFPH. 

At this time, fuel channel R&D to support fitness-for-service is conducted through COG work packages which address the 
needs of all COG partners. However, if the pace of these COG activities is not accelerated and tailored to satisfy the specific 
objectives of OPG, the possible refurbishment start date of Darlington may need to be advanced to 2014 from the current 
planning scenario start date of 2016. As it takes more than 5 years to plan such a major undertaking, adequate lead time for 
a possible start date of 2014 would already be an issue. 

The objective of this project is to have high confidence that Darlington can operate to 210k EFPH or beyond and that 
Pickering B can operate to 240k EFPH or beyond. This partial release will allow the critical pathllong lead items to be initiated 
with the appropriate contractors to provide the results by 2012 which will subsequently support development of technical basis 
documents for continued fitness-for-service. 

This project will accelerate some work being conducted through the CANDU Owners Group (COG) Research & Development 
(R&D) program as well as resolve issues which are outside of the general COG scope. The activities which will be initiated 
with this Partial Release includes the following key elements (to the end of 2010): 

1. The first 1-1.5 years of a four year COG Joint Project with AECL and Bruce Power (BP) to conduct burst tests on ex­
service pressure tubes to determine their fracture toughness at end-of-life (EOL) conditions; 

2. Additional fracture toughness tests to support EOL limits 
3. Defining annulus spacer surveillance requirements for subsequent testing/examination activities when pressure tubes 

and spacers are removed; 
4. The first 1-1.5 years of 2 and 3 year experimental programs on pressure tube crack initiation to improve the basis for 

modifying the fitness-far-service methodologies and demonstrate increased margin to crack initiation. 
.. ..--.--.·-T---.-----, '-. -. -r---·-...... · .. · .. r . 

$M (incl co~ting~"..cyL..L ... ~lle~_J-':!~_2008200~ ... _L_~010 
Current!tReleased .. l..._. Non~ __ ._ .. ___ .... _ .. _. . .. 

2013 

Requested Now . Partial . 2,533 . 9,728 
~FUtureFundingReq'd-;"'''''''''Fu~'--''~''''-' .. -.. - ......... _- -- 7,741 4,010 9"08 
. .............. . . I 

Total Project Costs : 2,51L . 9.1.28: _ 7J 41 4,010 • 908 

Later . ... ~~~ Total:_ 

12,261 
12,659 

- - -!-

. 24,920 
· .. ·No" .. Pro)ectCosts .. T' .. ....... .. 

Grand Total' . 2,533 9,728 ; 7,741 4,010 . 908'?~~~Q 
r-' Investment Type" ·-l--.... -C·lass· .. · .. ---j ·-.. --NPV-.. ----r----· .. --IRR ,Discounted Payback 

___ .....:V-'..alueE~hancing _____ .....L_~_._OM~. ___ ..l. ____ 2,198_ . ' .. i ... ____ NJ.t-. ....... __ ... _L_ ....... _. N/A_ ... _ ........ · 

Submitted By: 

IC'CI-0.L/L~-­
f~ W Robblns"--_.--..---.. --... 

Chief Nuclear Officer 

D Hanbidge 
SVP & Chief Financial Offic r 

Date 

'=-="'-'-7-"'f"'roT':'v"Ta.!....li .:...P~r OAR Element 1.2 Prolect not In Budget' 

~-<-L-<. I D fill- , 2c.,.."'" ~ 
T itcileli 2) Datw' 
President & Chief Executive Officer 
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21 BACKGROUND & ISSUES 
Although the life limiting pressure tube degradation mechanisms vary slightly between stations (See Project Charter), this 
can change over time and the degradation mechanisms listed below have an impact on pressure tubes at both Pickering B 
and Darlington. 

This type of R&D work is typically eligible for Scientific R&D tax credit, and one will be pursued to reduce the overall cost to 
OPG. 

Deuterium ingress and its impact on material properties 
During hot operation, fuel channel pressure tubes react with the heavy water coolant and, as a consequence of this, the 
concentration of hydrogen (deuterium and protium quoted in terms of the equivalent hydrogen concentration, Heq) increases 
over time. As well, in the pressure tube/end fitting rolled joint region, there is an additional galvanic corro~ion component 
which makes the process in this region much more rapid. Since pressure tube material has a limited solubility of hydrogen 
which increases with increasing temperature, the brittle hydride phase is present during unit heat-up and cool-down 
transients - which makes fuel channel pressure tubes susceptible to an active cracking mechanism, delayed hydride cracking 
(DHC). As well, it is unknown whether the Heq anticipated to be found later in fuel channel life will have an adverse impact on 
the mechanical properties of pressure tubes. 

Due to the limited fracture toughness data available for high Heq conditions, CSA N285.8 limits the allowable Heq in the main 
body of a pressure tube (BOT) and in the tensile portion of the rolled jOint (RJ) region to 70 ppm at the inlet and 100 ppm at 
the outlet. These values are therefore referred to as "End-of-Life" (EOL) limits. Although these are currently hard limits, 
operation below this value (but above the solubility limit) cannot be supported with the available data. 

As a result, OPG fuel channel experts have only medium confidence (up to 70%) that the pressure tubes in Darlington will 
achieve its nominal operating life of 21 Ok EFPH. This is due to a lack of scrape data from the Darlington Units to support 
model predictions, the fact that Darlington Unit 3 scrape samples in 2002 exhibited some very high uptake trends that 
exceeded the upper bound of the CANDU 6 model, and that Darlington pressure tubes have some of the highest initial 
impurity hydrogen (Hinitial) values in any CANDU units. Other contributing factors include a scarcity of rolled joint Heq data 
and the lack of a predictive rolled joint model. If the currently defined EOL limits are reached in Darlington earlier than 21 Ok 
EFPH, then it may be necessary to advance the refurbishment schedule from the current plan of 2016 to as early as 2014. 
As it takes more than 5 years to organize for such a major undertaking, adequate lead time to start in 2014 is already an 
issue (as illustrated in Attachment D). In addition, there is a significant loss in economic value if the Darlington units need to 
be refurbished earlier. Aside from issues concerning reaching this limit, it should be recognized that there little high 
hydrogen material property data from ex-service pressure tubes. Hence, there is insufficient data to provide the needed 
technical basis supporting operation of pressure tubes with Heq above the solubility limit and beyond. 

Until recently, Pickering B was not expected to exceed the EOL limits during the pressure tube nominal operating life of 21 Ok 
EFPH. This expectation was related to the lower operating temperatures in Pickering B. However, the hydrogen and 
deuterium profiles through the inlet and outlet rolled joint regions of surveillance tube P6 M14 have challenged this belief 
(report issued December 2008). It appears that P6 M14 has much higher deuterium uptake in the compressive regions of 
the pressure tube and the Heq exceeds the solubility limit at both inlet and outlet rolled joint burnish marks. 

Although the fuel channel work conducted under COG is considerable, if it continues at its current pace, it will not address 
the following concerns in time for OPG to make confident predictions of fuel channel pressure tube life in order to optimally 
plan potential refurbishment activities: 

a) Pressure tube material property changes with high Heq; 
b) Kinetics of deuterium ingress (increasing Heq) in the rolled joint region - to project future values and predict when 

EOL values will be reached; and 
c) The appropriateness of the current limits 

If it is demonstrated that there remains an adequate margin on material properties with high Heq , changing the limits may be 
justified, thereby increasing confidence that Darlington can operate to 210k EFPH or beyond and that Pickering B can 
operate to 240k EFPH or beyond. 

Crack Initiation 
Extensive flaw populations in Pickering 8 were generated in pressure tubes, largely dUring commissioning due to 
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construction debris entrained in the Primary Heat Transport System (PHTS). Flaws that fail to satisfy the acceptance criteria 
provided in CSA N285.4-05 must be evaluated for acceptability and the condition must be dispositioned with the regulator. 
CSA N285.8-05 provides the recognized and accepted means of assessing flaws. One requirement is to demonstrate that 
crack initiation will not occur from DHC, fatigue and hydrided region overload. Pickering B currently has a number of flaws 
where crack initiation is predicted. This has resulted in the imposition of thermal cycle limits on operation and a requirement 
for re-inspection to assure that there has been no crack propagation. Although crack initiation has never been observed, 
these flaws continue to be monitored with a decreasing number of available cycles due to increasing deuterium 
concentration in the pressure tubes. Procedures currently used to assess flaws carry a significant degree of conservatism 
which is becoming increasingly limiting. 

Test programs are underway to address the excessive conservatism involving the use of more realistic flaw geometries, Heq 
and sample conditioning. Initial results have shown much greater resistance to crack initiation in pressure tubes using these 
conditions. However, it is proceeding at a pace that will not produce the desired results by 2012 as required by OPG to 
better plan possible refurbishment activities. 

A recent attempt to modify the evaluation procedure for fatigue crack initiation was not accepted by the CNSC because there 
was insufficient data to support the proposed changes. Following this, an 'interim approach' was adopted with a commitment 
to produce more data in the next few years to support the original request. This would include testing pressure tube material 
in air and reactor water (to capture any environmental effects). 

Additional testing to support changes to all crack initiation mechanism evaluation procedures would increase the operating 
window (especially for Pickering B) by showing that pressure tubes currently in service have a higher resistance to crack 
initiation than they are currently given credit for in assessments. 

Probabilistic Core Assessments and Leak-Before-Break 
CSA N285.8-05 requires that probabilistic core assessments be conducted to demonstrate that the probability of pressure 
tube rupture remains acceptably low, and that leak-before-break capability remains. 

In addition to evaluating detected flaws found during inspections, the condition and acceptability of the pressure tubes in the 
reactor core as a whole must be evaluated using a Probabilistic Core Assessment (PCA). Among other input information, 
data from crack initiation experiments and the subsequent evaluation methodologies in the PCAs which impact on the 
probability of pressure tube rupture are to be evaluated against an acceptance criterion. The current state-of-the-art 
understanding of crack initiation is not captured in the current PCA code and, for this reason, the results are considered to be 
conservative. As well, the tool is not qualified to the industry standard of CSA N286.7. This exposes OPG to some 
regulatory risk. 

leak-before-break refers to the scenario where a through-wall crack in a pressure tube results in a leak into the Annulus Gas 
System which is detected and subsequent operator actions are taken to place the reactor in the cold and depressurized state 
prior to reaching the extent of crack propagation when pressure tube would catastrophically fail. Assurance of this capability 
is becoming increasingly difficult as the pressure tube properties degrade with time, and a change in methodology and/or 
input parameters can have a significant impact on the eroding margin between what is done at the stations and what needs 
to be done to demonstrate compliance. 

Spacer Integrity and prlcr Contact 
Annulus spacers perform the critical function of maintaining a gap between the pressure tube and calandria tube - to assure 
that contact between these components cannot occur. This contact led to the catastrophic failure of channel G16 of 
Pickering Unit 2 in 1983. As such, spacer integrity must be demonstrated over the full operating life of the reactor. 

The spacers used in Darlington are a tight-fitting design made from Inconel X-750 design which is meant to remain in its as­
left position for the duration of the operating life. Recent OPEX from the recent removal of the pressure tube and spacers 
from channel 018 in Darlington Unit 2 has indicated that the structural integrity of this spacer design may not be sufficient to 
achieve the current nominal operating life of 210k EFPH. This is because the removed spacers arrived at AECL-CRL (Chalk 
River laboratories) in several pieces and testing indicated that some material properties had degraded. Although the 
flasking and transportation to AECl-CRL may have led to the ultimate failure of these spacers, their degraded properties are 
due to operation. It is unknown at this time whether the degradation in properties of spacers in service at Darlington has 
saturated or if degradation will continue. This issue is one that could result in premature shutdown of Darlington units. since 
failure of a spacer leading to pressure tube-calandria tube (PT-CT) contact in the outlet region of almost any pressure tube in 
Darlington would result in hydride blister formation and subsequent pressure tube rupture. 
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Although the material properties of the loose-fitting Zr-Nb-Cu spacers in Pickering B are considered to be adequate for a 
240k EFPH pressure tube life, the root cause investigation of the failed calandria tube in Pickering Unit 7 channel A 13 
revealed significant spacer wear as well as wear on the adjacent pressure tube and calandria tube surfaces. This calls into 
question whether the spacers in Pickering B are capable of maintaining a PT-CT gap during a 240k EFPH pressure tube. 
The root cause investigation team has produced an interim report, but the current funding source will not support additional 
activities to determine the root cause of spacer wear, the extenUseverity of spacer is in OPG reactors. or the impact of worn 
spacers on PT -CT contact predictions. 

In addition, there is currently no program to periodically assess spacer integrity as they can only be examined when a fuel 
channel pressure tube is replaced. Moreover, they aren't part of the normal surveillance activities associated with fuel 
channel replacement. Therefore, a spacer program is needed to assure structural integrity over the full unit operating life. 
Elements of this program include: a comprehensive literature survey to determine the credible degradation mechanisms and 
subsequent assessment methods/procedure and acceptance criteria for the results. 
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31 ALTERNATIVES AND ECONOMIC ANALYSIS 

BaSI Case Recommendation 

$ MiUlons TIming ONGS PNGSB Total ONGS PNGSB Total 

EFPHOOO's 187KEFPH 210K EFPH 210K EFPH 240 EFPH 

Revenue 2009 toEOL 120.551 6.513 12i.064 131.831 12.198 ~ 44.029 

OM&A OperatIOns 200910 EOl (54.964) (4341) (59305) (59321) (7,672) (66993: 

OM&A Project 2009 to EOl 0 0 0 {12) (12) r;;;! 
;'" ~. 

Refurb (Capital) 2009 to EOl (5.827) 0 \5.827) (6.051) G (605t: 

Present Value (PII) 2009 toEOl .9.053 1.261 10.314 10,321 2.191 12.512 

Net Present Value (NPV) NfA N/A N/A 1~ 930 2,198 

Base Case: Not Recommended - Continue with current COG R&D program to support Fuel Channel FFS 
(Do nothing) 

At the pace with which fuel channel R&D is proceeding under COG, the results of testing and associated analyses will be not 
be completed in time to demonstrate high confidence (>70%) in fitness-for-service beyond 187k EFPH for Darlington and 
beyond 210k EFPH for Pickering B. This could result in Darlington units reaching their end-of-life as early as 187k EFPH with 
the possible refurbishment advanced from 2016 to 2014 - at substantial cost For Pickering B, support for the technical basis 
for operation of fuel channel components to 240k EFPH will likely not have the required confidence by 2012 if the work is not 
accelerated. 

Alt. 1: Recommended - Follow proposed plan to acquire appropriate information for 2012 (Do this) 

Completing the proposed experimental and analysis work within the required timeframe in conjunction with executing lCM 
planned inspections and maintenance will demonstrate whether there is high confidence (> 70%) that Darlington units can 
operate to 201 k EFPH or beyond and Pickering B can operate to 240k EFPH or beyond - allowing possible refurbishment 
activities to be planned effectively at Darlington. The operation of Pickering B to 240k EFPH would realize greater economic 
value from these units. 

Alt. 2: Not Recommended - Delay proposed work by one year 

If the proposed work is delayed by one year, the required results to support high confidence nominal EOl predictions will not 
be realized until 2013. This is one year later than the target date and only one year before possible Darlington 
refurbishments would have to begin if operation beyond 187k EFPH cannot be supported with high confidence (>70%), 
leaving no adequate lead time to plan the refurbishment. 

Note: Regulatory conditions require that at least some of this work is funded and initiated in the short term (i.e. fatigue crack 
initiation experiments). 

Alt. 3: Not Recommended - Conduct some of the work proposed (Do less) 

This alternative is a 20% cost reduction in scope over the recommended Alternative 1 where the work with the least impact on 
satisfying the project objective was removed from the scope. It is anticipated that the impact of reducing the scope would 
result in a reduction to the confidence to below 70% in EOl predictions required to support operation of Darlington to 21 Ok 
EFPH and Pickering B to 240k EFPH. 

This alternative is not recommended based on supporting high confidence (> 70%) projections of operating Darlington units to 
210k EFPH or beyond (from 187k EFPH) and Pickering B units to 240k EFPH or beyond (from 210k EFPH), the calculated 
value of this work exceeds the estimated cost and any reductions to the scope could impose an unacceptably large risk on the 
project and impede achievement of objectives. 
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Alt4: Not Recommended - Request regulatory relief on life limiting issues 

In the area of fuel channel fitness-for-service, several submissions to revise the fitness-for-service methodologies (or inputs te 
these methodologies) have not been completely accepted by the regulator and 'interim approaches' have been utilized whlcr 
include commitments to conduct additional work to justify the original submissions. By requesting relief in areas wherE 
commitments have been given (including some cases with formal plans) to justify previous submissions, the regulator may 
lose confidence in OPG since the regulator may already consider the 'interim approaches' to be a form of relief. Moreover, 
technical experts in the industry share most of the concerns of the regulator, and it would be prudent to get the appropriate 
answers rather than requesting relief. 

Alt. 5: Not Recommended - Accelerate program further to get answers in 2011 (Do more) 

Although having answers sooner (i.e. 2011) would be very beneficial, it is unlikely that additional funds would make this 
possible. The current limitation in this work is resources - specifically technical experts, technicians and facilities. Even if the 
funding could be made available immediately, facilities similar to those at AECL-CRL, capable of conducting work on pressure 
tubes, cannot be built in the time required. 

Results of Key Sensitivity Analyses 
NPV ($2009M) 

Electricity Price 
(Low/High Mkt Price) 

. ! High Confidence Station Life 
(-2 yr PB; - 1 yr DA [refurb in 

2015J / +1 yr PB; +2 yr DA 
[refu rb in 2018]) 

Integrated Fuel Channel 
project Cost (half/double) 

o 500 1000 1500 2000 2500 3000 3500 4000 450 

Results of the economic assessment were tested for sensitivity to key inputs such as (i) assumed electricity price, (ii) length of 
additonal station life achieved, and (iii) integrated fuel channel project costs, and indicate the following: 
(i) The value is extremely sensitive to the assumed electricity price. In a high price regime, the value would be $3.8 8 and in a 
low price regime, the value would be $800 M. A low price regime would result from low electricity demand and low gas prices. 
such as during a prolonged economic slowdown or high conservation. 
(ii) The value is sensitive to the station life that can be achieved with high confidence. If Pickering 8 units achieve only 225k 
EFPH and Darlington units achieve only 200k EFPH with Darlington refurbishment starting in 2015, then the value would be 
$1.2 B. If the Pickering B units achieve 248k EFPH and the Darlington units achieve 225k EFPH with Darlington refurbishment 
starting in 2018, then the value would be $3.1 B. 
(iii) The value is insensitive to project costs even if they are doubled. 



Filed: 2013-09-27 

EB-2013-0321 

Ex. F2-3-3 

Attachment 1 Tab 5

ONTARIOPOWER 
OPG Confidential Page: 9 of 18 

GENERATION BUSINESS CASE SUMMARY 

41 THE PROPOSAL 

This Partial Release is to start critical path/long lead time work required to increase confidence that Darlington units will 
operate to 210k EFPH or beyond and that Pickering B units will operate to 240k EFPH or beyond. It is intended that this 
program will provide the results by 2012 thereby allowing development of the appropriate bases to support fitness-for-service. 
The partial release will fund the project work to be conducted until the end of 2010. 

The scope of work for the complete project includes activities to address: 
1. Deuterium ingress and its impact on material properties 
2. Crack initiation 
3. Leak Before Break and Core Assessments 
4. Spacer Integrity and PT/CT contact 

Tasks under each category are designed to create a more comprehensive, overall understanding of fuel channel degradation 
and fitness-for-service limits. This work will support regulatory submissions to modify fitness-for-service methodologies, 
acceptance criteria, etc. related to fuel channels. This would essentially shift the fitness-for-service limits and (ideally) support 
the operation of Pickering B units to 240k EFPH or beyond and the operation of Darlington to 210k EFPH or beyond. 

The following work includes the total current project work scope to be conducted over the next 3 years as a joint project 
between OPG and Bruce Power with cost sharing at a ratio of 5.5:3.5 (OPG:BP). 

Deuterium Ingress and its Impact on Material Properties 
A method will be developed to add hydrogen/deuterium to ex-service pressure tube material in a manner which does not 
affect the irradiation damage*. After this technique is qualified, tests to determine the fracture toughness at proposed end-of­
life conditions will be conducted as proposed in the COG Joint Project 4299. Since it is anticipated that the 
engineering/qualification of a new method/technique will require approximately one year of effort and to mitigate the risk of a 
new technique not being capable of achieving the desired results, a parallel task involving the current technique will be 
pursued with a plan for its implementation as a non-ideal solution. Other, supplementary fracture toughness tests on both ex­
service and un-irradiated pressure tube material will be conducted to support the development of fracture toughness curves at 
end-of-life Heq levels. 

Other activities to support deuterium ingress projections will be conducted including: developing detailed requirements for 
rolled joint Heq model to ensure that the modification of current code addresses concerns over the lack of predictability; 
updating the body-of-tube deuterium ingress model to improve the accuracy of long term predictions; and using existing and 
new data/models to calculate the time reach end-of-life Heq values for all units. 

* This work currently carries the greatest degree of uncertainty/risk because the vendor(s) have not stated conclusively 
whether or not they can conduct some of the proposed work in their hot cells. Because of this, a parallel path of doing the 
engineering and initial qualification in other hot cell facility will be followed. 

Spacer Integrity and PT/CT contact 
To address concerns over tight-fitting (Darlington) spacer integrity, the major scope of work includes: determination of the 
mechanism of degradation of I-X750 spacer material, development of a comprehensive program of condition monitoring 
including evaluation methods and acceptance criteria for examination of ex-service spacers and pursuing the implementation 
of PT-CT gap measurements to assure spacer integrity and capability to maintain an appropriate gap. As well, an 
experimental program to irradiate I-X750 may be warranted to determine the rate of degradation in early life for extrapolation 
and projection to late life operation. 

To address the concerns over loose-fitting (Pickering B) spacer wear, the major scope of work includes: completing the root 
cause investigation for P7 A 13, determination of the impact of spacer wear on' PT -CT predictions, and examination of other 
available ex-service spacers to determine the possible extent of spacer wear in OPG reactors. 

Crack initiation 
Tests using more realistic sample geometries and conditioning cycles will be conducted to quantify increased crack initiation 
resistance. This will allow flaws in Pickering to pass fitness-for-service evaluations in the future as well as support 
Probabilistic Core Assessments 

The work includes: quantifying the positive benefit of reduced pressure shut down on crack initiation, increasing the variability 
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and Heq validity range on the non-ratcheting factor, determining the effect of having surface flaws and angled flaws versus full­
length/axial flaws. Preliminary assessments of this type of work has indicated that pressure tubes are more resistant to crack 
initiation than current methodologies credit and, with the data to be acquired from these tests, the technical basis to modify 
fitness-far-service methodologies can be made. 

Fatigue crack initiation experiments will be conducted in air on both ex-service material and un-irradiated material, as well as 
in a reactor water environment on un-irradiated material to support regulatory commitments to use the current 'interim 
approach' and make subsequent changes to the evaluation procedures. This will enable Pickering 8 to pass flaw evaluations 
and remove cycle limitations imposed by fatigue crack initiation 

Probabilistic Core Assessments and Leak-Before-Break 
The Probabilistic Core Assessment tool will be updated to reflect the current understanding of fuel channel degradation, as 
determined by other parts of this project, to offer a more realistic assessment of reactor core integrity. In addition, the tool Will 
be qualified to the requirements of CSA N286.7 as an Industry Standard Tool (1ST). 

A new approach to the leak-before-break methodology will be explored which follows what is done in US plants to move away 
from the overly conservative treatment currently used. This will enable increased margin to be demonstrated in assessments. 
This increased margin will allow further material degradation and equipment availability issues to be accommodated more 
easily. 

The project work will also include ensuring that condition monitoring prescribed in the OPG Fuel Channel Aging and Life Cycle 
Management Strategy and Plan is executed. The resultant data is essential to determine when fitness-for-service limits will 
be reached. In addition, it is essential that experimental results be analyzed and technical basis documents developed to 
support improved methodologies meeting technical and regulatory requirements. 

51 QUALITATIVE FACTORS 

This work is intended to be part of an industry-wide initiative to gain greater certainty on the fitness-for-service limits for fuel 
channels. If this is executed as a COG Joint Project, it gives Bruce Power important information concerning the timing of 
possible OPG refurbishment activities. This will help the industry to optimize refurbishment plans, and may reduce the strain 
on resources to conduct refurbishment of many units in parallel. 

Even if it is determined that the current base case is accurate, and refurbishment activities must be brought forward in time 
from 2016 to 2014, this will be much more advantageous than unplanned shutdown of the units. 

This work is part of a comprehensive Fuel Channel Life Management Plan which has been developed to drive to higher levels 
of confidence in longer pressure tube lives for the OPG nuclear units. Achieving higher levels of confidence has many 
benefits which are not easy to quantify including providing enhanced flexibility to OPG to: 

(i) Manage the lead time constraints, and other preparatory issues (e.g. resource constraints, long lead time 
material, project mobilization) associated with the Pickering 8 refurbishment, should it proceed; 

(ii) Manage the overall refurbishment schedule for the nuclear units, particularly the uncertainty around the 
refurbishment schedule for the Darlington units given current uncertainties in unit end-of-life dates, should it 
proceed; 

(iii) Manage the uncertainties created by any potential delays to new nuclear in-service dates: and 
(iv) Manage the potential significant capital and resource requirements and financial sustainability of OPG associated 

with multiple simultaneous refurbishments and new build nuclear campaigns: 
(v) Manage regulatory risks associated with fitness-for-service limits. 
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61 RISKS (see Attachment 0 for details) 
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Risk DeSCription Mitigating Activities Before Mitigation After Mitigation 
Resources unavailable to do the Get estimates and resource 
work in the required timeframe commitments from vendors before full 

release, 

Close collaboration with the COG fuel 
channel work program to ensure 
optimum utilization of existing 
resources. 12 12 8 8 
Pursue alternate facility for engineering 
work associated with new hydrogen 
addition technique. 

Spread work over multiple facilities with 
ability to scale up work at alternate 
facility, 

Results indicate degraded Pre-establish performance criteria and 
properties which impact on evaluate impact 

contmued operations (including Monitor results progressively with hold 
other stations) points to ensure that expected 10 10 10 10 4 4 4 4 

performance attained and potential 
impact I 
Establish more comprehensive fitness-
for-service assessments 

Funding not available in time to Establish schedule based on 
complete work release of funds and accelerate 15 15 8 8 

work if necessary and possible 
Other EOL work not funded - Hold challenge meeting with OPG 
negating large benefit of this and industry partners to minimize 10 10 5 I 5 
work probability of unfunded work. I I 

Regulator disallows use of the results Obtain buy-in from regulator on proJ'ect 3 
. d . f d f I'f . . 6 12 12 2 3 In etermlnatlon 0 en -0 - I e limits. plan and approach to be undertaken I 
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Probability x Impact 
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Before Mitigation After 

Unable to hydride material to I Parallel work to use current 
appropriate levels with new technique to get necessary data I 8 I I 8 I I 4 I I 8 
technigue 
FC lCM planned work not Ensure stations are aware of the 
completed during outages to impact of not conducting inspection I 12 I 12 I I 12 I 4 4 4 
obtain necessa data work in lCM 
Results from inspections show Use this work as basis, if possible, I 10 I 8 I 10 I 6 4 6 
increased O-u take rate in RJ for increasin EOl limits 
Vendor resists using new Pursue alternate facility for 
hydriding technique in hot cells engineering work associated with 9 I 9 I 4 4 

new h dridin techni 
Irradiated spacer properties More comprehensive assessments 
indicate that properties are will be conducted to demonstrate 9 I 12 I I 12 I 6 6 6 
continuin to de rade fitness-for -service 
Unanticipated event causes hot Allow enough lead time in work to 

8 I 8 I 4 4 cell unavailabilit absorb some del-
Bruce Power and/or Atomic Energy of Contingency added in out years to 
Canada chooses not to co-fund this accommodate any reductions in funding 
work in subsequent years by other participants 181 I 8 I I 8 141 I 4 I I 4 

Additional OPG funding may be 
defined 



Filed: 2013-09-27 

EB-2013-0321 

Ex. F2-3-3 

Attachment 1 Tab 5

ONTARIOPOWEiI OPG Confidential I Page: 13 of 18 

GENERATION BUSINESS CASE SUMMARY 

71 POST IMPLEMENTATION REVIEW PLAN 

Type of PIR: 

I 

Targeted Final AFS 
Date: 

Targeted PIR Approval 
Date: 

I Simplified Dec 2013 Jun 2014 

PIR Responsibility 
(Sponsor Title) 

VP, Science and 
Technology 

D~veloPrn~nt [)ivision L __ ._. ______ _ 

Measurable 
Parameter Current Baseline Targeted Result 

How will it be 
measured? 

Who will 
measure it? 

(person I group) 

r1.I Results receiV-ed-
I ! from experiments 

2016 assuming COG-August20T2-- i Dateflnalresultsare TManager,MCED 
funding remains at received to support next I 

and analyses current level, and parameter I 
appropriate task I 
funded. + 

2. Submissi'---on-of::---r-2=C0::-C1C=6-'7b-a-se·d on {:ece~m~b~er: 20,12 --rl_:Do;oact:eumOfeSnUtsbmtoiSthSeion Of--
I 

projecT-sponsor 
technical basis to appropriate results 
modify FFS to (see Item 1) regulator I 
re ulator 

3. ~~t ~~;~:~~~~~ 210K EFPH --I 240K EFPH ----- I ~~~~~~i~~~i;~perts -i-Manager, MCE[)-

for Pickering B I confidence I 

4. ~:~ ~~~~2:~~e I 187K EFPH . 210K EFPH-----tFueIChanneTeXperts--r·, Manager~MCED 
EOl predictions I I concur with high 
~~~~~~gton Fuel I· I confidence . _______ L ____ . ______________ L..._._______ _ 1 
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Appendix "A" Glossary (acronyms, codes, technical terms) 

EOL - End-of-life - Based on design life of 210k EFPH 
Heq - equivalent hydrogen concentration if a" deuterium (0) were replaced with protium [H) (Heq = [H) + [0]/2) 
O-ingress - with hot operation, deuterium enters pressure tube material 
Hydriding - the process of adding hydrogen (deuterium or protium) to pressure tube material to simulate later life conditions 
RJ - rolled joint between the pressure tube and end fitting 
PT - Pressure tube 
CT - Calandria tube 
PHTS - Primary Heat Transport System 
COG - CANOU Owners Group 
PCA - Probabilistic Core Assessment, used to evaluate degradation of all fuel channels based on established 
methodologies and inspection results 
CNSC - Canadian Nuclear Safety Commission, Canadian regulator under the Nuclear Safety and Control Act 
AECL - Atomic Energy of Canada Limited 
AECL-CRL - Chalk River Laboratories of AECL where ex-service fuel channel examination and testing is, typically 
conducted 

Appendix "8" Project Funding History 

---A=-=':"C' E=-x-:i-st-:-in-g-'-a-nd-::-:::P-:-'a-n-n-e-=-d Rc-e":-e-a-s-es--::(i-n-c','-c-ontingency)'----r---1----T------- '1 
Cumulative Values I i II i 

'$OOO's 

Release Type. Month Year I 20091.2010 I 2011 I 2012 __ 20~.'~()~ __ L_ Later .JC!!al .. 1 

Partial Jun 2009 i 2,533 , 9,728 'i )R-t ' ________ ' ___ . 12c361 i 

__ Full _-t-_A_ug~~2_0_1_0.--,-_.. _, _._~74~~ .. 4,009 r __ 90_8_-+ _____________ , 12,658 

L-.. --~----- -----i-. ---1_. I ~ 
~ 1 

Comments: 

o 
o 
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GENERATION BUSINESS CASE SUMMARY 

Appendix "e" Financial Model - Assumptions 

Financial Assumptions: 

Discount Rate 7% Cost Escalation (yr) 2% SR & D Opportunity See Comments 
Progress Payments N/A Foreign Currency ??? Retainer Fee ??? 

Income Tax Rate PST ??? Interest Rate (Capital) ??? , 
Depreciation Rate (Capital) N/A Leasing ??? Indexed Priced Contract ??? I 

Comments: 
SR&D opportunity to be explored. It is likely that at least some of this work would qualify. 

Project Cost Estimate: 
- -" ~" 

Design Complete N/A Quality of Estimate Budget + 30% to - 15% 3rd Party Estimate N/A j 
Reviewed by Sponsor Yes OPE X used N/A Lessons Learned none available 

- -. 

Similar Projects Yes Budgetary Quote(s) No First Unit Actual Used Not unitized 
Cost Sharing TBD Contracts in place Some in place Competitive Bid None requested 
Fixed Price Contract Fee for Service N/A Firm Vendor Proposal No 

Comments: 
Partner through COG and the CANDU industry will be sought to reduce costs to OPG. 

Rationale for Cost Classification: 

N/A 

Generation Plan Assumptions: 

Station Unit EOL MW Capacity Planned Outages for Project Work (eg P1071) 

Pickering A 1 N/A N/A 
N/A 

4 N/A N/A 
5 N/A N/A 

--
6 N/A 

Pickering B 
N/A 

N/A N/A 
7 N/A N/A 
8 N/A N/A 
1 Jun 2018 

Darlington 2 Sep 2016 
935 88% -

3 Mar 2020 
----.-.-~-

4 Dec 2021 ._~~ __ J -_._-. -.-

Comments: 
N/A 
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Fuel Channel Life Management 10 - 62444 

Partial Release Business Case Summary N - BCS - 31100 - 10001 - ROOO 

Attachment "A" 

2009 

Currently Released 

i This Release 2,533 

ci Future Release 

Project Funding 2,533 

Project Cost Summary 

2010 2011 2012 2013 2014 2015 Later Total 
416 416 416 208 1.758 .... --- -----------~--, 

---..--.~-------------

-- --------------------________________ ---.t 

65 

· 
9,728 12,261 

7,741 4,010 908 · 12,659 

9.728 7,741 4,010 908 . . · 24,920 

Note: Scores Basis = Cash Bash~ = Funding Basis (Timing differences only) 

I · 
Variance to Bueln ... Plan 2,533 7.553 6,336 3,351 783 . . · 20,556 

Removal Costs included above 
g 

Inventory to be written off ~ · !'t 
Spare Parts in Inventory · 

The estimated variance(s) to the 2009·2013 Business Plan will be addressed through the portfolio management process. 
A PCRAF will be a roved b Oct 2009. 

Reviewed By: 

Norman Webb 
Project Manager Date: 

D::~ 
Strat IV Manager Date: 
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GENERATION BUSINESS CASE SUMMARY 

Attachment "B" Milestones and In Service Declarations 

Key Milestones 

Completion Date 
------, 

Day Mth Yr 
Description 

31 May 2009 List of prioritized work with cost and schedule estimates developed 
30 June 2009 BCS approval from AISC -
31 Aug 2009 Funding secured for Long Lead items from Partial Release ---------
31 Aug 2009 Issue RFP/RFQs for long lead work identified in plan --
15 Sep 2009 Kick-off Meeting ---
30 Oct 2009 PEP issued for use 

-

30 Jun 2010 BCS finalized with more accurate scope and cost estimates -
31 Aug 2010 Approval of funding for project (BCS approved) 
31 Aug 2010 Issue RFP/RFQs for balance of work identified in plan 
31 Aug 2012 Results obtained from analysis and experiments 
31 Dec 2012 Regulatory acceptance of the fitness-for-service basis for continued operation _ 

--
---

A Project Execution Plan (PEP) will be approved by Oct 2009 

In Service Declarations: (Capital Only) 

Month Year Description $ 000'5 % 

---------f---------------

--------------- ------------+-------- +---
r----+---- +-------------------------------_+_-- -- -------
~--1_--~------------------------------_+_---+------­

~--1_--~----------------------------_+---_+-----

I 
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GENERATION BUSINESS CASE SUMMARY 

Attachment "C" Risk Probabilities Chart 
-

!--. Likely -_ rProbable ! I Likelihood Improbable Unlikely Possible --I ProbabilitY <= 1 in 1000 About 1 in 100 About 1 in 10 About 1 in 5 T >= 3 in 4 
I Rank 1 2 3 4 1 5 

-

Risk Impact Chart 
Project 

._----

J T-_ I I 
Impact 

Financial Schedule 
Quality Corporate 

Regulatory I Legal Health & Safety Environment 

I 
Nuclear I 

Rating (12 Reputation Safety I 
months) ._---L-

>80% of > 90 day Significant, National Non-compliance with potential Potential for fatality( s) Spill or release causing I Loss or 
Total delay unacceptable non- and for significant implications for immediate and extended impact I serious 

5 
Project $ conformance international personnel, potentially large with off-site impacts, e.g.: degradation 

requiring extensive adverse damages or Criminal Charges Clean-up costs> $15M of a safety 
rework coverage or OR Potential loss of operating Cat A spill (>55 pts) system 

impacts licenses 
30% - 30 - 90 day Unacceptable non- Long-term Legislative non-compliance Potential for life- Exceedances resulting in charges Reduced 

I 80% of delay conformance local or with potential for fines, threatening critical injury or Director's Order effectiveness 

4 
Total requiring some national charges, and damages OR or permanent total Cat A spill (45 - 55 pts) of a safety 

I Project $ rework, but not impact Major degradation of reputation disability, including Public complaints with OPG system 

! 
major with regulatory bodies occupational disease implications 

Explosion and/or major fire 
: 15% . 10 - 30 day Non-conformance Major local Systematic non-compliance Potential for less serious Cat B spills Reduced 

30% of delay bordering design impact or with potential for fines critical injuries (e.g. Emission in exceedance of effectiveness 
Total tolerances, minor OR fractures), permanent regulatory or legal limits I of redundant 

3 Project $ potential to require national Potential to cause strained partial disabilities and Field orders or AMP's I safety 
rework impact relationship with regulator, temporary total Public complaints with OPG system 

Minor local increased surveillance and/or disabilities of a significant implications components 
: damage regulations nature Danger to health, life, or property 

I 
I 5% -15% 3 - 10 day 

\ 
Acceptable non- Complaints Systematic non-compliance Potential for less serious Cat. C spills - reportable Impact on a 

. of Total delay conformance, from local with impacts to project temporary disabilities and Administrative infractions safety 
i 2 

Project S within design officials / schedule injuries requiring off-site Public Complaints with plant level support or 
; tolerances, no politicians OR medical attention other implications safety 

I rework required Possibility of regulatory / legal than first-aid. Complete related 
I implications recovery by worker. system I 

11 
<5% of < 3 day Minimal impact on Complaints Isolated non-compliance No medical attention Administrative, non-reportable 
Total delay quality from local OR beyond first aid, no events 

Project S Routine non- public Routine approval/ notification impairment to worker or Cat C spills non-reportable and 

i conformance. can complete recovery of spills resulting from Acts of God 
i be easily worker. : I 

L __ ~. I : disposltioned 
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/ame I ,Title I Pho~e
'.

Location Action Signature Date
/.; . :.,

-: EXECUTING ORGANIZATION - FCLMP

Imtiaz Malek
~~~~ J~ 4-) 20/1Director, Fuel Channel Life P82-6 Review BCS

Management Project /"/y'u "~;
Mark Elliot

Review BCS ( \~~ 2n\lD~I ..z.,
~

tsvP, Nuclear Engineering & Chief P82-5
Nuclear Engineer

PROJECT SPONSORS

Wayne Robbins P82-6 Submit BCS
~~

d.<>11- tJ]- ~()Chief Nuclear Officer

~~) 20 --sA\"l \\Albert Sweetnam H17-G25 Submit BCSEVP, Nuclear Projects

BCS APPROVAL
- ~

Don Power
Approve BC(

VL~ d~~/f!
Vice President, Corporate Investment & H07-G05 ~~'-Asset Planning

V ;

Donn Hanbidge H19-F27 Approve BCS ~ Iii JisVP & Chief Financial Officer I ~ L rA h (2/ /(
V {/

Tom Mitchell H19-A24 Approve BCSPresident & Chief Executive Officer

Carolyn Sicard
Return for

Nuclear Investment Management P82-386.'2
Distribution702·4082

Jamie Lawrie

~

Director, Investment Management P82-3 Review BCS .:J(.. L';?" 'Z ( fro IfNuclear Finance
-- --

,

V~lbRandy Leavitt
Review BCS JvS '2'2, ~O\\ •VP, Nuclear Finance P82-3

•'I-- -"•..
\
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Business Case Summary

Fuel Channel Life Management Project 10 - 62444 (OM&A)

& Spacer Retrieval Tool Project 28 - 66567 (Capital)
Partial Release Business Case Summa N - BCS - 31100 -10006 - ROOO

11 RECOMMENDATION:

We recommend a third Partial Release of an additional $18.6 Million Capital and OM&A (including a contingency of
Million) to fund the following work:

1) $16.4 Million OM&A to fund additional research & development (R&D) activities, plus new scope of oversight
of supporting activities and increased regulatory interface activities for the Fuel Channel Life Management
Project (10-62444).

2) $2.2 Million Capital to fund design, procurement, and commissioning activities for the Spacer Retrieval Tool
Project (28-66567), which started in 2011.

Approval of this request will bring the total funding released to date to $37.5 Million, including a contingency of
This work is jointly funding by OPG and industry partners, and only OPG's share of the project costs is presented in this
business case. This release will fund work activities through to the end of 2012. R&D activities will be completed and a high
confidence statement of the service life of pressure tubes at Darlington and Pickering B will be made at the end of 2012, as
per the original schedule.

The OM&A project completion date has been extended to June 30, 2015 to accommodate the new additional scope of
interfacing with the Regulator, providing licensing support, incorporation of R&D results into business and generation plans,
as well as project close out activities.

The total project is estimated to cost $43.1 Million. This represents an overall increase of $12.9 Million for the OM&A work
with the breakdown as below:

a) $5.0 Million for new funding to allow OPG to enter into negotiations with Bruce Power to obtain critical spacer
degradation data for Darlington FFS (Fitness-for-Service) demonstration through a Bruce Power SFCR project in
2012.

b) $4.5 Million for the added R&D to obtain CNSC concurrence based on 18 technical submissions per agreed CNSC
Protocol.

c) $3.4 Million for added new scope to oversee supporting projects (e.g. Gap and Spacer Retrieval Tooling), supporting
activities, and to confirm integration of R&D work into surveillance programs.

The final release of the remaining funding on this estimate will be requested in August 2012.

The Business Objectives of these Sustaining projects are:

10-62444 Fuel Channel Life Management Project (OM&A):
OPG plans to refurbish the Darlington units starting in October 2016. Following this schedule, the last two units to be
refurbished will reach or exceed their original planned life of 210k EFPH (Unit 3 in 2019; Unit 4 in 2021). However, due to
Darlington's higher operating temperatures and pressure, OPG can only demonstrate with high confidence that the
Darlington units can operate to 187k EFPH using current available methodologies. The recently observed new Inconel X-750
spacer degradation mechanism (embrittlement due to nickel transmutation under irradiation) may threaten current operations.
Thus, critical information is required from the COG R&D project. OPG will work with Bruce Power to establish the material
property degradation rate sooner by using spacers retrieved from a Bruce Unit in 2012 in addition to spacers retrieved from
Darlington in 2013.

Pickering B units are not to be refurbished. However, to manage the power supply during the Darlington Refurbishment
project, OPG plans to operate the Pickering B units to mid 2020 (-247k EFPH). High confidence that these units will achieve
this new planned life needs to be demonstrated prior to the final business planning decision, to be made at the end of 2012.

To demonstrate that both Darlington and Pickering B will reach these operational targets, research in the following technical
areas are underway:

1. Deuterium Ingress and its Impact on Material Properties
2. Spacer Integrity and Pressure Tube - Calandria Tube (PT-CT) Contact
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Business Case Summary

Fuel Channel Life Management Project 10 - 62444 (OM&A)

& Spacer Retrieval Tool Project 28 - 66567 (Capital)
Partial Release Business Case Summa N - BCS - 31100 -10006 - ROOO

3. Crack Initiation
4. Probabilistic Core Assessments (PCA) and Leak-Before-Break (LBB)

There are 2 critical objectives for the short term R&D work:

1. Enable a high confidence statement of the targeted service life of Pickering and Darlington fuel channels to be made
to the Board of Directors by the end of 2012 in order to make business decisions on the continued operations of
Pickering B and the refurbishment schedule for Darlington.

2. Obtain Regulator acceptance of OPG initiatives to operate Pickering B to 2020 and to provide Darlington
Refurbishment schedule flexibility. The requirements for the two initiatives, specific to fuel channel technical issues,
have been agreed upon and documented in N-CORR-00531-05133 ("the CNSC Protocol").

To ensure success of the two initiatives, post R&D activities need to be managed and transitioned into the base organization.
This includes the following activities:

a. Manage regulatory submissions for the application of new or improved methodologies developed from the R&D
programs. These submissions are required seperately for Pickering B and Darlington.

b. Manage outstanding CNSC follow-up requirements, such as additional confirmatory R&D work and new inspection
requirements to be integrated into life cycle management plans (LCMPs).

c. Develop a long term tight-fitting spacer surveillance and management plan for Darlington.

d. Assist in the license renewal process for Pickering B (2013) and Darlington (2014).

The project can be divided into three major phases (see diagram below):

1. The initial scope of R&D work was identified and refined through early engagement with the CNSC during the first
phase (2009-2010).

2. The CNSC Protocol, which specifies the critical R&D scope that must be accomplished by December 2012, was
agreed to and signed by OPG and the CNSC in February 2011 as part of the second phase activities (2011-2012).
This phase will now concentrate on execution of the defined R&D program to support the delivery of a high
confidence statement to the OPG Board of Directors on pressure tube end-of-life for both Darlington and Pickering.

3. The third phase, beginning in January 2013, will focus on the post R&D activities described above. Additional support
to integrate R&D results into Life Cycle Management Plans (LCMPs) will be provided to 2015. The planned
completion date of the project is June 30, 2015.

...
z
::::;...
::i:
j::

t...
~...

PHASf 2: RaD EXECUTK)N +
MEETING CNSC REQUIREMENTS TO CONFIRM FC FFS

o o

o-------------~o
o

PHASE 3: IN1(GRATtON TO SUPPORT uaNSE RENlWAlS
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Partial Release Business Case Summa N - BCS - 31100 -10006 - ROOO 

3. Crack Initiation 
4. Probabilistic Core Assessments (PCA) and Leak-Before-Break (LBB) 

There are 2 critical objectives for the short term R&D work: 

1. Enable a high confidence statement of the targeted service life of Pickering and Darlington fuel channels to be made 
to the Board of Directors by the end of 2012 in order to make business decisions on the continued operations of 
Pickering B and the refurbishment schedule for Darlington . 

2. Obtain Regulator acceptance of OPG initiatives to operate Pickering B to 2020 and to provide Darlington 
Refurbishment schedule flexibility. The requirements for the two initiatives, specific to fuel channel technical issues, 
have been agreed upon and documented in N-CORR-00531-05133 ("the CNSC Protocol"). 

To ensure success of the two initiatives, post R&D activities need to be managed and transitioned into the base organization. 
This includes the following activities: 

a. Manage regulatory submissions for the application of new or improved methodologies developed from the R&D 
programs. These submissions are required seperately for Pickering B and Darlington. 

b. Manage outstanding CNSC follow-up requirements, such as additional confirmatory R&D work and new inspection 
requirements to be integrated into life cycle management plans (LCMPs). 

c. Develop a long term tight-fitting spacer surveillance and management plan for Darlington. 

d. Assist in the license renewal process for Pickering B (2013) and Darlington (2014). 

The project can be divided into three major phases (see diagram below): 

1. The initial scope of R&D work was identified and refined through early engagement with the CNSC during the first 
phase (2009-2010). 

2. The CNSC Protocol, which specifies the critical R&D scope that must be accomplished by December 2012, was 
agreed to and signed by OPG and the CNSC in February 2011 as part of the second phase activities (2011-2012). 
This phase will now concentrate on execution of the defined R&D program to support the delivery of a high 
confidence statement to the OPG Board of Directors on pressure tube end-of-Iife for both Darlington and Pickering. 

3. The third phase, beginning in January 2013, will focus on the post R&D activities described above. Additional su~port 
to integrate R&D results into Life Cycle Management Plans (LCMPs) will be provided to 2015. The planned 
completion date of the project is June 30, 2015. 
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Fuel Channel Life Management Project 10 - 62444 (OM&A)
& Spacer Retrieval Tool Project 28 - 66567 (Capital)

Partial Release Business Case Summa N - BCS - 31100 -10006 - ROOO

28-66567 Spacer Retrieval Tool Sub-Project (Capital) - Rationale of Recommendation:
All Darlington and some Pickering B replacement fuel channels are made of Inconel X-7S0, a material which will degrade
under irradiation. In June 2009, tight-fitting spacers retrieved during a Darlington single fuel channel replacement (D3Q13)
were damaged during transportation. Consequently, testing of these ex-service spacers to demonstrate on-going fitness-for-
service has added challenges. To support this testing, specialized tooling that will not cause damage to the component is
needed for future spacer retrieval and transportation.

The estimated total cost for the tooling development is $3.2M. An initial release of $0.87M was approved in 2010 and is .
currently being used to carry out project initiation efforts and to fund a vendor contract for the design and development of a
manual-operated tool. This phase will finish at the end of 2011. A second release of $2.2M is requested at this point to fund
tool production and commissioning activities to the end of 2012. If the manual tooling is unable to deploy across the length of
the channel, then an alternative new design involving automation will be developed. If this second concept is utilized, the
incremental cost would be (already included as a specific contingency item). Regardless of design approach, this new
spacer retrieval tool will be commissioned and readied for first use in 2012. Potential increase to outage duration is estimated
at 24 hours per single fuel channel replacement. This duration will be optimized during outage pre-planning. The results from
testing retrieved spacers will be utilized for validating the fuel channel fitness-for-service predictive model.

$000'8 Funding Type LTD Dee 2011 2012 2013 2014 2015 Later Total
..liocl contlnaencY} 2010

OM&A 8,991 8,978 17,969
Currenty Released Partial

Capial 867 867

Adjus1menls to Current OM&A (819) (819)
Release

Adjus1menls
Capial
OM&A 3,852 13,403 17,255

Requested Now Partial
Capial 72 2,145 2,217

OM&A 3,332 1,861 332 5,525
Future Funding Req'd Full

Capilal 82 82
Total Project Costs OM&A 8,172 12,830 13,403 3,332 1,861 332 · 39,930
Toal Project Costs Capilal . 939 2,145 82 . . · 3,166
Total Project Costs Tolal 8,172 13,769 15,548 3,414 1,861 332 · 43,096

Other Costs .
Investment Type Class NPV IRR Discounted Payback i

Sustaining Multi Class 2,000,000 N/A N/A

Submitted By: (Date) (Date)

w~----.....::.L~-=-l--=
Chief Nuclear Officer ~~mrbishment Projects & Support

Financial Approval By:
(OAR Element 1.1 Project in Budget)

(Date) Line Approval By: (Date)

D. Hanbidge
SVP & Chief Financial Officer

T. Mitchell
President &Chief Executive Officer
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21 BACKGROUND & ISSUES:

The degradation mechanisms impacting pressure tube fitness-for-service described below affect all CANDU units, including
Pickering A, Pickering B and Darlington units, However, they have varying degrees of impact on different stations due to
station design and operating conditions.

Deuterium ingress and its impact on material properties
During hot operation, pressure tubes react with the heavy water coolant and, as a consequence of this, the concentration of
hydrogen (deuterium and protium, quoted in terms of the equivalent hydrogen concentration, Heq) increases over time. As
well, in the pressure tube/end fitting rolled joint region, there is an additional galvanic corrosion component which makes
the process in this region much more rapid. Since pressure tube material has a limited solubility of hydrogen which
increases with increasing temperature, a brittle hydride phase can form - which makes fuel channel pressure tubes
susceptible to an active cracking mechanism, delayed hydride cracking (DHC).

Because of the limited fracture toughness data available for high Heq conditions, CSA (Canadian Standards Association)
N285.8 limits the allowable Heq in the main body of a pressure tube (BOT) and in the tensile portion of the rolled joint (RJ)
region to 70 ppm at the inlet and 100 ppm at the outlet. These values in CSA N285.8 impose a hard limit for operation.
Moreover, with limited fracture toughness data at high Heq values, it is challenging to demonstrate the safe operation at Heq
values approaching N285.8 limits.

As a result, OPG fuel channel experts have only medium confidence (up to 70%) that the pressure tubes in Darlington will
achieve the target service life of 210k EFPH or beyond. This is due to the fact that Darlington Unit 3 scrape samples in
2002 exhibited some very high uptake trends that exceeded the upper bound of the CANDU 6 model, and that Darlington
pressure tubes have some of the highest initial impurity hydrogen (Hn,tai) values in any CANDU units. Other contributing
factors include a scarcity of rolled joint Heq data, a lack of scrape data from the Darlington units to support model predictions
and the lack of a validated predictive rolled joint model. If the current CSA N285.8 limits are reached in Darlington earlier
than 210k EFPH. then it may be necessary to advance the refurbishment schedule from the current plan of 2016. As it
takes more than 5 years to properly prepare for refurbishment, the Darlington Refurbishment project, as a risk mitigation
strategy, is planning to be ready to commence the refurbishment as of October 2015. It should be noted that a start earlier
than October 2015 would significantly increase the risk of adequate project performance of the Refurbishment project.
Additionally, there will be a significant loss in economic value if the Darlington units need to be refurbished earlier and/or if
units are idled pending refurbishment. Aside from issues concerning reaching this H limit, it should be recognized that
there are little high hydrogen material property data from ex-service pressure tubes. Hence, there is insufficient data to
provide the needed technical basis supporting operation of pressure tubes with H€q above the current CSA N285.8 limit.

Until recently, Pickering B was not expected to exceed the CSA N285.8 limits during the pressure tube original planned life
of 210k EFPH. This expectation was related to the lower operating temperatures and pressures in Pickering B. However.
the hydrogen and deuterium profiles through the inlet and outlet rolled joint regions of surveillance tube P6 M14 have
challenged this expectation It appears that P6 M14 has much higher deuterium uptake in the compressive regions of the
pressure tube

In summary the following concerns regarding deuterium ingress need to be addressed in a timely manner for OPG to make
onfident predictions of pressure tube life in order to optimally plan potential refurbishment activties and achieve continued
operations

a Pressure tube material property changes with high H,
b) Kinetics of deuterium ingress (increasing Heq) in the rolled joint region - to project future values and predict when

fitness-for-service values will be reached and
C) The appropriateness of the current limits.

If it i iemnstracd that thert rna an jdeauatc a am matena n pPrtmc v th hq H h ‘ t - t’e
uctf’e Refined eutermum -ate prdmcton acabmtV may amso rrease nfdne Da’l:ntn-’ .‘ ptp tr

Filed: 2013-09-27 

EB-2013-0321 

Ex. F2-3-3 

Attachment 1 Tab 5 part 1OPG Confiden Page: 50f30 

mmary 

Fuel Channel Life Management Project 10 - 62444 (OM&A) 
& Spacer Retrieval Tool Project 28 - 66567 (Capital) 

Partial Release Business Case Summa N - BCS - 31100 -10006 - ROOO 

21 BACKGROUND & ISSUES: 

The degradation mechanisms impacting pressure tube fitness-for-service described below affect all CANDU units, including 
Pickering A, Pickering B and Darlington units. However, they have varying degrees of impact on different stations due to 
station design and operating conditions. 

Deuterium ingress and its impact on material properties 
During hot operation, pressure tubes react with the heavy water coolant and , as a consequence of this, the concentration of 
hydrogen (deuterium and protium, quoted in terms of the equivalent hydrogen concentration, Heq) increases over time. As 
well, in the pressure tubelend fitting rolled joint region, there is an additional galvanic corrosion component which makes 
the process in this region much more rapid. Since pressure tube material has a limited solubility of hydrogen which 
increases with increasing temperature, a brittle hydride phase can form - which makes fuel channel pressure tubes 
susceptible to an active cracking mechanism, delayed hydride cracking (DHC). 

Because of the limited fracture toughness data available for high Heq conditions, GSA (Canadian Standards Association) 
N285.8 limits the allowable Heq in the main body of a pressure tube (BOT) and in the tensile portion of the rolled jOint (RJ) 
region to 70 ppm at the inlet and 100 ppm at the outlet. These values in GSA N285.8 impose a hard limit for operation. 
Moreover, with limited fracture toughness data at high Heq values, it is challenging to demonstrate the safe operation at Heq 
values approaching N285.8 limits. 

As a result, OPG fuel channel experts have only medium confidence (up to 70%) that the pressure tubes in Darlington will 
achieve the target service life of 210k EFPH or beyond. This is due to the fact that Darlington Unit 3 scrape samples in 
2002 exhibited some very high uptake trends that exceeded the upper bound of the GANDU 6 model, and that Darlington 
pressure tubes have some of the highest initial impurity hydrogen (Hinilial) values in any CANDU units. Other contributing 
factors include a scarcity of rolled joint Heq data, a lack of scrape data from the Darlington units to support model predictions 
and the lack of a validated predictive rolled joint model. If the current CSA N285.8 limits are reached in Darlington earlier 
than 210k EFPH, then it may be necessary to advance the refurbishment schedule from the current plan of 2016. As it 
takes more than 5 years to properly prepare for refurbishment, the Darlington Refurbishment project, as a risk mitigation 
strategy, is planning to be ready to commence the refurbishment as of October 2015. It should be noted that a start earlier 
than October 2015 would significantly increase the risk of adequate project performance of the Refurbishment project. 
Additionally, there will be a significant loss in economic value if the Darlington units need to be refurbished earlier and/or if 
units are idled pending refurbishment. Aside from issues concerning reaching this Heq limit, it should be recognized that 
there are little high hydrogen material property data from ex-service pressure tubes. Hence, there is insufficient data to 
provide the needed technical basis supporting operation of pressure tubes with Heq above the current CSA N285.8 limit. 

Until recently, Pickering B was not expected to exceed the CSA N285.8 limits during the pressure tube original planned life 
of 210k EFPH. This expectation was related to the lower operating temperatures and pressures in Pickering B. However, 
the hydrogen and deuterium profiles through the inlet and outlet rolled joint regions of surveillance tube P6 M14 have 
challenged th is expectation. It appears that P6 M14 has much higher deuterium uptake in the compressive regions of the 
pressure tube. 

In summary, the following concerns regarding deuterium ingress need to be addressed in a timely manner for OPG to make 
confident predictions of pressure tube life in order to optimally plan potential refurbishment activities and achieve continued 
operations: 

a) Pressure tube material property changes with high Heq; 
b) Kinetics of deuterium ingress (increasing Heq) in the rolled jOint region - to project future values and predict when 

fitness-for-service values will be reached; and 
c) The appropriateness of the current limits. 

If it is demonstrated that there remains an adequate margin on material properties with high Heq, changing the limits may be 
justified. Re med deuterium uptake rate prediction capability may also increase confidence that Darlington can operate to 
210k EFPH or beyond and that Pickering B can operate to 240k EFPH or beyond. 
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Spacer Integrity and PT/CT Contact
Annulus spacers perform the critical function of maintaining a gap between the pressure tube and calandria tube — to
assure that contact between these components cannot occur. Pressure Tube to Calandria Tube contact (PT/CT contact>
led to the failure of the pressure tube in channel G16 of Pickering Unit 2 in 1983. As such, spacer integrity and the
maintenance of a PT/CT gap must be demonstrated over the full operating life of the reactor.

The spacers used in Darlington are a tight-fitting design made from Inconel X-750. Removal of pressure tubes and spacers
from Darlington Unit 2 Channel 018 in 2005 and from Darlington Unit 3 Q13 in 2009 has indicated that the structural
integrity of this spacer design may be degrading. Although visual inspection evidence obtained during pressure tube
removal indicates that the spacers were intact, after transport they arrived at testing laboratories in several pieces, which is
an indication that some material properties had been degraded. Although the flasking and transportation may have led to
the ultimate failure of these spacers, their degraded properties are due to operation. It is unknown at this time whether the
in-service degradation in properties of spacers at Darlington has saturated or if degradation will continue. This issue is one
that could result in premature shutdown of Darlington units, since failure of a spacer would lead to increased risk of PT/CT
contact in the outlet region of the pressure tubes in Darlington, which could result in hydride blister formation and
subsequent pressure tube rupture.

OPG technical staff and the CNSC have raised questions regarding the validity of data obtained from the damaged
spacers. Testing an undamaged tight fitting spacer allows the actual properties of the irradiated spacers to be established.
The next planned Darlington spacer retrieval is in the fall of 2013. However, OPG has an opportunity to obtain early X-750
material degradation data from Bruce Power spacers. Bruce B uses non-optimized Inconel X-750 spacers and may choose
to conduct a single fuel channel replacement in 2012. Bruce B Unit 8 spacer properties were first examined in 1999
(82,225 EFPH), and comparing this data to the test results of Bruce B spacers retrieved in 2012 would provide OPG with
the Inconel X-750 material property degradation rate.

Although the material properties of the loose-fitting Zr-Nb-Cu spacers in Pickering B are considered to be adequate for a
240k EFPH pressure tube life, the root cause investigation of the failed calandria tube in Pickering Unit 7 channel A13
revealed significant spacer wear as well as wear on the pressure tube and calandria tube surfaces. This finding calls into
question whether the spacers in Pickering B are capable of maintaining an adequate PT/CT gap for a 240k EFPH pressure
tube life. The root cause investigation team has produced an interim report, but additional activities are required to
determine the root cause of spacer wear, the extent and severity of spacer wear in OPG reactors, and the impact of worn
spacers on PT/CT contact predictions.

Currently, there is no program to periodically assess spacer integrity as they can only be examined when a fuel channel
pressure tube is replaced. Moreover, spacers are not part of the normal surveillance activities associated with fuel channel
replacement. Therefore, a spacer surveillance program will be developed to assure structural integrity over the full
operating life of the units. Elements of this program include: a comprehensive literature survey to determine the credible
degradation mechanisms and subsequent assessment methods, procedures and acceptance criteria for the results.

The CNSC has clearly indicated that actual in reactor measurements of the gap between a pressure tube and a calandria
tube is required for validation of the assessment methodology OPG has launched Project 28-66255 iGap Measurement
tooling developrnenfl to enable actual data collection The gap data are needed to validate results of this project

Crack Initiation
Flaws in Pickering B pressure tubes were generated during commissioning due to construction debris entrained in the
Primary Heat Transport System (PHTS) These flaws can initiate cracks and lead to failure of the pressure tube The risk
level depends on the type, size, and location of a flaw The mechanisms which may allow initiation of a crack from an
existing flaw include delayed hydride cracking (DHC), transient stresses (overload), and fatigue The CSA standard N285.4
and N285 8 specifies acceptance criteria of flaws
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Spacer Integrity and PTICT Contact 
Annulus spacers perform the critical function of maintaining a gap between the pressure tube and calandria tube - to 
assure that contact between these components cannot occur. Pressure Tube to Calandria Tube contact (PT/CT contact) 
led to the failure of the pressure tube in channel G 16 of Pickering Unit 2 in 1983. As such, spacer integrity and the 
maintenance of a PT/CT gap must be demonstrated over the full operating life of the reactor. 

The spacers used in Darlington are a tight-fitting design made from Inconel X-750. Removal of pressure tubes and spacers 
from Darlington Unit 2 Channel 018 in 2005 and from Darlington Unit 3 Q13 in 2009 has indicated that the structural 
integrity of this spacer design may be degrading. Although visual inspection evidence obtained during pressure tube 
removal indicates that the spacers were intact, after transport they arrived at testing laboratories in several pieces, which is 
an indication that some material properties had been degraded. Although the flasking and transportation may have led to 
the ultimate failure of these spacers, their degraded properties are due to operation. It is unknown at this time whether the 
in-service degradation in properties of spacers at Darlington has saturated or if degradation will continue. This issue is one 
that could result in premature shutdown of Darlington units, since fai lure of a spacer would lead to increased risk of PT/CT 
contact in the outlet region of the pressure tubes in Darlington, which could result in hydride blister formation and 
subsequent pressure tube rupture. 

OPG technical staff and the CNSC have raised questions regarding the validity of data obtained from the damaged 
spacers. Testing an undamaged tight fitting spacer allows the actual properties of the irradiated spacers to be established. 
The next planned Darlington spacer retrieval is in the fall of 2013. However, OPG has an opportunity to obtain early X-750 
material degradation data from Bruce Power spacers. Bruce B uses non-optimized Inconel X-750 spacers and may choose 
to conduct a Single fuel channel replacement in 2012. Bruce B Unit 8 spacer properties were first examined in 1999 
(82,225 EFPH), and comparing this data to the test results of Bruce B spacers retrieved in 2012 would provide OPG with 
the Inconel X-750 material property degradation rate. 

Although the material properties of the loose-fitting Zr-Nb-Cu spacers in Pickering B are considered to be adequate for a 
240k EFPH pressure tube life, the root cause investigation of the failed calandria tube in Pickering Unit 7 channel A 13 
revealed significant spacer wear as well as wear on the pressure tube and calandria tube surfaces. This finding calls into 
question whether the spacers in Pickering B are capable of maintaining an adequate PT/CT gap for a 240k EFPH pressure 
tube life. The root cause investigation team has produced an interim report, but additional activities are required to 
determine the root cause of spacer wear, the extent and severity of spacer wear in OPG reactors, and the impact of worn 
spacers on PT/CT contact predictions. 

Currently, there is no program to periodically assess spacer integrity as they can only be examined when a fuel channel 
pressure tube is replaced. Moreover, spacers are not part of the normal surveillance activities associated with fuel channel 
replacement. Therefore, a spacer surveillance program will be developed to assure structural integrity over the full 
operating life of the units. Elements of th is program include: a comprehensive literature survey to determine the credible 
degradation mechanisms and subsequent assessment methods, procedures and acceptance criteria for the results . 

The CNSC has clearly indicated that actual in reactor measurements of the gap between a pressure tube and a calandria 
tube is required for validation of the assessment methodology. OPG has launched Project 28-66255 (Gap Measurement 
tooling development) to enable actual data collection. The gap data are needed to validate results of this project. 

Crack Initiation 
Flaws in Pickering B pressure tubes were generated during commissioning due to construction debris entrained in the 
Primary Heat Transport System (PHTS). These flaws can initiate cracks and lead to failure of the pressure tube. The risk 
level depends on the type, size, and location of a flaw. The mechanisms which may allow in itiation of a crack from an 
existing flaw include delayed hydride cracking (DHC), transient stresses (overload), and fatigue. The CSA standard N285.4 
and N285.8 specifies acceptance criteria of flaws. 

Flaws that fail to satisfy the acceptance criteria provided in CSA N285.4 must be evaluated for acceptability and the 
condition must be dispositioned with the regulator. CSA N285.8 provides the recognized and accepted means of assessing 
flaws. One requirement is to demonstrate that crack initiation will not occur from DHC, fatigue and hydrided region 
overload. Pickering B currently has a number flaws where crack initiation criteria are not satisfied. This has resulted in 
the imposition of limits on the number of heat up/cool down cycles on operation and a requirement for re-inspection to 
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assure that there has been no crack initiation and propagation. Although crack initiation has never been observed, these
flaws continue to be monitored with a decreasing number of available cycles due to increasing deuterium concentration in
the pressure tubes. Procedures currently used to assess flaws carry a significant degree of conservatism which is
becoming increasingly limiting.

Test programs are underway to address the conservatism in modeling flaw behavior involving the use of more realistic flaw
geometries, Heq and sample conditioning. Initial results have shown much greater resistance to crack initiation in pressure
tubes using these conditions than the assumptions used in the original model. However, test programs are proceeding at a
pace that would not produce the desired results by 2012 as required by OPG to better plan possible refurbishment
activities.

A recent attempt to modify the evaluation procedure for fatigue crack initiation was not accepted by the CNSC based on
limited data to support the proposed changes. Following this, an interim approach’ was adopted with a commitment to
produce more data in the next few years to support the original request. This would include work to capture any
environmental (reactor water) effects.

Additional testing to support changes to all crack initiation mechanism evaluation procedures would increase the acceptable
flaw size envelope (especially for Pickering 8) by showing that pressure tubes currently in service have a higher resistance
to crack initiation than they are currently given credit for in assessments.

Probabilistic Core Assessments and Leak-Before-Break
CSA N285.8 requires that probabilistic core assessments be conducted to demonstrate that the probability of pressure tube
rupture remains acceptably low, and that leak-before-break capability remains.

In addition to evaluating flaws found during inspections, the condition and acceptability of the pressure tubes in the reactor
core as a whole must be evaluated using a Probabilistic Core Assessment (PCA). Among other input information, data
from crack initiation experiments and the subsequent evaluation methodologies in the PCAs which impact on the probability
of pressure tube rupture are to be evaluated against an acceptance criterion. The current state-of-the-art understanding of
crack initiation is not captured in the current PCA code and, for this reason, the results are considered to be conservative.
As well, the tool is not qualified to the industry standard of CSA N286.7. This exposes OPG to some regulatory risk.

Leak-before-break refers to the scenario where a postulated through-wall crack in a pressure tube results in a leak into the
Annulus Gas System which is detected and subsequent operator actions are taken to place the reactor in the cold and
depressurized safe state prior to reaching the extent of crack propagation when a pressure tube would fail catastrophically.
Assurance of this capability is becoming increasingly difficult as the pressure tube properties degrade with time, and a
change in methodology and/or input parameters can have a significant impact on the margin

Regulatory Engagement
To facilitate the upcoming license renewal activities a protocol was signed between OPG (in partnership with Bruce Power)
and the CNSC in February 2011 (N-CORR-00531-05133). The CNSC and the FCLM project have agreed to two critical
issues Propositions) for which OPG requires a positive response from the Regulator by the end of 2012 to faciitate
license renewal for Pickering and Darlington sites License renewal is the first critical step to allow continued operation of
Pickering B and to provide scnedule flexibility for the Darlington Refurbishment Project These Propositions are as foitows

I Establish a fracture toughness model of upper/transition/lower shelf behaviour for Heq >100 ppm
2 Demonstrate that PT/CT gap is maintained to 2014 for each station

The CNSC Protocol specifies eighteen documents to be submitted by the FCLM project to the Regulator Acceptance of
these submissions will support the resolution of the two Propositions listed above Additionally the FCLM project is
providing regular updates to the CNSC regarding technical issues
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assure that there has been no crack initiation and propagation. Although crack initiation has never been observed, these 
flaws continue to be monitored with a decreasing number of available cycles due to increasing deuterium concentration in 
the pressure tubes. Procedures currently used to assess flaws carry a significant degree of conservatism which is 
becoming increasingly limiting . 

Test programs are underway to address the conservatism in modeling flaw behavior involving the use of more realistic flaw 
geometries, Heq and sample conditioning. Initial results have shown much greater resistance to crack initiation in pressure 
tubes using these conditions than the assumptions used in the original model. However, test programs are proceeding at a 
pace that would not produce the desired results by 2012 as required by OPG to better plan possible refurbishment 
activities. 

A recent attempt to modify the evaluation procedure for fatigue crack initiation was not accepted by the CNSC based on 
limited data to support the proposed changes. Following this, an 'interim approach' was adopted with a commitment to 
produce more data in the next few years to support the original request. This would include work to capture any 
environmental (reactor water) effects. 

Additional testing to support changes to all crack initiation mechanism evaluation procedures would increase the acceptable 
flaw size envelope (especially for Pickering B) by showing that pressure tubes currently in service have a higher resistance 
to crack initiation than they are currently given credit for in assessments. 

Probabilistic Core Assessments and Leak-Before-Break 
CSA N285.8 requires that probabilistic core assessments be conducted to demonstrate that the probability of pressure tube 
rupture remains acceptably low, and that leak-before-break capability remains. 

In addition to evaluating flaws found during inspections, the condition and acceptability of the pressure tubes in the reactor 
core as a whole must be evaluated using a Probabilistic Core Assessment (PCA). Among other input information, data 
from crack initiation experiments and the subsequent evaluation methodologies in the PCAs which impact on the probability 
of pressure tube rupture are to be evaluated against an acceptance criterion . The current state-of-the-art understanding of 
crack initiation is not captured in the current PCA code and, for this reason, the results are considered to be conservative. 
As well , the tool is not qualified to the industry standard of CSA N286.7. This exposes OPG to some regulatory risk. 

Leak-before-break refers to the scenario where a postulated through-wall crack in a pressure tube results in a leak into the 
Annulus Gas System which is detected and subsequent operator actions are taken to place the reactor in the cold and 
depressurized safe state prior to reaching the extent of crack propagation when a pressure tube would fail catastrophically. 
Assurance of this capability is becoming increasingly difficult as the pressure tube properties degrade with time, and a 
change in methodology and/or input parameters can have a Significant impact on the margin. 

Regulatory Engagement 
To facilitate the upcoming license renewal activities, a protocol was signed between OPG (in partnership with Bruce Power) 
and the CNSC in February 2011 (N-CORR-00531-0S133). The CNSC and the FCLM project have agreed to two critical 
issues ("Propositions"), for which OPG requires a positive response from the Regulator by the end of 2012 to facilitate 
license renewal for Pickering and Darlington sites. License renewal is the first critical step to allow continued operation of 
Pickering B and to provide schedule flexibility for the Darlington Refurbishment Project. These Propositions are as follows: 

1. Establish a fracture toughness model of upper/transitionllower shelf behaviour for Heq > 1 00 ppm. 
2. Demonstrate that PT/CT gap is maintained to 2014 for each station 

The CNSC Protocol specifies eighteen documents to be submitted by the FCLM project to the Regulator. Acceptance of 
these submissions will support the resolution of the two Propositions listed above. Add itionally. the FCLM project is 
providing regu lar updates to the CNSC regarding technical issues. 

The CNSC recognizes that OPG has adequate capabilities in the Crack Initiation Assessment and Probabilistic Core 
Assessment areas at present and hence did not include these issues in the Protocol. The CNSC also indicated that they 
will not have the resources before 2012 to review submissions on these two areas. However, the FCLM project anticipates 
that the improved methodologies for Crack Initiation Assessment and Probabilistic Core Assessment will be required 
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toward the end of planned operations. Hence, it is proposed that the FCLM project timeline be extended to allow the project
staff to submit the technical basis for these improved methodologies starting in 2013.

While the CNSC Protocol addresses the license renewal process, the application of new methodologies must follow the
established Regulator process. Thus, starting in 2013, submissions to the CNSC for application of new methodologies at
specific sites must be done to ensure these approaches can be used in the later years of planned continued operations.

Oversight of Supporting Activities
In early 2011, OPG Internal Audit made recommendations to FCLM project to include or strengthen the following activities
to ensure success of Continued Operations at Pickering B and the Refurbishment Project at Darlington:

1. Finalize the Regulatory Strategy
2. Identify risks of the supporting activities and oversee management of these risk items
3. Identify and oversee critical OPG supporting activities and ensure that controls are established to effectively

manage the interdependencies
4. Develop a standard suite of project reports to ensure alignment of all business units and up to date briefing of

senior management
5. Appoint a senior manager to oversee the “broader picture”

Corrective action plans were developed and accepted by Internal Audit, All corrective actions were completed by May
2011, and the audit has since been closed. However, the implementation of the plan has added scope to the FCLMP for
the duration of the project. This additional scope includes the following ongoing activities:

1. Development and maintenance of a project risk management plan (NPLAN-31 1 001 0007) and risk register
2. Engagement of OPG stakeholders
3. Engagement of CNSC — technical and licensing personnel
4. Communication of project and/or activity progress between supporting departments and the FCLM project
5. Integration of R&D results into long term strategic planning to support Pickering Continued Operations and

Darlington Refurbishment
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toward the end of planned operations. Hence, it is proposed that the FCLM project timeline be extended to allow the project 
staff to submit the technical basis for these improved methodologies starting in 2013. 

While the CNSC Protocol addresses the license renewal process, the application of new methodologies must follow the 
established Regulator process. Thus, starting in 2013, submissions to the CNSC for application of new methodologies at 
specific sites must be done to ensure these approaches can be used in the later years of planned continued operations. 

Oversight of Supporting Activities 
In early 2011 , OPG Internal Audit made recommendations to FCLM project to include or strengthen the following activities 
to ensure success of Continued Operations at Pickering B and the Refurbishment Project at Darlington: 

1. Finalize the Regulatory Strategy 
2. Identify risks of the supporting activities and oversee management of these risk items 
3. Identify and oversee critical OPG supporting activities and ensure that controls are established to effectively 

manage the interdependencies 
4. Develop a standard suite of project reports to ensure alignment of all business units and up to date briefing of 

senior management 
5. Appoint a senior manager to oversee the "broader picture" 

Corrective action plans were developed and accepted by Internal Audit. All corrective actions were completed by May 
2011, and the audit has since been closed. However, the implementation of the plan has added scope to the FCLMP for 
the duration of the project. This additional scope includes the following on-going activities: 

1. Development and maintenance of a project risk management plan (N-PLAN-311 00-10007) and risk register 
2. Engagement of OPG stakeholders 
3. Engagement of CNSC - technical and licensing personnel 
4. Communication of project and/or activity progress between supporting departments and the FCLM project 
5. Integration of R&D results into long term strategic planning to support Pickering Continued Operations and 

Darlington Refurbishment 
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[ Fuel Channel Life Management Initiatives

i
OPG Initiatives & Costs

These initiatives support business decisions on
refurbishment and unit service lives to be made by 2012.

I

[ OnGoing Candu Owners Grouo

fCOG) R&D Work Program

$12M/year I
I

Related COG Pressure Tube R&D

- Crack Initiation & Fracture
[WG 101, 105, 1081

- Corrosion & Deuterium Ingress
[WG 103]

Deformation [WG 104, 106]

Fuel Channel Life Management Project $43M
OPG project # 62444

includes several areas of study:

1. COG Joint Project # 4299 (35% funded by OPG):

- Pressure Tube Burst Tests

2. COG Joint Project # 4363 (47% funded by OPG):

Hydriding & Fracture Toughness (WG 1(a)]

Corrosion and Deuterium Ingress [WG 1(b)]

Crack Initiation [WG 21

P/T CIT Contact & Spacer Integrity lWG 3]

Modelling Probabilistic Core Assessment
and Leak Before Break ]WG 4]

3. Oversight of Supporting Activities

4. Regulator Interface Activities
S. Annulus Spacer Retrieval Tooling (sub- project 1*

66567)

- Pressure Tube Calandria Tube GapRroject $17.5M
OPG project U 66255

wi1 provide gap mpasurempnts

$142M
2011 2015 costs (incremental maintenance
& inspections for major components)

included in the OPG 2011 2015 Business Plan
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OPG's Fuel Channel Life Management Initiatives can be summarized by the following figure: 

Fuel Channel Life Management Initiatives 

OPG Initiatives & Costs 
These initiatives support business decisions on 
refurbishment and unit service lives to be made by 2012. 

~-. Fuel Channel life Management Project 

- OPG project # 62444 

- includes several areas of study: 

$43M 

1. COG Joint Project # 4299 (35% funded by OPG) : 

- Pressure Tube Burst Tests 

2. COG Joint Project # 4363 (47% funded by OPG): 

- Hydriding & Fracture Toughness [WG l(a)] 

- Corrosion and Deuterium Ingress [WG l(b)] 

- Crack Initiation [WG 2) 

- prr Crr Contact & Spacer Integrity [WG 3] 

- Modelling - Probabilistic Core Assessment 
and leak Before Break [WG 4] 

3. Oversight of Supporting Activities 

4. Regulator Interface Activities 

5. Annulus Spacer Retrieval Tooling (sub- project # 
66567) 

1-+ Pressure Tube Calandria Tube Gap Project 

- OPG project # 66255 

- will provide gap measurements 

..... Pickering B Continued Operations 

- 2011-2015 costs (incremental maintenance 
& inspections for major components) 

- included in the OPG 2011-2015 Business Plan 

$142M 

projects are 
integrated to 

optimize 
benefits from 

both programs 
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On-Going Candu Owners Group 
(COG) R&D Work Program 

$12M/year 

Related COG Pressure Tube R&D 

- Crack Initiation & Fracture 
[WG 101, 105, 108J 

- Corrosion & Deuterium Ingress 
[WG 103) 

- Deformation [WG 104, 106) 
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Fuel Channel Life Management Project 10 - 62444 (OM&A)
& Spacer Retrieval Tool Project 28 - 66567 (Capital)

3! ALTERNATIVES & ECONOMIC ANALYSIS:

Major Assumptions Base Case Alternative I (Recommended)

FCLM Project costs (includes spacer
None $43 1 Mretrieval program)

PT/CT Gap Measurement Project costs None $17.5M

Pickering B Continued Operations Project
None $142Mcosts

Pickering A Unit End of Life (EOL) Date Shutdown with 2 last PB unit Shutdown with 2 last PB unit

. 210k EFPH assumed 240k EFPH assumedPickering B Unit EOL Date
(2014—2016); P7 life managed (2018—2020; P7 life managed

Darlington Unit EOL Date before
187k EFPH assumed or Refurb 210k EFPH assumed or Refurb Outagerefurbishment: unit EOL date based on

0 Outage Start Date if earlier Start Date if earlier92 /o capacity factor

Dartington Refurbishment Outage Schedule
with 36 month unit outages and 16/19 First unit outage begins Oct 2015 First unit outage begins Oct 2016
month overlaps

Station Operating Costs Based on 201 1—2015 Business Based on 2011-2015 Business Plan
Plan and extrapolated and extrapolated

Base Case: Continue with current COG R&D program to support Fuel
Channel FFS (Do nothing)

At the pace with which fuel channel R&D was proceeding under COG, the results of testing and associated analyses would
be not be completed in time to demonstrate high confidence (>70%) in fitness-for-service beyond 210k EFPH for Darlington
and beyond 240k EFPH for Pickering B by 2012. This could result in Darlington units reaching their end-of-life as early as
187k EFPH with the refurbishment advanced from 2016 to 2015 with a substantial increase of refurbishment project risks and
a substantial reduction in economic value due to shorter life and/or idle time pending refurbishment. For Pickering B, support
for the technical basis for operation of fuel channel components to 240k EFPH will likely not have the required confidence by
2012 if the work were not accelerated.

Alternative I: Prioritize R&D and provide oversight to supporting activities

Completing the key R&D activities, as specified and committed to in the CNSC Protocol in conjunction with executing
planned inspections and maintenance under OPGs fuel channel inspection program before the end of 2012 will help
demonstrate whether there is high confidence (>70%) that Darlington units can operate to 210k EFPH or beyond and
Pickering B can operate to 240k EFPH or beyond.

It is anticipated that a significantly reduced but continued effort will be required in 2013 and beyond to complete non-critical
and discovery R&D work. Support for regulatory interface activities, including license renewal and delivery of outstanding
CNSC commitments will be provided to the end of 2014 Oversight of supporting activities, including the integration of R&D
results into Life Cycle Management Plans will be provided by FCLMP to mid-2015 Completion of the proposed work will
aHow rpfurbchment arivites to re pIand effectve!v at [)ar!naton hp pratnr’ Pcierno B t 202J wnuld reaHz

f these unts
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31 ALTERNATIVES & ECONOMIC ANALYSIS: 

r---
Major Assumptions Base Case Alternative 1 (Recommended) 

FClM Project costs (includes spacer 
None $43_1M 

retrieval program) 

PTICT Gap Measurement Project costs None $17.5M 

Pickering B Continued Operations Project 
None $142M 

costs 

Pickering A Unit End of Life (EOl) Date Shutdown with 2nd last PB unit Shutdown with 2nd last PB unit 

Pickering B Unit EOl Date 
210k EFPH assumed 240k EFPH assumed 
(2014-2016) ; P7 life managed (2018-2020; P7 life managed 

Darlington Unit EOl Date before 
187k EFPH assumed or Refurb 210k EFPH assumed or Refurb Outage 

refurbishment: unit EOl date based on 
92% capacity factor 

Outage Start Date if earlier Start Date if earlier 

Darlington Refurbishment Outage Schedule 
with 36 month unit outages and 16/19 First unit outage begins Oct 2015 First unit outage begins Oct 2016 
month overlaps 

Station Operating Costs 
Based on 2011-2015 Business Based on 2011 -2015 Business Plan 
Plan and extrapolated and extrapolated 

Base Case: x Not Recommended & Continue with current COG R&D program to support Fuel 
Channel FFS (Do nothing) 

At the pace with which fuel channel R&D was proceeding under COG, the results of testing and associated analyses would 
be not be completed in time to demonstrate high confidence (>70%) in fitness-for-service beyond 210k EFPH for Darlington 
and beyond 240k EFPH for Pickering B by 2012. This could result in Darlington units reaching their end-of-life as early as 
187k EFPH with the refurbishment advanced from 2016 to 2015 with a substantial increase of refurbishment project risks and 
a substantial reduction in economic value due to shorter life and/or idle time pending refurbishment. For Pickering B, support 
for the technical basis for operation of fuel channel components to 240k EFPH will likely not have the required confidence by 
2012 if the work were not accelerated. 

Alternative 1: ./ Recommended - Prioritize R&D and provide oversight to supporting activities 

Completing the key R&D activities, as specified and committed to in the CNSC Protocol , in conjunction with executing 
planned inspections and maintenance under OPG's fuel channel inspection program before the end of 201 2 will help 
demonstrate whether there is high confidence (>70%) that Darlington units can operate to 210k EFPH or beyond and 
Pickering B can operate to 240k EFPH or beyond. 

It is anticipated that a Significantly reduced but continued effort will be required in 2013 and beyond to complete non-critical 
and discovery R&D work. Support for regulatory interface activities, including license renewal and delivery of outstanding 
CNSC commitments, will be provided to the end of 2014. Oversight of supporting activities, including the integration of R&D 
results into Life Cycle Management Plans, will be provided by FClMP to mid-2015. Completion of the proposed work will 
aiiow refurbishment activities to be planned effectively at Darlington. The operation of Pickering B to 2020 would realize 
greater economic value from these units. 
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Alternative 2: Not Recommended Conduct a portion of the work proposed (Do Less>

This alternative is a reduction in scope over the recommended Alternative 1. R&D work that is not committed to in the CNSC
Protocol would be removed from the scope. However, the capability to provide a high confidence statement by the end of
2012 would be impaired. In addition, methodologies required to validate fitness for service in later years would not be
available.

This alternative is not recommended based on the need to support high confidence (>70%) projections of operating
Darlington units to 210k EFPH or beyond (from 187k EFPH) and Pickering B units to 240k EFPH or beyond (from 210k
EFPH). OPG will not be able to make a business decision on continued operations based on critical technical information.

Alternative 3: Y t F or or d Request Regulatory Relief on Life Limiting Issues

In the area of pressure tube fitness-for-service, several submissions to revise the fitness-for-service methodologies (or inputs
to these methodologies) have not been completely accepted by the regulator and ‘interim approaches’ have been utilized
which include commitments to conduct additional work to justify the original submissions. By requesting relief in areas where
commitments have been given (including some cases with formal plans) to justify previous submissions, the regulator may
lose confidence in OPG since the regulator may already consider the ‘interim approaches’ to be a form of relief. Moreover,
technical experts in the industry share most of the concerns of the regulator, and it would be prudent to get the appropriate
answers rather than requesting relief.
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Alternative 2: Conduct a portion of the work proposed (Do Less) 

This alternative is a reduction in scope over the recommended Alternative 1. R&D work that is not committed to in the CNSC 
Protocol would be removed from the scope. However, the capability to provide a high confidence statement by the end of 
2012 would be impaired. In addition, methodologies required to validate fitness for service in later years would not be 
available. 

This alternative is not recommended based on the need to support high confidence (>70%) projections of operating 
Darlington units to 210k EFPH or beyond (from 187k EFPH) and Pickering B units to 240k EFPH or beyond (from 210k 
EFPH). OPG will not be able to make a business decision on continued operations based on critical technical information. 

Alternative 3: Request Regulatory Relief on Life Limiting Issues 

In the area of pressure tube fitness-for-service, several submissions to revise the fitness-for-service methodologies (or inputs 
to these methodologies) have not been completely accepted by the regulator and 'interim approaches' have been utilized 
which include commitments to conduct additional work to justify the original submissions. By requesting relief in areas where 
commitments have been given (including some cases with formal plans) to justify previous submissions, the regulator may 
lose confidence in OPG since the regulator may already consider the 'interim approaches' to be a form of relief. Moreover, 
technical experts in the industry share most of the concerns of the regulator, and it would be prudent to get the appropriate 
answers rather than requesting relief. 



Economic Analysis

Alternatives 2 and 3 were not analyzed economically as they are not considered to be feasible in achieving the desired
objectives. The value to the provincial electricity customers of Alternative 1 compared to the Base Case is estimated at $2
Billion. The following graph shows the key sensitivities of the results.

Results of the economic assessment were tested for sensitivity to key inputs such as assumed electricity price, length of
additional station life achieved, and project costs. and indicate the following.

i. Assumed Electricity Price The value is extremely sensitive to the assumed electricity price In a high price regime
the value would be approximately $3 Billion and in a ow price regime, the value would be approximately $0 45
Billion A low price regime would result from low electricity demand and low gas prices (such as during a prolonged
economic slowdown) and/or high conservation

ii Length of Additional Station Life Achieved The value is sensitive to the station life that can be achieved with high
confidence If Pickering B units achieve only 225k EFPH and Darhngton units achieve only 202k EFPH with
Darlington refurbishment starting in 2016, then the value would be $1 1 Billion If the Pickering B units achieve 248k
EFPH and the Darlington units achieve 225k EFPH with Darlington refurbishment starting in 2018. then the value
would be $2 8 Billion.

iii Project Costs The value is insensitive to project costs. Project costs include the costs of the integrated fuel channel
ife manaaement Droject the PTICT UdL friedsuiertleni uroict and the Pickering B Continued Oneranons cos The
‘ens tity dra)ys s s”iow P-at a ]cub rq ot these c sts F-as a mr rral rnpa.t or tre ecected PV
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FUEL CHANNEL LIFE MANAGEMENT PROJECT
Sensitivities 12011 PV$M)

Electricity Price
(Low! High Mkt Price)

Station Life
(-2yrPB;1 yrDA[refurbin 2016}I

+ 1 yr PB; + 2 yr DA[refurb in 20181)

Project Costs
(FC LM+ PT!CT Gap Msmt+

PBContOps)
(Double! Half)

0 1,000 2,000 3,000 4,000
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Economic Analysis 

Alternatives 2 and 3 were not analyzed economically as they are not considered to be feasible in achieving the desired 
objectives. The value to the provincial electricity customers of Alternative 1 compared to the Base Case is estimated at $2 
Billion. The following graph shows the key sensitivities of the results. 

FUEL CHANNEL LIFE MANAGEMENT PROJECT 
Sensitivities (2011 PV $M) 

Electricity Price 
(Lowl High Mkt Price) 

Station Life 
( -2 yr PB; -1 yr DA [refurn in 2016)1 
+ 1 yr PB; + 2 yr DA [refurn in 2018» 

Project Costs 
(FC LM+ PT/CT Gap Msmt+ 

PBContOps) 
(Double! Half) 

o 1.000 2,000 3,000 4,000 

Results of the economic assessment were tested for sensitivity to key inputs such as assumed electricity price, length of 
additional station life achieved, and project costs, and indicate the following: 

i. Assumed Electricity Price: The value is extremely sensitive to the assumed electricity price. In a high price reg ime, 
the value would be approximately $3.7 Billion and in a low price regime, the value would be approximately $0.45 
Bill ion. A low price regime would result from low electricity demand and low gas prices (such as during a prolonged 
economic slowdown) andlor high conservation. 

ii. Length of Additional Station Life Achieved: The value is sensitive to the station life that can be achieved with high 
confidence. If Pickering B units achieve only 225k EFPH and Darl ington units achieve only 202k EFPH with 
Darlington refurbishment starting in 2016, then the value would be $1 .1 Billion. If the Pickering B units achieve 248k 
EFPH and the Darlington units achieve 225k EFPH with Darlington refurbishment starting in 2018, then the value 
would be $2.8 Billion. 

iii. Project Costs: The value is insensitive to project costs. Project costs include the costs of the integrated fuel channel 
life management project, the PT/eT gap measurement project and the Pickering 8 Continued Operations costs. The 
sensitivity analysis shows that a doubling of these costs has a minimal impact on the expected PV. 
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41 THE PROPOSAL

Overall Approach

It is proposed that funding be made available to continue to execute a fuel channel life management project. This project will
be characterized primarily by an accelerated research program, to be substantially completed by end of 2012, which allowsintegration of information from existing programs (COG R&D programs and OPG fuel channel inspection programs) to
formulate a new technical basis and refined methodologies to allow justification of continued operations. By this approach.
the refined methodologies and new acceptance criteria wilt be incorporated into current inspection techniques to support the
confirmation of extended fuel channel life predictions. The development of specialized tooling (Gap Measurement and Spacer
Retrieval) is required to enable the collection of data mandated under the inspection program as input or validation data for
the new technical basis and methodologies.

The research program deliverables are guided by the CNSC Protocol. Expectations for each R&D activity will be measured
against defined closure criteria, which have been identified and agreed to by OPG and the CNSC. Additional research workwill be conducted in order to support the update of the fuel channel fitness-for-service assessment model and methodologies.
Formal submissions will be made to the CNSC to request regulatory acceptance to apply the new technical basis and to use
the refined methodologies and new acceptance criteria.

The relationships of the programs/project mentioned are shown in the diagram below.

+
OPG Appticahons

IMS Tooling Fiekt Work Other for New Operating OPG Submissions
Demonstrate FFSQ. C Dave oproerit and 4 LCMP Ccsifirniation Work to ApIy

..- (going tintit0 (Gap, ASRT) Data Collection (37M Fuel Bundle. (Pickering 2013) ologieS
Station EOL)Inspections, (Darlinglion 2014) (2013)

Reactor Safety Analysis)
.

—

V
COG Joint Prcqect R&D Program0

UJ Develop 1 Spacer Integrity 18 Technicala-4
FC R&D - 2 Crack Initiation Basis
Program 3 Fracture Toughness Submissions

i5 4PCA
a.
2

V
VSuccess Path CNSCConfirm

Closure Criteria Acceptance ofTechnical
Priority on Key Tectsiicat Success Patl., CNSC Formal

Issues Closure Criteria Approvel of New
Methodologies for

Specific Sitesci
in
z
U

V VV V

CNS k,00rrwa ofLceosr’g
NSC New LcenseEo’tation

Protecci Pickering 2013 Planned 4Reqwren’ent
Oarlington 2014
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41 THE PROPOSAL 

Overall Approach 

· f ij ] 

It is proposed that funding be made available to continue to execute a fuel channel life management project. This project will 
be characterized primarily by an accelerated research program, to be substantially completed by end of 2012, which allows 
integration of information from existing programs (COG R&D programs and OPG fuel channel inspection programs) to 
formulate a new technical basis and refined methodologies to allow justification of continued operations. By this approach, 
the refined methodologies and new acceptance criteria wi ll be incorporated into current inspection techniques to support the 
confirmation of extended fuel channel life predictions. The development of specialized tooling (Gap Measurement and Spacer 
Retrieval) is required to enable the collection of data mandated under the inspection program as input or validation data for 
the new technical basis and methodologies. 

The research program deliverables are guided by the CNSC Protocol. Expectations for each R&D activity will be measured 
against defined closure criteria, which have been identified and agreed to by OPG and the CNSC. Additional research work 
will be conducted in order to support the update of the fuel channel fitness-for-service assessment model and methodologies. 
Formal submissions will be made to the CNSC to request regulatory acceptance to apply the new technical basis and to use 
the refined methodologies and new acceptance criteria . 

The relationships of the programs/project mentioned are shown in the diagram below. 
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Project Objectives and Scope

The objectives of this project are listed below. The original project objective, as described in the previous BCS Partial
Release. has been expanded in order to satisfy the recommendations of Internal Audit.

1. Provide a high confidence statement of the targeted service life of Pickering and Darlington fuel channels to the
Board of Directors by the end of 2012.

2. Complete and submit to the CNSC the R&D deliverables that are critical to CNSCs licensing decisions for Pickering
and Darlington stations by December 2012.

3. Manage post R&D activities for transition into the base organization.

To accomplish these objectives, the project scope includes the activities listed below. Additional scope has been added to
this release to satisfy the recommendations of Internal Audit and is denoted by an asterisk (*).

1. Monitor and control project cost and schedule
2. Liaise between COG project manager and OPG management on technical progress and risk management
3. Maintain continuous engagement with the CNSC
4. Support license renewal process at Pickering B and Darlington
5 * Execute the project risk management plan, including risk monitoring and performing risk mitigation actions
6. * Provide oversight to the development of the Annulus Spacer Retrieval Tooling (ASRT)
7. * Support the integration of new technical basis and refined methodologies into LCMPs

The project will be executed in three major phases, which are outlined as follows:

• Phase 1 (Sept 2009 — Dec 2010): R&D Definition and CNSC Engagement (Completed)

The initial scope of R&D work was identified and refined through early engagement with the Regulator. The CNSC
Protocol, which specifies the critical R&D scope that must be accomplished by December 2012, was agreed to and
signed by OPG and the CNSC in February 2011.

• Phase 2 (Jan 2011 — Dec 2012): R&D Execution and Meeting CNSC Requirements to Confirm FC FFS

Execution of R&D scope is in progress and the project is currently providing oversight to the development of the
ASRT. The closure criteria for critical R&D activities have been agreed to by the CNSC and OPG. The project will
deliver R&D submissions to the Regulator according to the CNSC Protocol and a high confidence statement to the
OPG Board of Directors on pressure tube end—oflife for both Darlington and Pickering by December 2012. The
project will begin to prepare specific license submissions to support Pickering B continued operations in 2012,

• Phase 3 (Jan 2013 —Jun 2015): Integration of R&D to Support License Renewals

All R&D results will be integrated into Life Cycle Management Plans (LCMPs) in order to confirm fuel channel Fitness
for Service (FFS) Specific license submissions will be prepared ahead of Pickering B license renewal in July 2013
and a long term spacer management plan will be developed ahead of the Darlington license renewal in 2015 The
planned completion date of the project is June 30. 2015 Continuous engagement of the CNSC and stakeholders will
be maintained throughout this stage
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Project Objectives and Scope 

The objectives of this project are listed below. The original project objective, as described in the previous BCS Partial 
Release, has been expanded in order to satisfy the recommendations of Internal Audit 

1. Provide a high confidence statement of the targeted service life of Pickering and Darlington fuel channels to the 
Board of Directors by the end of 2012. 

2. Complete and submit to the CNSC the R&D deliverables that are critical to CNSC's licensing decisions for Pickering 
and Darlington stations by December 2012. 

3. Manage post R&D activities for transition into the base organization. 

To accomplish these objectives, the project scope includes the activities listed below. Additional scope has been added to 
this release to satisfy the recommendations of Internal Audit and is denoted by an asterisk (*). 

1. Monitor and control project cost and schedule 
2. Liaise between COG project manager and OPG management on technical progress and risk management 
3. Maintain continuous engagement with the CNSC 
4. Support license renewal process at Pickering B and Darlington 
5. * Execute the project risk management plan, including risk monitoring and performing risk mitigation actions 
6. * Provide oversight to the development of the Annulus Spacer Retrieval Tooling (ASRT) 
7. * Support the integration of new technical basis and refined methodologies into LCMPs 

The project will be executed in three major phases, which are outlined as follows: 

• Phase 1 (Sept 2009 - Oec 2010): R&D Definition and CNSC Engagement (Completed) 

The initial scope of R&D work was identified and refined through early engagement with the Regulator. The CNSC 
Protocol, which specifies the critical R&D scope that must be accomplished by December 2012, was agreed to and 
signed by OPG and the CNSC in February 2011 . 

• Phase 2 (Jan 2011 - Oec 2012): R&D Execution and Meeting CNSC Requirements to Confirm FC FFS 

Execution of R&D scope is in progress and the project is currently providing oversight to the development of the 
ASRT. The closure criteria for critical R&D activities have been agreed to by the CNSC and OPG. The project will 
deliver R&D submissions to the Regulator according to the CNSC Protocol and a high confidence statement to the 
OPG Board of Directors on pressure tube end-of-life for both Darlington and Pickering by December 2012. The 
project will begin to prepare specific license submissions to support Pickering B continued operations in 2012. 

• Phase 3 (Jan 2013 - Jun 2015): Integratlon of R&D to Support License Renewals 

All R&D results will be integrated into Life Cycle Management Plans (LCMPs) in order to confirm fuel channel Fitness 
for Service (FFS). Specific license submissions will be prepared ahead of Pickering B license renewal in July 2013, 
and a long term spacer management plan will be developed ahead of the Darlington license renewal in 2015. The 
planned completion date of the project is June 30, 2015. Continuous engagement of the CNSC and stakeholders will 
be maintained throughout this stage. 
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Technical Program Plans

The following work includes the total current project work scope to be conducted between 2011 and 2012 as a joint project
between OPG and industry partners. The first two areas of work (Deuterium Ingress and its Impact on Material Properties &
Spacer Integrity and PT/CT Contact> have been identified as critical by the CNSC in the Protocol.

Deuterium Ingress and its Impact on Material Properties (Critical R&D>
Two methods of adding hydrogen (called “hydriding”) to irradiated pressure tubes in a manner that does not affect existing
irradiation damage are currently being tested. In September 2011. one method will be selected to produce hydrided pressure
tube samples which will be tested to determine facture toughness at proposed end-of-life conditions. These tests will be
conducted as proposed in the COG Joint Project 4299. Information from full scale tests will be integrated with data from the
standardized small sample tests to produce engineering fracture curves.

Other activities to support deuterium ingress projections will be conducted including: developing detailed requirements for
rolled joint Heq model to ensure that the modification of current code addresses concerns over the lack of predictability;
updating the body-of-tube deuterium ingress model to improve the accuracy of long term predictions; and using existing and
new data/models to calculate the time to reach specified Heq values for all units.

Spacer Integrity and PTICT Contact (Critical R&D)
The properties of tight fitting spacers used in Darlington fuel channels and Pickering replacement fuel channels (made of
Inconel X-750), may degrade under a radiation field. The irradiated properties need to be established from retrieved spacers
that did not suffer from damage in the retrieval process or the subsequent transportation. Testing of broken spacer casts
doubt on whether the actual properties have been captured and the CNSC has raised similar questions. It is critical to have
confidence that these spacers will carry out their designed functions for their target service life. As such, this work has been
identified by the CNSC as critical R&D which must be completed by December 2012. Development of tooling capable of
retrieving spacers without inducing any damage is an important step to establish spacer properties for continued operations
at Darlington.

To address concerns over tight-fitting spacer integrity, the major scope of work includes: determination of the mechanism of
degradation of Inconel X-750 spacer material, development of a comprehensive program of condition monitoring, including
evaluation methods and acceptance criteria for examination of ex-service spacers, and pursuing the implementation of PT-
CT gap measurements to assure spacer integrity and capability to maintain an appropriate gap. A literature review to identify
the knowledge has been a key input to the work program just described. Also, the feasibility of an experimental program to
irradiate Inconel X-750 to determine the rate of degradation in early life for extrapolation and projection to late life operation is
being undertaken.

To address the concerns over loose-fitting spacer wear, the major scope of work includes: completing the actions identified
by the root cause investigation for P7A13 calandria tube leak, determination of the impact of spacer wear on PT-CT
predictions. and examination of other available ex-service spacers to determine the possible extent of spacer wear in OPG
reactors

The key deliverable from this work program is to provide assessment on spacer integrity and mobility and to identify spacer
surveillance requirements Also the predictive capabilities for PT/CT contact will be assessed and upgraded by cumparing
gap pred ctions from contact models with PT/CT gap measurements obtained from reactors

Crack initiation
Tests using more realistic sample geometries and conditioning cycles will be conducted to quantify increased crack initiation
resistance This will allow most known flaws in Pickering pressure tubes to pass fitness-for-service evaluations in the future
as well as support Probabilistic Core Assessments.

The work ncludes quantifying the positive benefit of reduced pressure shut down on crack initiation increasina trie vanabibty
.J H a r ‘ cePng artcr ana rreatng the DenefIs of engt’ f1aw ana ange vimetrc
Daws Preimrarv asessowrts o tbs tyon of work fl ratnd that presSJfl tunes ar )S3nt t
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Technical Program Plans 

The following work includes the total current project work scope to be conducted between 2011 and 2012 as a joint project 
between OPG and industry partners. The first two areas of work (Deuterium Ingress and its Impact on Material Properties & 
Spacer Integrity and PT/CT Contact) have been identified as critical by the CNSC in the Protocol. 

Deuterium Ingress and its Impact on Material Properties (Critical R&D) 
Two methods of adding hydrogen (called "hydriding") to irradiated pressure tubes in a manner that does not affect existing 
irradiation damage are currently being tested. In September 2011, one method will be selected to produce hydrided pressure 
tube samples which will be tested to determine facture toughness at proposed end-of-life conditions. These tests will be 
conducted as proposed in the COG Joint Project 4299. Information from full scale tests will be integrated with data from the 
standardized small sample tests to produce engineering fracture curves. 

Other activities to support deuterium ingress projections will be conducted including: developing detailed requirements for 
rolled joint Heq model to ensure that the modification of current code addresses concerns over the lack of predictability; 
updating the body-of-tube deuterium ingress model to improve the accuracy of long term predictions; and using existing and 
new data/models to calculate the time to reach specified Heq values for all units. 

Spacer Integrity and PT/CT Contact (Critical R&D) 
The properties of tight fitting spacers used in Darlington fuel channels and Pickering replacement fuel channels (made of 
Inconel X-750), may degrade under a radiation field. The irradiated properties need to be established from retrieved spacers 
that did not suffer from damage in the retrieval process or the subsequent transportation. Testing of broken spacer casts 
doubt on whether the actual properties have been captured and the CNSC has raised similar questions. It is critical to have 
confidence that these spacers will carry out their designed functions for their target service life. As such, this work has been 
identified by the CNSC as critical R&D which must be completed by December 2012. Development of tooling capable of 
retrieving spacers without inducing any damage is an important step to establish spacer properties for continued operations 
at Darlington. 

To address concerns over tight-fitting spacer integrity, the major scope of work includes: determination of the mechanism of 
degradation of Inconel X-750 spacer material, development of a comprehensive program of condition monitoring, including 
evaluation methods and acceptance criteria for examination of ex-service spacers, and pursuing the implementation of PT­
CT gap measurements to assure spacer integrity and capability to maintain an appropriate gap. A literature review to identify 
the knowledge has been a key input to the work program just described. Also, the feasibility of an experimental program to 
irradiate Inconel X-750 to determine the rate of degradation in early life for extrapolation and projection to late life operation is 
being undertaken. 

To address the concerns over loose-fitting spacer wear, the major scope of work includes: completing the actions identified 
by the root cause investigation for P7 A 13 calandria tube leak, determination of the impact of spacer wear on PT -CT 
predictions, and examination of other available ex-service spacers to determine the possible extent of spacer wear in OPG 
reactors. 

The nr"""£1It.> assessment on spacer nr""nrI1~\l 

for PT/CT contact will be aSSieSl,eo 

Crack initiation 
Tests more realistic and conditioning will be conducted to quantify increased crack initiation 
resistance~ This will allow most known flaws in Pickering pressure tubes to pass fitness-for-service evaluations in the future 
as well as support Probabilistic Core Assessments~ 
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Fatigue crack initiation experiments will be conducted in air on both ex-service material and unirradiated material, as well as
in a reactor water environment on unirradiated material to support regulatory commitments to use the current ‘interim
approach’ and make subsequent changes to the evaluation procedures. A task group is currently evaluating the benefit of
testing ex-service irradiated material in a reactor water environment. Pickering B will be able to demonstrate acceptability of
more flaws, remove cycle limitations imposed by fatigue crack initiation, and minimize inspection requirements. Third Party
external experts have confirmed acceptability of proposed program for evaluation of fatigue for irradiated material in reactor
environment.

Probabilistic Core Assessments and Leak-Before-Break
The Probabilistic Core Assessment tool will be updated to reflect the current understanding of fuel channel degradation, as
determined by other parts of this project, to offer a more realistic assessment of reactor core integrity. In addition, the tool will
be qualified to the requirements of CSA N2867, as an Industry Standard Tool (1ST).

Improvement of the current Leak-Before-Break methodology to include a probabilistic approach of selected parameters is
also being explored.

The project work will also include ensuring that condition monitoring prescribed in the OPG Fuel Channel Aging and Life
Cycle Management Strategy and Plan is executed. The resultant data is essential to determine when fitness-for-service
limits will be reached. In addition, it is essential that experimental results be analyzed and technical basis documents
developed to support improved methodologies meeting technical and regulatory requirements.

5! QUALITATIVE FACTORS

This work is part of an industry-wide initiative to gain greater certainty on the fitness-for-service limits for fuel channels. As
this is being executed as a COG Joint project, it gives all industry partners important information concerning the timing of
possible refurbishment activities. This will help the industry to optimize refurbishment plans, and may reduce the strain on
resources to conduct refurbishment of many units in parallel. It would also help to manage a significant impact on the
availability of base load nuclear generation in the Province.

Even if it is determined that the current base case is accurate, and Darlington refurbishment activities must be brought
forward in time from 2016, this project provides valuable knowledge to enable an orderly approach to Darlington unit
refurbishments and to the management of remaining service life of Pickering B units.

This work is part of a comprehensive Fuel Channel Life Management Plan which has been developed to drive to higher
levels of confidence in longer pressure tube lives for the OPG nuclear units. Achieving higher levels of confidence has many
benefits which are not easy to quantify including providing enhanced flexibility to OPG to:

i) Manage the lead time constraints and other preparatory issues (e g resource constraints long lead time
material. project mobilization) and manage the overall refurbishment schedule for the nuclear units, particularly
the uncertainty around the refurbishment schedule for the Darlington units given current uncertainties in unit
service fe

(ii) Manage the uncertainties created by any potential delays to new nuclear in-service dates and
iii) Manage the potential significant capital and resource requirements and financial sustainability of OPG associated

with multiple simultaneous refurbishments and new build nuclear campaigns
(iv) Enhance OPG credibility with CNSC
(v) Manage the Provincial power supply
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Fatigue crack initiation experiments will be conducted in air on both ex-service material and unirradiated material, as well as 
in a reactor water environment on unirradiated material to support regulatory commitments to use the current 'interim 
approach' and make subsequent changes to the evaluation procedures. A task group is currently evaluating the benefit of 
testing ex-service irradiated material in a reactor water environment. Pickering B will be able to demonstrate acceptability of 
more flaws, remove cycle limitations imposed by fatigue crack initiation, and minimize inspection requirements. Third Party 
external experts have confirmed acceptability of proposed program for evaluation of fatigue for irradiated material in reactor 
environment. 

Probabilistic Core Assessments and Leak-Before-Break 
The Probabilistic Core Assessment tool will be updated to reflect the current understanding of fuel channel degradation, as 
determined by other parts of this project, to offer a more realistic assessment of reactor core integrity. In addition, the tool will 
be qualified to the requirements of CSA N286.7, as an Industry Standard Tool (1ST). 

Improvement of the current Leak-Before-Break methodology to include a probabilistic approach of selected parameters is 
also being explored. 

The project work will also include ensuring that condition monitoring prescribed in the OPG Fuel Channel Aging and Life 
Cycle Management Strategy and Plan is executed. The resultant data is essential to determine when fitness-for-service 
limits will be reached. In addition, it is essential that experimental results be analyzed and technical basis documents 
developed to support improved methodologies meeting technical and regulatory requirements. 

51 QUALITATIVE FACTORS 

This work is part of an industry-wide initiative to gain greater certainty on the fitness-for-service limits for fuel channels. As 
this is being executed as a COG Joint project, it gives all industry partners important information concerning the timing of 
possible refurbishment activities. This will help the industry to optimize refurbishment plans, and may reduce the strain on 
resources to conduct refurbishment of many units in parallel. It would also help to manage a Significant impact on the 
availability of base load nuclear generation in the Province. 

Even if it is determined that the current base case is accurate, and Darlington refurbishment activities must be brought 
forward in time from 2016, this project provides valuable knowledge to enable an orderly approach to Darlington unit 
refurbishments and to the management of remaining service life of Pickering B units. 

This work is part of a comprehensive Fuel Channel Life Management Plan which has been developed to drive to higher 
levels of confidence in longer pressure tube lives for the OPG nuclear units. Achieving higher levels of confidence has many 
benefits which are not easy to quantify including providing enhanced flexibility to OPG to: 

Manage the lead time constraints, and other issues resource long lead time 
material, project mobilization) and the overall refurbishment schedule for the nuclear units, 
the around the refurbishment schedule for the Darlington units given current uncertainties in unit 
service 
Manage the uncertainties created to new nuclear in-service and 

(iii) Manage the potential significant and resource reqUirements and financial sustainability of OPG associated 
with multiple simultaneous refurbishments and new build nuclear campaigns; 

(iv) Enhance OPG credibility with CNSC 
(v) Manage the Provincial power supply 
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Risk Associated with the Fuel Channel Life Management Portion (OM&A)
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Risk Description Mitigating Activities Mitigation — —

Specialized resources may Close collaboration with the COG
unavailable to do the work in the fuel channel work program to Before 16 16required timeframe. ensure optimum utilization of

existingresources.
—

OPG Senior Management
involvement to ensure vendor After 12
commitments is met.

Schedule delay due to incomplete a) COG Project Manager to issue
planning of the following areas: instructions and communicate

on need to report promptly
a) Discovery issue resolution issues/ unusual results for Bore 15 20 20process

, resolution
b) Commissioning of new process b) Prepare equipment

and facility commissioning plan, involve
C) CNSC review of submission more technical experts. *

documents Obtain external consultant
services from internationally
established experts

c) Agree on closure cnteria *rter io io toahead of review process to
establish clear acceptance
requirements. . — == •

Results indtcate degraded properties Pr-stablish performance cnteria
which impact on continued and evaluate impact
operations including other stations)

Monitor results progressively withSpectfc examples are as tie
hold points to ensure that expected Before 10 10 10

from Inspections stiow performance attained antI potential

increased D uptake rate n RJ
b) Irradiated spacer properties Establish more comprehensive L. ,. .,. . —

indicate that properties are fitness for-service assessments
continuing to degrade aj Use this work as basis if

possible for increasing EOL

b) comprehensive After 4 4 4 4
assessments will be
conducted to demonstrate
fitness-for-service I
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Ability to construct a validated Complete planned test identified in
predictive model based on limited COG joint projects. Use data from
data COG R&D programs

Before 12 12
Develop best model available and
recommend confirmatory
inspection program to support
model developed. ioAfter 10

Delay in OPG supporting activities: Develop and understand scenarios
where not all work is completed

a) Planned inspection work not and devise alternate paths
completed during outages to
obtain necessary data a) Ensure stations are aware of ore

b) Delay in supporting activities the impact of not conducting
such as the Gap and Spacer inspection work in outages.
retrieval tooling development. b) Develop OPG Stakeholder
and Outage inspections to communication and decision
provide required data may making process at senior
impact on viability or quality of management level.
the Fuel Channel Life After 5 8 8Management Project
deliverables.

Regulator may require changes of the Obtain buy-in from regulator on
project work scope or disallow use of project plan and approach to be Before 6 12 12the results in determination of fitness undertaken

— —for service limits.
Keep the regulator informed of
results as project progresses.
Participate in the Success Path
process proposed by the Regulator
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Ability 10 conslruct a validated Complete planned test identified in 
predictive model based on fimited COG joint projects. Use data from 
dala COG R&D progrnms. 

Before 12 12 
Develop best model available and 
recommend confirmatory 
inspection program to support 
model developed. 

After 10 10 

Delay in OPG supporting activities: Develop and understand scenarios 
where not all wont Is completed 

a) Planned inspection work not and devise altemate paths 
completed during outages to 

Before 10 12. 12 obtain necessary data a) Ensure stations are aware of 
b) Delay in supporting activities the impact of not conducting 

such as the Gap and Spacer inspection work. In outages. 
retrieval tooling development b) Develop OPG Stakeholder 
and Outage inspections to communlcalion and deds on 
prov de required data may making process at senior 
impact on viability or quality of management level. 
the Fuel Channel life After 5 a 8 
Management Project 
deliverables. 

Regulator may require changes of the Obtain buy-In from regulator on 
project work scope or disallow use of project plan and approach to be Before '6 12 12 
the results in determination of fitness undertaken 
for service limits. 

Keep the regulator informed of 
results as project progresses. 

After 2 3 3 Participate in the 'Success Path' 
process proposed by the Regulator 
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isk Pesctiplion Mitigafing Activities Mitigation
High force may be required to push This task evolution will have to be — — — — — — — — —

all 4 springs the length of the examined and tested on a mock- Before 6 4 3 6
channel, which could impact the up.
integrity of the annulus spacers and
compromise the in-reactor condition. Aftei 1 1
Without any modifications to the Tool design requirements —

Roadrunner flask design or to document specifies the need for Before 6 8 12 12
transportation procedures, there is a modifications to the flask. * * — — — * — — —

risk that spacers will continue to be
damaged in transit. After 2 3 3 — — — 3

The sequence of how a Single Fuel The new procedure will have to be — —

Channel Replacement (SFCR) is examined and tested on a mock- Before 8 10 10normally performed will have to be up. Obtain a letter of understanding
reconfigured and could cause an from Darlington Outage

._ —

increase in outage time greater than Management in regard to the
24 hours. potential/ expected increase to

the SFCR outage schedule After 4 2 4
associated with Annulus Spacer
Retrieval.

difficult as the springs lessen the installed to assist with the push. — —

Pressure Tube Push could be more New springs may have to be
Before 4 2

[
2

friction experienced during the push. After 1412
Long lead items might affect Determine design requirements to Before 10 20 1 — 20schedule adherence. tooling, with input from all

stakeholders. early in the project
and submit requests for proposals
from vendors Identify materials After 12 2

1
early in the project

After spacers are removed there s a Detailed design requirements J — .

risk that the calandria tube could be established eahy on Develop
damaged dur nq pressjre tube devces (e g dummy spacers
removal to insert onto the pressure tube

n place of the removed annulus
spacers to minimize risk of damage
to the calandria tube Commission
ASRT tooling on mock-up prior to After 4 4 4 4first use. Consider having
Calandria Tube Replacement
(CTR) capabil ty available before
the AnruLis Spacer Rereval

‘g s %p vi
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; VP, Science and: d Technologyimp i ie
Development_____________________
Department

Measurable How will it be Who will measureParameter -‘ measured? Person I Group?

2016 assuming COG
Results received from funding remains at Date final results are1. experiments and current level, and August 2012 received to support Director, FCLMPanalyses appropriate task next parameter

funded.

Issue memo
regarding confidence High confidence to
(high confidence is 210k EFPH

.
. Fuel Channel experts2. >70%) on Pickering B

December2012 concur with high Director FCLMPFC service life to Confidence level on
. . confidence240k EFPH based on FC service life to

experiment results 240k EFPH is 50%
and analysis

3, December 2012

December 2013

Transfer of CNSC
action (for new

5 inspection
I requirements) to
[MCED

Fuel Channel experts
concur with high Director, FCLMP
confidence

Date of acceptance!
rejection by regulator Project Sponsor
on submission

1’ t
New inspection
program is included in Project Sponsor
2015 LCMP
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71 POST IMPLEMENTATION REVIEW 

Type 0 IR: Targeted Final AFS Date: Targeted PIR Approval PIRR ponalbility 
Date (Sponsor Title) 

I VP, Science and 
Technology 

Simplified 30..Jun-15 Development 
Department 

Measurable 
Currenlea~clill~ -r"mu"lt:d Result 

How will It be Who will measure 
Parameter measured? Person' Group? 

2016 assuming COG 
Results received from funding remains at Date final results are 

1. experiments and current level, and August 2012 received to support Director, FCLMP 
analyses appropriate task next parameter 

funded . 

Issue memo 
regarding confidence High confidence to 
(high confidence is 210k EFPH 

Fuel Channel experts 
2. 

> 70%) on Pickering B 
December 2012 concur with high Director, FCLMP FC service life to Confidence level on 

240k EFPH based on FC service life to 
confidence 

experiment results 240k EFPH is 50% 
and analysis 

Issue memo 
regarding confidence 

High confidence to 
(high confidence is 185K EFPH Fuel Channel experts 

3. 
>70%) on Darlington 

December 2012 concur with high Director, FCLMP 
FC service life to 
210k EFPH based on 

Confidence level on confidence 

experiment results FC service life to 

and analysis 
210k EFPH is 50% 

Complete submission 
2016 based on Date of acceptancel 

of technical basis to 
4. 

modify FFS to 
appropriate results December 2013 rejection by regulator Project Sponsor 

regulator 
(see Item 1) on submission 

Transfer of CNSC CNSC will grant only 
action (for new short-term licenses New inspection 

5. inspection (Le. 6 months) if new June 2015 program is included in Project Sponsor 
requirements) to program is not 2015 LCMP. 
MCED. implemented. 
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APPENDIX “A’ GLOSSARY (acronyms, codes, technical terms)
ASRT Annulus Spacer Retrieval Tool

BOT Body of Tube

CNSC Canadian Nuclear Safety Commission, Canadian regulator under the Nuclear Safety and Control Act
COG CANDU Owners Group

CT Calandria tube

D-ingress With hot operation, deuterium enters pressure tube material

EOL End-of-life, based on a target service life

FFS Fitness-for-Service

Heq Equivalent hydrogen concentration if all deuterium ED] were replaced with protium [H] (Heq = [H] + [D]/2)

Hydriding The process of adding hydrogen (deuterium or protium) to pressure tube material to simulate later lifeconditions

PCA Probabilistic Core Assessment, used to evaluate degradation of all fuel channels based on establishedmethodologies and inspection results

PHTS Primary Heat Transport System

PT Pressure tube

RJ Rolled joint between the pressure tube and end fitting

CSA N285.4 “Periodic inspection of CANDU nuclear power plant components”This Standard specifies the inspection requirements for nuclear power plant components. Clause 12outlined the inspection and evaluation requirements of fuel channel This Standard is the basis of the OPGperiodic inspection plant which is submitted to the CNSC.

CSA N285.8 “Technical requirements for in-service evaluation of zirconium alloy pressure tubes in CANDU reactorsThe specific fitness-for -service evaluation requirements are listed in this Standard
CSA N286 7 Quality Assurance of Analytical Scientific and Design Computer Programs for Nuclear Power PlantsThis Standard specifies the requirements for the quality assurance program applicable to the designdevelopment, maintenance. modification. and use of analytical scientific, and design computer programsthat are used in nuclear power plant apphcations
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APPENDIX "A' GLOSSARY (acronyms, codes, technical terms) 

ASRT Annulus Spacer Retrieval Tool 

BOT Body of Tube 

CNSC Canadian Nuclear Safety Commission, Canadian regulator under the Nuclear Safety and Control Act 

COG CANDU Owners Group 

CT Calandria tube 

D-ingress With hot operation, deuterium enters pressure tube material 

EOl End-of-life, based on a target service life 

FFS Fitness-for-Service 

Heq Equivalent hydrogen concentration if all deuterium [D] were replaced with protium [H] (Heq = [HJ + [DJ/2) 

Hydriding The process of adding hydrogen (deuterium or protium) to pressure tube material to simulate later life 
conditions 

PCA Probabilistic Core Assessment, used to evaluate degradation of all fuel channels based on established 
methodologies and inspection results 

PHTS Primary Heat Transport System 

PT Pressure tube 

RJ Rolled jOint between the pressure tube and end fitting 

CSA N285A "Periodic inspection of CANDU nuclear power plant components" 
This Standard specifies the inspection requirements for nuclear power plant components. Clause 12 
outlined the inspection and evaluation requirements of fuel channeL This Standard is the basis of the OPG 
periodic inspection plant which is submitted to the CNSC. 

CSA N285_8 "Technical requirements for in-service evaluation of zirconium alloy pressure tubes in CANDU reactors" 
The specific fitness-for -service evaluation requirements are listed in this Standard . 

CSA N286.7 "Quality Assurance of Analytical , Scientific and Design Computer Programs for Nuclear Power PlantsU 

This Standard specifies the requirements for the quality assurance program applicable to the design, 
development, maintenance, modification, and use of analytical , scientific, and design computer programs 
that are used in nuclear power plant applications. 
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Fuel Channel Life Management Project 10 - 62444 (OM&A)
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i o_ j
L

OM&A
OM&A
OM&A
Capital
Capital

L

j
Partial
Partial
Partial
Partial
Partial

LTD Spent
LTD Spent
LTD Sent

Aug 2009 2,533 9,728H -1
Aug 2010 2,489 6,502
Aug 2011 2.489 5,683
Aug 2010 0 0
Aug 2011 0 0

__

1 4t * I
7741 4,010 908 — 24.920
8.978 6,841 2,188 26,998
12,830 13,403 3,332 1,861 332 39,930

867 2,217 82 3.166
939 2,145 82 3,1661

0

8,172
,0

I I

OM&A J Dec
Capital Dec

2010

2010

Comments:

2,489 5,683
U

The overall increase in the total project estimate by $12.9 Million is due to the OM&A portion of the project only.
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APPENDIX "B" Comparison of Total Project Estimates 

$000 .. Thle Appendix com ..... the Total Project Eatim •• for each BCS 
Total 

IolIIL -- • Ibv Y_r Incl - ... Project 

BCS Type C.... 11th Yr I 2001 .1 2010 2011 2012 2013 2014 2015 Later Eat 
Partial OM&A Aug 2009 i 2,533 I 9,728 7,741 4,010 908 24,920 

Partial I OM&A i Aug 2010 I 2,489 ' 6,502 8,978 6,841 2,188 26,998 

Comments: 

The overall increase in the total project estimate by $12.9 Million is due to the OM&A portion of the project only. 
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APPENDIX “C” FINANCIAL MODEL - ASSUMPTIONS

AAamfl IDiscount Rate: 7% Cost Escalation (Yr) 2% SR&D Opporturuty ChooseProgress Payments Choose Foreign Currency Choose Retainer Fee ChooseChoose PST Choose ]jest Rate (Capital) ChaoseRevenue Rate Choose Leasing Choose Indexed Priced Contract ChooseComments:

Please refer to the Major Assumptions table provided in section 3 of the BCS.

Design Complete: Choose Fixed Price Contract Choose 3rd Party Estimate ChooseQuality of Estimate Release +15% to -10% OPEX used Choose Lessons Learned ChooseSimilar Projects Yes Budgetary Quote Choose First Unit Actual Used NMFirm Vendor Proposal No Cost Sharing Yes Competitive Bid ChooseReviewed by Sponsor Yes Fee for Service Choose Contracts in place YesComments:

Please note that Variance to Business Plans includes contingency. (See Attachment A and B) (i.e. Variance toBudget is calculated by subtracting Project Funding and Contingency Funding from 2011-2015 Business Plan.)
nn s inenn

Staon iJnit MW Ps____
Pickering 1 Ju2O 515 1 i4 2O 515 1

5 Nov18 516

Pickering 6 Nov18516 jB
IJn20516

8 Jun20 516 1 1I I Feb18 878 I
: Darlington

3 Sep19 878
4 Jan21 878

Comments:
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APPENDIX "C" FINANCIAL MODEL - ASSUMPTIONS 

FIIlID~111 Assymd2D1; I 
Discount Rate: 7% Cost Escalation (Yr) 2% SR&D Opportunity 
Progress Payments Choose Foreign Currency Choose Retainer Fee 
Depreciation Rate (Capital) Choose PST Choose Interest Rate (Capital) 
Revenue Rate Choose Leasing Choose Indexed Priced Contract 
Comments: 

Please refer to the Major Assumptions table provided in section 3 of the BCS. 

fmJect Coat EdlDllli J 
Design Complete: Choose Fixed Price Contract Choose 3rd Party Estimate 

Quality of Estimate Release +15% to ·10% OPEX used Choose Lessons Learned 

Similar Projects Yes Budgetary Quote Choose First Unit Actual Used 

Firm Vendor Proposal No Cost Sharing Yes Competitive Bid 

Reviewed by Sponsor Ves Fee for Service Choose Contracts in place -
Comments: 

Choose 
Choose 
Choose 
Choose 

Choose 

Choose 

NlA 

Choose 

Yes 

Please note that Variance to Business Plans includes contingency. (See Attachment A and B) (i.e. Variance to 
Budget is calculated by subtracting Project Funding and Contingency Funding from 2011-2015 Business Plan.) 

RatIonale for Capita, Ccm C"UIflcatlOO: I 

ilD!rati2U PIaU AssymRll2D1: I 
£0. ... Unit EOLor MW 131 Outag .. for Project Work Refurb 

Pickering 1 Jun-20 515 

A 4 Jun-20 515 

5 Nov-i8 516 

Pickering 6 Nov-18 516 -.. 

B 7 Jun-20 516 

8 Jun-20 516 

1 Feb-i8 878 

2 Oct-16 878 
Darlington 

3 Sep-19 878 
4 Jan-21 878 

Comments: 
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APPENDIX “D” FINANCIAL MODEL - ASSUMPTIONS
Impact on Operations

Please see Section 3 (Alternatives & Economic Analysis)
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APPENDIX "0" FINANCIAL MODEL - ASSUMPTIONS 
Impact on Operations 

Please see Section 3 (Alternatives & Economic Analysis) 
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ATTACHMENT “A” PROJECT COST SUMMARY

Fuel Channel Life Manaqement Project — OM&A Portion

I n
Variance to Budget

Rvewed by:

I
8 991 7 80”

5,023
8012
5391

2 188
t144 1.861

0

332 0 12,932

Approved by: (Date)

26,998

4 4
Torn Lao
r, ,—r

- r
rntaz Moe’
U ft F 1 4F

IINTARIOruwwmiI II OPC Confden ial Page: 25 of 30

_JENERATLONF iine-s ‘E s ‘trnmar
Fuel Channel Life Management Project 10 - 62444 (OM&A)

& Spacer Retrieval Tool Project 28 - 66567 (Capital)

r’
•/ ‘‘“r -“-‘<-#“ 7”•

-

iQProject Mgmnt& Support 7 9Engineering 7 1 10 5 1 0 5 28Procurennt
Construction

-Other
-

C, —0

-

z
—---------—-—

nrest(Capl Project)
Project Costs
General Contingency
Specific Contingency
Project Costs 8,112 4289O fl343 3,332 1,861 333 - - 39,930
“T4j’- ‘“ “ “ 79’ “““‘

-- —

PrectCosCurrent
—

R
Conbngencye ease
Total

Adjto PrcectCos
Current Contingency
Release Total

•

PrectCosts
c

R I
‘

Contingencye ease
Total

TTD
PrectCosts

. ContingencyReleased
To

F
PrcectCostsuture
ContingencyReleases
Total

- Prject Funding -

-

-CótiügéicyEãnd1ng
Total Fudm 8,172 IZB3G 13,403 U32 1,881 32

-
((k) 39$30

Removal Costs (above)
lnventoryW/O

‘ Spare Parts in Invent
-_______

(Date)
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ATTACHMENT “A” PROJECT COST SUMMARY

W7’r <.

G1ta1 2010 2014 2012 2013 2014 201$ 20$ ler Total
Project Mgmnt & Support 100 28 128
Enghieering 50
Procurerrnt 625 100 725
Construction

VH

(

‘ rest(CapProject)
a’ Project Costs

General Contingency
Specilic Contingency

Project Costs 939 2,145 82 - - 3,166
‘W’

WW‘777 W’’ ‘7 W

C 2011) — 2011 2012 2013 2014 201$ 2016 l4er Total
Prc4ectCos

Current .

R
Contingency

eease

Adjto ProjectCos
Current Contingency
Release Total

,• ProjectCosls
iiIS

Contingency
Release

Total

, PrcectCos
‘‘ Contingency

a’ Released
Total
ProjectCos

Future ——, ——-Contingency
Releases

Total
Project Funding

Contingency Funding
totiFundii 939 2j45 82

EIED;FEEfEEE F}E

Inventory W I 0 1 I

Reviewed hy

rJi.7wes

L

J
A

(Date) Appovad by:

i r ‘t ar
M4L M

(Date)
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Fuel Channel Life Management Project 10 - 62444 (OM&A)
& Spacer Retrieval Tool Project 28 - 66567 (Capital)

Annulus Spacer Retrieval Project — Capital Portion

Removal Costs (above)

Spare Parts in Invent
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Fuel Channel Life Management Project 10- 62444 (OM&A)
& Spacer Retrieval Tool Project 28 - 66567 (Capital)

ATTACHMENT “B” PROJECT VARIANCE ANALYSIS

Fuel Channel Life Mana9ement Project — OM&A Portion
F’’ W’

* —
Projçct Mgmnt & Support See Note 1
jEngineering 3See Note 2

jProcurement -

lCppstruction I -

I0tr I *

1lnterest (Capital Project Only) -

prectCosts (Scøres Basis)
IGeneral Contingency
ISpecific Contingency
ietC#st (ScoresBasls) 8j72, 26,998t 39$OI 1Z932

1mova1 Costs included above - I

fjinventory to be written off
- t3jSpare Parts in Inventory -

Comments:

• Note 1:
Additional Project Management funding required:
o $3.4 Million for added new scope to oversee supporting projects (e.g. Gap and Spacer Retrieval

Tooling), supporting activities, and to confirm integration of R&D work into surveillance programs.

• Note 2:
Additional Engineering funding required:
o Million for new funding to allow OPG to enter into negotiations with Bruce Power to obtain critical

spacer degradation data for Darlington FFS demonstration through the Bruce Power SFCR project in
2012.

o $4.5 Million for the added R&D to obtain CNSC concurrence based on 18 technical submissions per
agreed CNSC Protocol.
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nnulus Spacer Retrieval Project — Capital Portion

.. :*

Project mnt & Support L 278 128 (150j

Engineering 400 50 (350L

‘ Procurement 300 725 425

T
Construction
Other Assigned for project close-out

SAVH

terest (Capital Project On)
Project Costs (Scores BaSis) j
General Contingency
Specific Contingency

PjectCoststcoreSBasis) - 3I66 366 -

{Removai Costs included above I -

4inventory to be written off -

Spare Parts in Inventory -

Comments:

The total project estimate has not changed since the last partial release. However, the funding allocation has

been adjusted to allow for the procurement of the tool from an external vendor.

Fuel Channel Life Management Project 10 - 62444 (OM&A)

& Spacer Retrieval Tool Project 28 - 66567 (Capital)
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-

ATTACHMENT “C”
SCHEDULE

Key Milestones

31-Aug-12 Full Release BCS submitted
31-Aug-12 COG Fuel Channel Joint Projects 4363 and 4299 (Experimental Work)Complete31-Dec-12 High Confidence Statement based on improved technical basis reported31-Dec-12 CNSC Protocol requirements are met31-Jun-13 Support for Pickering license renewal process completed31-Dec-13 Confirmation of IMS ASRT project completion31-Dec-14 Support for Darlington license renewal process completed31 -Dec-14 Regulatory submission for application of new methodologies at Pickering and Darlington submitted to CNSC

30-Jun-15 Confirmation that LCMPs have been updated according to COG R&D results30-Jun-IS Project Complete

A Project Execution Plan (PEP) will be approved by

In Service Declarations JCaital onlyj—c-’
-

—--—

—
--

444 ,$0OOs

15-Oct-12 — Spacer Retrieval Tool Report of Equipment in Service Issued 3166 100

Comments:
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ATTACHMENT "C" SCHEDULE 

K M"I to ev I es nes 

Comp on Date Deacrlptlon 
---

31-Aug-12 Full Release BCS submitted 

31-Aug-12 COG Fuel Channel Joint Projects 4363 and 4299 (Experimental Work}Complete 

31-Dec-12 High Confidence Statement based on improved technical basis reported 

31-0ec-12 CNSC Protocol requirements are met 

31-Jun-13 Support for Pickering license renewal process completed 

31-Dec-13 Confirmation of IMS ASRT project completion 

31-0ec-14 Support for Darlington license renewal process completed 

31 -000-14 Regulatory submission for application of new methodologies at Pickering and Darlington submitted to CNSC 

30-Jun-1 5 Confirmation that LCMPs have been updated according to COG R&D results 

30-Jun-15 Project Complete 

A Project Execution Plan (PEP) will be approved by 31-0ct-11 

In Service Declarations: (CaDital only) 

$000' % 
Date Description (10IIII- In ServIce PtojIc:t eo.t 

IncI conIg) (-100%) 

15-Oct-12 Spacer Retrieval Tool Report of Equipment in Service Issued 3,166 100 

Comments: 
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Risk Probabilities Chart
unlikely

Probability < I in 100 About I in 100 About 1 kilO About 1 in 5 > 3 in 4
Rank 1 2 3 4 5

Risk ‘mpact Chart

Financial Scheduia Quality
COO Regt Ne&th& En

>80% of > 90 day Significant, National and Non-compliance with Potential for Spill or release causing Loss or
Total delay unacceptable international potential for significant fatality(s) immediate and serious

Project $ non- adverse implications for extended impact with degradation

5 conformance coverage or personnel, potentially off-site impacts, of a safety
requiring impacts large damages or e.g:Clean-up costs> system
extensive Criminal Charges OR $l5MCat. A spill (>55

rework Potential loss of pts)
operating_licenses

30% - 80% 30 - 90 day Unacceptable Long-term Legislative non- Potential for life- Exceedances resulting Reduced
of Total delay non- local or compliance with threatening in charges or Director’s effectiveness

Project S conformance national potential for fines, critical injury or OrderCat. A spill (45 - of a safety

4 requiring impact charges, and permanent total 55 pts)Public system
some rework, damages ORMajor disability, complaints with OPG
but not major degradation of including implications Explosion

reputation with occupational and/or major fire
regulatory bodies disease

15% - 30% 10-30 day Non- Major local Systematic non- Potential for Cat. B spills Emission in Reduced
of Total delay conformance impact or compliance with less serious exceedance of effectiveness
Project $ bordering minor national potential for critical injuries regulatory or legal limits of redundant

design impact.Minor finesORPotential to (e.g. fractures), Field orders or Amp’s safety
tolerances, local damage cause strained permanent Public complaints with system

3 potential to relationship with partial OPG implications components
require regulator, increased disabilities and Danger to health, life, or
rework surveillance and/or temporary total property

regulations disabilities of a
significant

nature

2

I

Cat. C spills -

reportableAdministrative
infractionsPublic

Complaints with plant
level implications

5% - 15% 3 10 day Acceptable Complaints Systematic non-
of Total delay non from local compliance with
Project $ conformance, officials I impacts to project

within design politicians scheduleORPossibility
tolerances, no of regulatory / legal

rework implications
reqoired

5 f 3 day Mirra cmpiams oiated “or
Total jelay rrpact or +rnir ocai ornphanceORRoutine

Project $ aaltyRoutine public approvai notfication
non

conformance
can be easily
‘lispositioned

Impact on a
safety

support or
safety
related
system

Potential for
less serious
temporary

disabilities and
injuries requiring
off site medical
attention other
than f rf ad
r mplete

reovery Dy

wr
No medira

attention
bev0n first aid
no rnpairment

to worker or
complete

recovery of

Admin,stratve, “0”

reportable ever’tsCat C
spills non reportabie

and spills resulting from
Acts of God
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Ukellhood 
Probability 

Impact Flnancl., 
Rating 

5 

4 

3 

2 

1 

>80% of 
Total 

Project $ 

30% -80% 
ofTotal 

Project $ 

15% - 30% 
of Total 
Project $ 

5% -15% 
ofTotal 
Project $ 

<= 1ln 100 

Project 
Schedule 
12 month 

> 90 day 
delay 

30 - 90 day 
delay 

10-30day 
delay 

3-10day 
delay 

1 

QualIty 

Significant, 
unacceptable 

non­
conformance 

requiring 
extensive 

rework 

Unacceptable 
non­

conformance 
requiring 

some rework, 
but not major 

Non­
conformance 

bordering 
design 

tolerances, 
potential to 

require 
rework 

Acceptable 
non-

conformance, 
within design 
tolerances, no 

rework 

Minimal 

Risk Probabilities Chart 
nil P 

About 1ln 100 About 1ln 10 
2 3 

Risk Impact Chart 

Corporate 
ReputatIon 

National and 
intemational 

adverse 
coverage or 

impacts 

Long-term 
loca! or 
national 
impact 

Major local 
impactor 

minor national 
impact.Minor 
local damage 

Complaints 
from local 
officials I 
politicians 

Regulatory I 
Legal 

Non-compliance with 
potentia! for significant 

implications for 
personnel, potentially 

large damages or 
Criminal Charges OR 

Potential loss of 
o ratin licenses 
Legislative non­
compliance with 

potential for fines, 
charges, and 

damages ORMajor 
degradation of 
reputation with 

re ulato bodies 
Systematic non­
compliance with 

potential for 
finesORPotential to 

cause strained 
relationship with 

regulator, increased 
surveillance and/or 

regulations 

Systematic non­
compliance with 

impacts to project 
scheduleORPossibility 

of regulatory I legal 
implications 

About 1 in 5 >=3In 4 
4 

Health & 
Safety 

Potential for 
fatality(s) 

Potential for life­
threatening 

critical injury or 
permanent total 

disability, 
including 

occupational 
disease 

Potential for 
less serious 

critical injuries 
(e.g. fractures), 

permanent 
partial 

disabilities and 
temporary total 
disabilities of a 

significant 
nature 

Potential for 
less serious 
temporary 

disabilities and 
injuries requiring 
off-site medical 
attention other 

no 'mn'.llmon " l 

to worker or 
complete 

recovery 

Environment 

Spill or release causing 
immediate and 

extended impact with 
off-site impacts, 

e.g.:Clean-up costs> 
$15MCaL A spill (>55 

pts) 

Exceedances resulting 
in charges or Director's 
OrderCat. A spill (45 -

55 pts)Public 
complaints with OPG 
implications Explosion 

and/or major fire 

Cat. B spills Emission in 
exceedance of 

regulatory or legal limits 
Field orders or Amp's 
Public complaints with 

OPG implications 
Danger to health, life, or 

property 

Cat. C spills­
reportableAdministrative 

infractions Public 
Complaints with plant 

level implications 

Acts of God 

5 

Nuclear 
Safety 

Loss or 
serious 

degradation 
of a safety 

system 

Reduced 
effectiveness 

of a safety 
system 

Reduced 
effectiveness 
of redundant 

safety 
system 

components 

Impact on a 
safety 

support or 
safety 
related 
system 
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Liquid Relief Valve Modifications to Reduce Waterhammer 16 - 38933 (OM&A)
Partial Release Business Case Summa D - BCS - 63310 -10003 - ROOO

11 RECOMMENDATION:

We recommend a Partial Release of an additional $8.282 Million OM&A to fund Detailed Engineering and facilitate a long
lead material procurement contract for the design, testing, and fabrication of five (5) new Nuclear Class 1 LRV valves for the
Darlington Liquid Relief Valve (LRV) Modification project Approval of this request will bring the total to date funding to
$10.876 Million including a contingency of Million. The total project is estimated to cost $ 21.609 Million (including

Million contingency) with an estimated completion date of 12/31/2025

The Business Objective of this Regulatory project is to address long term valve and piping degradation due to valve induced
waterhammer, and ensure valve, piping and pipe support stresses are within allowable limits for design basis transients in
which the LRVs operate. Replacement of the LRVs will mitigate rapid opening and closing times and eliminate waterhammer
effects, while maintaining overpressure protection requirements. Continued operation has been justified via the Discovery
Issue Resolution Process (DIRP) and subsequent Discovery Issue Assessment NK38-DIA-00531-10002 issued in 2006,
which defined the nuclear safety risk associated with pipe failure as a result of LRV induced water hammer. Routine LRV .
piping and 'support inspections during planned outages (supporting the DIRP) have been implemented to confirm structural
integrity remains intact for continued operation of the Heat Transport System (HTS) until the replacement valves are installed.
Additionally the Engineering Decision Making (EDM) process was invoked in 2010 to reconfirm the conclusions of the DIRP
for continued safe operation to further quantify the DNGS Site Management Board (SMB) decision to defer the installation of
the LRVs concurrent with refurbishment due to economic, nuclear safety, and personnel dose concerns. The EDM
Committee concluded it is technically acceptable to defer LRV replacement until the Darlington refurbishment outages with
the issuance of a decision memorandum, NK38-CORR-331 00-0362965 and technical memorandum, NK38-CORR-33100-
0363511. The OPG decision to defer the installation phase concurrent with refurbishment is contingent upon obtaining CNSC
acceptance of this proposed strategy, which is expected before end of Q2 2011.

The following deliverables will be completed during this release:
1, Qesign, test, .and procure the new LRVs,
2. " Complete the Detailed Design by April 2014, and
3. Place the project in deferment until refurbishment detailed planning for the first unit is complete, and then remove the

project from deferment in - 2015 to prepare the next Partial Release BCS for first unit installation.

Installation of the new LRVs will begin in first unit refurbishment outage (-2017) with project completion concurrent with
completion of last unit refurbishment outage (-2024).

t ~ ",),. '.' •. !: ';;.:\; ~~ .' ~i,:i,·' :;:: r:::;~~:~~"~,::4',0' ~r.'':" .. ,~/
~l :,' r' ":" I.~,;f~~.k: ' ,I 'f,' ,:-~ J ,:~ I;f,~, )

.'
~h- ~\ ~ _ • $ ~r If~ '; ••~ j."" ',. t. .• ~,., ~,

k ; < - f y ~ - ~ 'I
-'''- j'

Currently Released Partial 1,301 1,056 264 2,621
Adi to Current Release Adiustments (242) 1,535 (1,056) (264) (27

Requested Now Partial (565' 3,008 2,873 333 2,633 8282
Future Funding Req'd Full 10733 10733

Total Prolect Costs 1059 970 3.008 2873 . 333 . 13366 21609
Non Proiect Costs .

Grand Total 1.059 970 3008 2873 . 333 . 13366 21609
Investment Type Class NPV IRR Discounted Payback

Reaulatorv OM&A ·$9.67M N/A N/A

Submitted By: (Date)

~
<1Ur4 21/201 (Stu See hous ---....:::..l~....>I..-'=<i'-"='•.•.•

SVP, Darlington

Financial AP~{.ro~ B~y: __ ----;:-:r----t.,.;.;;,:..:....:--(D_a_te_)_
I <z:» _~ Jt:6S/~((

Donn Hanbidge
SVP and Chief Financial Officer

(OAR Element 1.1 Project in Budget)

Line~ (Date)

~1(-07-1/

Tom Mitchell
President and CEO
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2/ BACKGROUND & ISSUES: 
 
To ensure overpressure protection of the Heat Transport System (HTS) Darlington NGS contains four 100% power 
actuated Liquid Relief Valves (LRVs) in each unit, two per loop sharing common piping.  Each loop has been designed and 
instrumented for both valves to open simultaneously on high loop pressure. 
 
During commissioning of Darlington, performance of the LRVs was identified as less than adequate. It was discovered that 
the opening force of the valve was only designed for zero power hot conditions, which was not adequate to overcome the 
operating conditions of the PHT system at full power nor was the high flow rates due to the large differential pressure 
across the valve accounted for. Modifications were completed in two stages.  This first stage involved installing larger tubing 
to allow more rapid depressurization of the air operated actuator to increase the valve opening speed. The second stage 
involved modification to the pilot plug and the pilot holes to provide larger flow capability and faster depressurization of the 
top of the main plug under hot conditions. The LRVs were also instrumented with displacement and force transducers to 
measure the valve stem movement and the actuator force.  Following the changes, LRV performance was monitored to 
demonstrate availability and acceptable operation.  Based on data recorded, Darlington LRVs are opening and closing 
faster than that assumed in the original design basis.  This condition of fast opening/closing of the LRVs has the potential 
for higher than designed waterhammer load on the HTS piping.  
 
In the event of an extremely rare set of circumstances occurring (i.e. design basis transients in which LRVs operate 
simultaneously), OPG is unable to definitively demonstrate that pipe and support stresses are within ASME code allowable 
limits, as is required by the Operating License, and is therefore unable to prepare and certify an Analysis of Record.  
However, on-going inspection of the HTS piping system has found no sign of pipe or support degradation.  Additionally, as 
required by N-PROC-RA-0094, a DIRP was used to define the nuclear safety risk associated with pipe failure as the result 
of LRV induced waterhammer.  The DIRP assessment (NK38-DIA-00531-10002) concludes that continued operation of the 
units until the modifications are installed is acceptable because the risk of pipe failure remains very low and the 
consequences are bounded by the existing safety report. 
 
In addition, the Engineering Decision Making (EDM) process was invoked in 2010 to reconfirm the conclusions of the DIRP 
for continued safe operation to further quantify the DNGS Site Management Board (SMB) decision to defer the installation 
of the LRVs concurrent with refurbishment due to economic, nuclear safety, and personnel dose concerns.  The EDM 
Committee concluded it is technically acceptable to defer LRV replacement until the Darlington refurbishment outages with 
the issuance of a decision memorandum, NK38-CORR-33100-0362965 and technical memorandum, NK38-CORR-33100-
0363511. The economic, nuclear safety, and personnel dose concerns are reduced significantly by completing installation 
and commissioning during refurbishment since the HTS will be drained. Specifically, the economic impact is in the range of 
$64M - $93M if this project was installed and commissioned during regular unit outages due to the estimated critical path 
extension impact, which is 46 (up to 66) days total. Furthermore, the SMB and EDM Committee agreed that design and 
procurement of the LRVs must be completed now (and not delayed any further) to mitigate the risk of potentially needing to 
advance the installation schedule if signs of pipe or support degradation is found during regularly scheduled inspections.  
  
The adopted solution is to replace the existing LRVs with new LRVs which will address the valve opening and closing times 
to mitigate undesirable waterhammer effects while maintaining overpressure protection requirements.  Based on operating 
experience (OPEX), demonstrated through modifications at Cernavoda B, Wolsung, and Quinshan, this will resolve the 
existing potential waterhammer problem associated with LRV operation.  Additionally, the LRV warming line will be 
relocated.  The present location of the warming line for the current LRV is too far away to maintain the fluid temperature 
upstream of the valve.  Field measurement has indicated the fluid temperature at the inlet to the LRV is substantially lower 
than the design basis and as such the stainless steel to carbon steel weld upstream of the valve will be subjected to a much 
higher thermal transient when the LRV is lifted.  This could lead to premature fatigue failure at the transition weld.  The 
purpose of the relocation of the warming line is to reduce (as far as practicable) the local thermal fatiguing that is occurring 
near the LRV inlet due to geometry of the current warming line connection point, and the presence of the resulting cooler 
water dead leg.  Qualification/performance testing of the new valve by an external vendor will be performed to confirm 
elimination of waterhammer due to valve operation. 
 
In February 2009, OPG submitted the proposed two-part strategy to resolve the LRV waterhammer issue (NK38-CORR-
0053-14465) to the CNSC, thus closing out REGM AR 28082043.   Part 1 includes removal of the existing LRVs and local 
piping to the LRVs and replacement with new “flow to open” LRVs.  Part 2 involves implementing an inspection process 
appropriately suited for on-going validation of the pressure boundary integrity of the existing HTS piping and supports.  After 
two rounds of correspondence requesting additional information and clarifications the CNSC responded in June 2010 that 
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the CNSC agrees, in principle, to the proposed strategy however a new Action Item 28116373 was opened to track the 
completion of OPG undertakings as described in NK38-CORR-00531-15055.  Quarterly meetings with the CNSC have 
been implemented and will continue on a regular basis until all issues are resolved. 
 
A Value Engineering session was conducted during the Conceptual Phase to identify a short list of key project strategies 
and associated risks.  These strategies were later explored in greater detail to define the Preferred Alternative. 
 
A total of sixteen (16) Nuclear Class 1 valve / actuator sets and commissioning spares will be purchased, and an additional 
one (1) Non-Nuclear Class valve will be purchased and subjected to full qualification testing.  Since the removed valves will 
be highly contaminated and their remaining life difficult to quantify, the valves have no salvage value.   
 
Funding released by this BCS will be used to complete detailed design, perform an independent review of detailed design, 
perform extensive modeling, hydraulic, and stress analysis by a Design Agency, procure long lead materials (5 LRVs), 
qualification/seismic/performance testing of one (1) non-nuclear class valve, and preparation of the next Partial Release 
BCS. 
 
 

3/ ALTERNATIVES & ECONOMIC ANALYSIS: 
 

Alt 2 Alt 3 Alt 4 Alt 5

$ 000's Base Full Incremental

Case Cost Cost

Revenue

Base OM&A

Outage OM&A

Project OM&A (21,610) (20,334)

Total OM&A 0 (21,610) (20,334) 0 0 0 0

Capital

Present Value (PV) (10,567) (9,674)

Net Present Value (NPV) N/A (10,567) (9,674)     

Internal Rate of Return (IRR) % N/A

Discounted Payback (Yrs) N/A

Alt 1   (Recommended)

 
 

Base Case:      × Not Recommended -     Status Quo 
 
This alternative is not recommended as OPG is unable to definitively demonstrate that pipe and support stresses are within 
ASME code allowable limits, as is required by the Operating License, and is therefore unable to prepare and certify an 
Analysis of Record.  This does not satisfy the requirement for a long term solution to address operating outside of ASME 
code, as required by Discovery Issue Resolution Process N-PROC-RA-0094 Table 3, per the assessed conclusions of DIRP 
NK38-DIA-00531-10002.  Thus this option has not been financially evaluated. 

 

Alternative 1:        Recommended   -    LRV Replacement 
 
Based on OPEX (operating experience), valve replacement (with flow to open design) will reduce the waterhammer problem 
associated with the LRV operation to an acceptable level.  This has been demonstrated through modification at Cernavoda B 
and installation of new valves at Wolsung and Quinshan.  In addition to the OPEX on flow to open design, replacing the valve 
will also allow relocation of the warming line to keep the valve warm as postulated in the original design basis.  The new 
valves/actuators will be ordered with reducers and piping spools attached to minimize installation time. 

 

Alternative 2:    × Not Recommended -    Delay Project 
 
Installation is presently scheduled to start in Refurbishment (~2017).  Delaying any further is not recommended since the 
possibility of a HT piping failure could increase, and the CNSC may direct OPG to take action to mitigate the water hammer 
problem if a further delay is imposed.  Thus this option has not been financially evaluated. 
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Alternative 3:    × Not Recommended -    Minor Modifications to the LRV/Actuator 
 
This alternative is not recommended considering the minor modification will not completely eliminate the waterhammer 
problem.  This is due to the fact that the present set up of the LRVs makes it difficult to control or to predict the valve 
behavior.  Thus this option has not been financially evaluated. 

 

Alternative 4:    × Not Recommended -    Reversal of Existing Valve Body and Replacement of Trim, Valve, 
Internals, and Actuator 
 
This alternative is not recommended.  Similar to the Recommended Option, OPEX indicates that reversal of the valve could 
correct the waterhammer problem.  However, the existing valve internals, trim, and actuators would require replacement if the 
valves were reversed.  Valve testing prior to installation is not possible.  As a result, there are numerous uncertainties, 
reliability issues and a lack of confidence surrounding this option.  Additionally, the remaining life of the valve bodies is 
difficult to quantify as they may have been subjected to waterhammer loads in the past. Thus this option has not been 
financially evaluated. 
 

Alternative 5:    × Not Recommended -    Perform Analysis to Demonstrate Piping Integrity 
 
After more than two years of analysis using both standard and non-standard methods of analysis, the piping designers 
concluded that the magnitude of waterhammer load in the event of an extremely rare set of circumstances occurring (under 
worst case scenario) would be unacceptably high and that stresses cannot be brought within ASME code allowable limits.  
Further analysis alone would not be beneficial.  Therefore this is not a viable option. Thus this option has not been financially 
evaluated. 

 

Alternative 6:    × Not Recommended -    Replace all Potentially Over-Stressed Piping in Conjunction with 
Valve Alternative 1, 3, or 4 
 
Replacement of all affected HTS piping has not been demonstrated to be necessary at this time.  This option is not  
recommended since the cost of undertaking such a large replacement of the HTS piping would be extremely high  
and require extensive time to install.  Thus this option has not been financially evaluated. 
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4/  THE PROPOSAL 
 
Major activities completed under the previous Developmental and Partial BCS Releases included the following:  
 
1) Valve tendering specification was submitted and a budgetary estimate for valve procurement was received,  
2) Preliminary design was completed and preliminary LRV opening/closing limits were established,  
3) Valve design technical specification was issued, 
4) Modeling, hydraulic/stress analysis Scope of Work was issued, 
5) Two (2) Request For Proposals (RFPs) were issued and successful proponents selected for: 

a. Valve procurement, and  
b. Modeling, hydraulic and stress analysis. 

6) 3
rd

 Party Independent Technical Review of “Darlington Technical Position on Primary Heat Transport Liquid Relief Valve 
Piping was completed and report NK38-REP-33100-10028 issued, 

7) Measurements of the HTS piping associated with the waterhammer issues were collected from each unit during the 
DNGS VBO,  

8) Front End Planning was completed, and  
9) PEP NK38-PEP-63310-03364450 was approved.  

 
The Scope of Work proposed under this Partial Release BCS release is summarized below: 
 
1) Project Management: 

a. Project Administration 
b. Project Reporting – Schedule, Cost, Risk 
c. Design Agency & Valve vendor Contract Management 
d. CNSC Updates 
 

2) Project Management Office: 
a. Project Reporting – Schedule, Cost, Risk 
 

3) Partial Release (for 1
st
 Unit Installation): 

a. Business Case Summary 
b. Basis of Estimate 
c. Risk Management Plan 
d. Project Execution Plan 
 

4) Installation Contract: 
a. SOW 
b. Issue RFP 
c. Bid Evaluation 
 

5) OPG Design: 
a. Design Agency deliverables review and acceptance 
b. Valve Vendor review and acceptance 
c. Mechanical Design EC 
d. Civil Design EC 
e. I&C Design EC 
f. Over Pressure Report 
g. Final Thrust Calculation 
h. ASME Section XI Fatigue Analysis 
i. Independent Design Review 
j. CNSC Acceptance 
k. TSSA Registration/Reconciliation 
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6) Design Agency Contract – Certified Hydraulic & Stress Analysis Report 
 
7) Valve Manufacturer Contract – Design & delivery of 5 Class 1 LRV Valves and 1 Commercial Test Valve for OPG 

Training Department 
 

Future BCS Releases will facilitate installation activities in Darlington four (4) units concurrent with refurbishment 
outages.  
 

 

5/  QUALITATIVE FACTORS 
The successful completion of this project will address the following: 
 
1) Establish acceptable limits for LRV opening and closing operation. 
2) Confirm that valve operation effectively reduces waterhammer to acceptable levels. 
3) Maintain Station Operating License. 
4) Satisfy regulatory issues. 
5) Decrease risk of piping failure. 

6) Decrease the rate of equipment aging due to fatigue which could potentially impact on plant life extension. 
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6/  RISKS ANALYSIS    (See Attachment D for details) 
 

Low                                                                   
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Medium                                       
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5 5 10 15 20 25 

4 4 8 12 16 20 

3 3 6 9 12 15 

2 2 4 6 8 10 

1 1 2 3 4 5 

Risk Description Mitigating Activities Mitigation 

Original valve manufacturer selected 
withdrew their proposal and is no 
longer willing to supply the valves 
due to the Fukushima event. Second 
preferred valve vendor is being 
pursued.  Long Lead Material PO 
may not be awarded as per Project 
Schedule due to second preferred 
valve vendor not possessing proper 
C of A for Class G valves. New RFP 
may be required due to C of A issue. 

Projects, Design and Supply 
Chain is working with the second 
preferred valve vendor to resolve 
the C of A issue to avoid the need 
for another RFP which would 
delay the project by approx. 4 
months.  

Before 5 20       20 

After 4 10       10 

Cost for Performance and 
Certification valve testing is higher 
than anticipated.  (i.e. Test Facility 
may have to be rescheduled due to 
delays) 

1. Design to clarify testing 
requirements with vendor as 
actioned in PO pre-award 
meeting. (complete) 
2. Design to issue Valve Tech 
Spec R01. (complete) 
3. Issue new RFP to proponents 
and obtain updated, confirmed 
pricing from vendors.  
4. Update BCS to change funding 
required. 
5. Build some contingency time 
into the schedule to allow for 
delays. 

Before 9        9 

After 1        1 

Long Lead Material - Valve 
procurement cost exceeds contract 
due to: 
1) specification changes required 

as a result of factory testing 
2) OPG Model Analysis results 
3) Cost of C of A equivalency 

exceeds estimate 
 

1. Extensive technical meetings 
held with preferred vendor to 
establish minimal required testing, 
which was incorporated into the 
Design Specification. (Complete) 
2. Selected proponent proposal 
costs incorporated into this 
release estimate. 
3. Risk identified and contingency 
funding allotted in Risk 
Management Plan. 
 
 

Before 12        12 

After 4        4 
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Long Lead Material Contract & LRV 
Procurement Canadian cost goes up 
due to US exchange rate fluctuation 
 
 
 

Add contingency for US exchange 
rate fluctuations. 

Before 12        12 

After 6        6 

Risk of CNSC not accepting OPG 
adopted strategy to complete design 
but defer installation concurrent with 
refurbishment.  
 
 

1. EDM quorum to provide 
concurrence on DNGS SMB 
recommendation for installation 
deferral to Refurbishment before 
submission to CNSC. (Complete) 
2. Strategy to be communicated to 
CNSC informally via quarterly 
update to obtain initial feedback. 
3. Solid Technical justification to 
be submitted to CNSC. 
 
 
 
 

Before 6 12   6    12 

After 4 8   4    8 

Project Installation schedule 
advanced due to CNSC direction or 
pipe failure in DN units.  

1. Formal letter submitted to 
CNSC for concurrence with 
installation in Refurbishment.  
2. EDM quorum validated the 
DIRP through Refurbishment 
period and agreed that it is safe to 
operate until Refurbishment with a 
very low risk of pipe failure.  
 
 
 
 

Before 9    8   5 9 

After 3    2   3 3 

Final Analysis on models identifies 
valve opening/closing time to be 
unacceptable after performance 
testing of commercial test valve is 
already complete. 

1. Engineering Services to 
perform scoping modeling runs to 
assess reduction in waterhammer 
loads with preliminary valve 
design provided by Vendor. 
Confirm new valve design is 
acceptable. (Complete) 
2. Confirmation of valve weight 
and computer generated Cv curve 
to be requested from vendor on 
PO issue. 
 
 
 
 
 
 
 
 
 
 
 

Before 4 16       16 

After 2 8       8 
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Delay in material fabrication and/or 
delivery by vendors.  (New valve 
lead time may be excessive or 
delayed) 

1. Maintain 
communication/coordination with 
vendor and expedite when 
necessary. 
2. Place long lead material PO's 
early, and expedite as required. 
Place order for valves well in 
advance of required delivery date.  
(Vendor has identified 52 weeks 
lead time) 
3. Examine Flow Diagram 
changes - materials, elbow tap vs. 
valve tap. 
4. CNSC agreement required - 
obtain during Detailed Design. 
5. Allow adequate time for Design 
to implement any changes. 
6. Monthly update meetings with 
Vendor.   
7. Obtain vendor Schedule for 
deliverables. 
8. Expedite OPG turnaround time. 
 
 

Before  20       20 

After  6       6 

Long Lead Material PO or Design 
Agency PO not awarded as per 
Project Schedule.  (i.e. New RFP is 
required due to NV/C of A issues) 

1. Work with Supply Chain & 
Design to expedite. 
2. Obtain Testing requirements 
and revise Tech Spec and SOW. 
(Complete) 
3. Finalize Terms & Conditions. 
 
 
 

Before  12       12 

After  4       4 

OPG Detailed Design/Analysis takes 
longer than anticipated to complete.  
Specific factors which may 
contribute to this are additional 
failure modes identified during 
model runs and/or changes to the 
piping technical specification. 
 
Note: Residual risk was still rated 
high due to the potential possibility 
of more than one modeling run 
iteration being required during the 
detailed hydraulic and stress 
analysis to mitigate emergent model 
identified issues. 
 
 
 
 
 
 

1. Ensure resourcing and 
schedule durations are provided 
and agreed to by support groups, 
vendor, and design agency. 
2. Expedite required vendor and 
design agency information. 
3. Coordinate schedule between 
OPG, vendor, and design agency 
to meet Design milestones. 
 

Before 10 20       20 

After 8 12       12 
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Design EC's not issued per 
schedule 

1. Expedite valve manufacturing 
and testing. 
2. Coordination with all 
workgroups to ensure schedule 
and milestones are met.  
3. CNSC concurrence of project 
scope to expedite design 
concessions at end of Detailed 
Design Phase. 
 

Before 4 16       16 

After 2 8       8 

Mitigation of any concerns identified 
by Independent Design review takes 
longer than originally anticipated. 

 

Design to engage Independent 
Reviewer early in Detailed Design 
and submit documentation/models 
for review as it is available.   
 

Before 3 12       12 

After 2 8       8 

Valve testing or contract 
deliverables are not 
submitted/completed as per 
schedule and/or initial test results 
may not meet standards or technical 
requirements. 
Note: Residual risk was still rated 
high based on OPEX identified by 
Supply Chain on selected valve 
vendor timeliness issues on several 
recent contracts. 

1. Testing is to be completed as 
part of PO for valves.   
2. Expedite valve testing. 
3. Expedite OPG drawing & 
Inspection & Test Plan (ITP) 
acceptance turnaround time.   
4. Confirm testing schedule with 
vendor. 

Before 8 20 20      20 

After 6 15 15      15 

External stakeholders (TSSA, 
CNSC) require re-registration of 
HTS to maintain operating license. 
 
Note: Re-registration of the HTS 
may be required if CNSC/TSSA 
invokes ASME Section III analysis 
requirements on this project.  
However, ASME Section III analysis 
cannot be completed unless the 
entire HTS is replaced (including all 
piping). 

Communications with CNSC have 
resulted in a formal agreement in 
principle of invoking ASME 
Section XI analysis instead of 
ASME Section III analysis to 
finalize the detailed design. (Ref:  
NK38-CORR-00531-15146) 

Before 12 15   9    15 

After 2 4   2    4 

Modifications to LRVs exceed 
seismic weight limitations - piping 
analysis requires downstream 
pipe/support changes. 
 

Complete analysis during Detailed 
Design Phase to ensure weights 
acceptable. 

Before 2 10 6      10 

After 1 2 1      2 

Valves and actuators may not 
physically fit 

1. Conduct detailed walkdown 
(including drawing confirmation) 
during D1041 / D1021.  Field 
measurements will be taken.  
(Complete) 
2. Vendor will supply final 
dimensions of new valve and 
actuator Q3 2011.  
3. Potential use of mock-up 
(included in contingency). 
 

Before  12 9      12 

After  4 4      4 
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Risk of additional failure modes 1. Examine Darlington Probability 
Risk Assessment in Detailed 
Design.   
2. Collect additional OPEX from 
other stations and vendor. 
(Complete) 
3. Complete modeling during 
detailed design phase. 
 

Before 2 5 5      5 

After 1 2 2      2 

Lack of Senior Designers with 
extensive Nuclear Class 1 
experience and/or Engineering 
Mechanics Modeling Experience to 
review Design Agency deliverables.  
- Review of stress analysis takes 
longer than originally anticipated by 
ES. 
Note: Residual risk is still rated as 
high because: 
- Review will stop on 
models/analysis by ES if forced 
outage occurs in 
Darlington/Pickering.  
- Valve test results are not what is 
expected. Large impact on modeling 
may occur during last modeling 
runs. 

1. Contract out Modeling and 
Stress/Hydraulic Analysis to an 
External Design Agency with 
extensive knowledge to support 
Design and Modeling Runs 
throughout Detailed Design.  
(RFP sent to two qualified 
External Design Agencies.) 
2. Get commitment from ES for 
review of Design Agency 
Deliverables. 

Before 3 15       15 

After 2 10       10 

Code Effective Date (CED) to allow 
installation through last unit in 
Refurb (~ 2023) using design 
completed in April 2014 not 
approved by CNSC. 
 
Ability to invoke N-PROC-MP-0090 
rev 006 for LRV execution thru 2023 
not approved by site DA. 

1. After refurbishment CED is 
established and accepted by the 
CNSC, our project will request 
formal CNSC concurrence for 
CED. 
 
2. Request DA approval for use of 
N-PROC-MP-0090 rev 006 thru to 
2023 following CED acceptance 
by CNSC. 

Before 5 5   5    5 

After 2 2   2    2 

Reconciliation of Design from 
2007/2008 Code Effective Date 
(CED) to Refurbishment CNSC 
accepted CED may be required.  

1. Follow-up with Refurbishment 
organization to stay informed on 
CED issue.  
2. After refurbishment CED is 
established and accepted by the 
CNSC, request the Design 
Agency to reconcile the hydraulic 
and stress analysis from 
2007/2008 to said CNSC 
accepted CED. 
 

Before 5 12       12 

After 5 9       9 

Darlington Plant Design SME cannot 
support the review of project 
deliverables on time. 

Get commitment from Plant 
Design to meet the scheduled 
completion dates for project 
deliverables 
 

Before  12       12 

After  4       4 
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The LRV warming lines stress 
analysis fail in the initial detailed 
runs.   
Note: Residual risk was still rated 
high based on the warming line 
stress analysis failing during the 
scoping runs completed by OPG 
Engineering Services.   
 

The SOW and Piping TS is written 
such that the Design Agency is 
responsible for re-designing these 
lines, if required. 
 

Before 10 15       15 

After 8 12       12 

Qualification of software required to 
complete modeling analysis. 

Project will give preference to 
Design Agency with already 
qualified STANPIPES and PTRAN 
software programs, per evaluation 
criteria. 
 
 

Before   10      10 

After   2      2 

Valve vendor does not have a 
design with a ~linear Cv vs Flow 
curve (as acceptable by OPG) for 
both valve opening and valve 
closing. 
 
 

OPG Design to verify that Cv vs 
Flow curve provided by valve 
vendor is acceptable. 

Before   12      12 

After   4      4 

Installed and Approved ECs and 
other data are missing from piping 
models for either Unit 1, 2, 3, or 4.  
i.e. Discrepancies between drawings 
and models. 

SOW and Piping Design 
Specification is written in such a 
way that the Design Agency is 
responsible to disposition these 
discrepancies without delaying to 
the completion of the deliverables. 
(Complete) 
Three memos were approved by 
Design outlining the discrepancies 
in the systems (PHT, PI&C, SDC). 
(Complete) 
 
 

Before   9      9 

After   3      3 

No Engineering Services resources 
available for Nozzle re-qualification 
(analysis). 

Projects and Design to get 
commitment from ES to complete 
nozzle qualification. 
 
 
 

Before 12 9       12 

After 4 4       4 

 
Future Releases 

 

Material procurement cost exceed 
initial material estimates (including 
NC1 pipe and elbow costs, and 
bungs) 

1. Expedite DBOM into earlier 
phase of design. 
2. Order materials in 2012 (for 
D1321) or 2015 (for Refurb). 
 
 
 

Before 6        6 

After 4        4 
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Risk of increased inventory costs 1. Get spare parts list from 
vendor. 
2. Finalize inventory with 
maintenance SPOC. 
3. Spare parts will be procured 
and reorder point specified to 
ensure adequate stock on site. 
 
 
 

Before 6        6 

After 4        4 

Discovery work and/or rework is 
required during installation 

1. Conduct detailed walkdown 
(including drawing confirmation) 
during VBO & D1041. (complete) 
2. Ensure scope adequately 
captured to mitigate possibility, 
and allot contingency for 
discovery work. 
3. Work closely with CMO and 
station support to capture 
potential surprises in advance. 
4. Examine possibility of 
constructing mock-up for 
rehearsal. 
5. Qualified workers will be hired 
for the job and adequate training 
will be conducted. 
 
 
 

Before 6 9       9 

After 4 6       6 

Replacement parts may not be 
readily available 

1. Tech Specs require vendor to 
identify spare parts.   
2. Procure replacement parts with 
valves and ensure reorder points 
are identified in advance. 
3. Design to prepare EBOM. 
 
 
 

Before  9       9 

After  6       6 

Execution window exceeds Outage 
window 

1. Conduct detailed walkdown 
(including drawing confirmation) 
during D1041. (complete) 
2. Adequate preparations and pre-
fabrication to meet outage 
window. 
3. Present to SMB recommended 
solution - deferral to 
Refurbishment (2016~2023) 
(complete) 
4. Get CNSC concurrence with 
path forward strategy (deferral to 
Refurbishment) 
 
 
 

Before 15 20       20 

After 3 3       3 
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Delay in material fabrication and/or 
delivery by vendors.  (New valve 
lead time may be excessive or 
delayed) 
 
Note: Residual risk was still rated 
high based on OPEX identified by 
Supply Chain on selected valve 
vendor timeliness issues on several 
recent contracts. 

1. Maintain 
communication/coordination with 
vendor and expedite when 
necessary. 
2. Place long lead material PO's 
early, and expedite as required.  
3. Examine Flow Diagram 
changes - materials, elbow tap vs. 
valve tap. 
4. CNSC agreement required - 
obtain during Detailed Design. 
 
 

Before  16       16 

After  12       12 

Station delays may impact 
installation progress via: 
 - station resources are not 
available, 
 - poor communication and hand 
offs, 
 - potential delays if permits are not 
issued on time. 

1. Identify requirements and 
interfaces with Station well in 
advance. Work plan will identify 
interface requirements.  Station 
will review and sign.  Tasks will be 
scheduled. 
2. Notify Station of upcoming work 
and proposed Outage/Refurb 
windows in advanced to ensure 
adequate support available. 
3. Obtain commitments in 
advance. 
4. Prepare commissioning plan, 
prepare logic with handoffs 
identified.   
5. Hold project meetings with all 
work groups. 
6. Follow Outage/Refurb schedule 
processes (prepare permits in 
advance). 
7. Follow up with stakeholders, as 
required. 
 

Before  8       8 

After  4       4 

The unique valve design may strain 
existing resources: 
 - additional training and 
qualifications,  
 - new valve may require additional 
maintenance. 

1. Give conventional valve to OPG 
Maintenance for training 
purposes. 
2. Complete a training 
assessment to identify 
requirements for training and 
qualifications.   
3. Prepare documents and align 
resources to conduct training. 
4. Design to minimize 
maintenance. 
 
 

Before 3 6       6 

After 2 4       4 

Qualified contractor personnel are 
not available to perform the work 

 

Contractor should be in contact 
with Union Hall well in advance.  
Identify critical nature of this job in 
the contract. 
 
 

Before  9       9 

After  3       3 

Filed: 2013-09-27 

EB-2013-0321 

Ex. F2-3-3 

Attachment 1 Tab 9 



 

OPG Confidential Page:  16 of 25 

Business Case Summary 

Liquid Relief Valve Modifications to Reduce Waterhammer   16 -  38933   (OM&A) 
Partial Release Business Case Summary    D - BCS - 63310 - 10003 - R000 

 

Last printed 6/21/11 10:29 AM 02:13 PM         03/31/11     FIN–TMP-PA-005 BCS   (Rev 21)  (Supersedes N – 10207 BCS) 

High dose rates require additional 
contractor staff to complete the work 

1. Conduct detailed walkdown 
with H&S Rep during VBO to 
discuss potential issues. 
(complete) 
2. ALARA principle will be used.  
Training will ensure minimum 
unplanned dose.   
3. Potential use of mock up. 
4.  Obtain historic dose rates from 
RP. 
5.  Ensure adequate workers 
hired. 
 

Before 4        4 

After 3        3 

LRV's are located in congested 
space.  Therefore, during 
installation, there is a potential for 
Health and Safety issues to arise as 
employees are exposed to hazards.  
Accessibility around the valves may 
be more limited. 

1. Conduct detailed walkdown 
(including drawing confirmation) 
during D1041. (complete) 
2. Prepare Human Factors forms 
to identify and address concerns 
3. Current processes and 
procedures will be followed (event 
free tools, etc.) 
4. Potential use of mock up. 

Before      9   9 

After      3   3 

Issues encountered with valve 
following installation. 

Spare NC1 valve to be procured.  
Spare parts for commissioning to 
be procured. 

Before   9      9 

After   6      6 

New valves may: 
 -  be more prone to passing 
(leakage), 
 -  be less reliable (open/close), 
 -  not accommodate routine testing. 

1. Collect additional OPEX from 
other stations and vendor. 
2. Tech Spec includes seat 
leakage requirements.  
3. To be verified during valve 
testing. 
4. To be analyzed during Detailed 
Design. 

Before   6      6 

After   4      4 

Temporary installation conditions 
may require excessive analysis (eg. 
Slinging, Jacking/Spreading) 

Assessments will be complete by 
EMD (or Design Agency - 
Managed Task) to identify 
requirements well in advance. 

Before 6 9       9 

After 4 6       6 
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7/  POST IMPLEMENTATION REVIEW 
 

Type of PIR: Targeted Final AFS Date: 
Targeted PIR Approval 

Date 
PIR Responsibility 

(Sponsor Title) 

Simplified 29-Dec-23 31-Dec-25 
Director, Station 

Engineering 

 

 
Measurable 
Parameter 

Current Baseline Targeted Result 
How will it be 
measured? 

Who will measure                           
Person / Group? 

1. 
Acceptable LRV 
opening and closing 
limits established.   

Current opening / 
closing time is < 0.05 
seconds 

Opening / closing 
times between 1.0-
3.0 seconds 

Through 
valve/actuator testing 
and commissioning 
following each unit’s 
installation 

Vendor / Contractor / 
MC 

2. 

Confirm by analysis 
that valve operation 
effectively reduces 
waterhammer to 
acceptable levels 
under all design basis 
events for which the 
LRVs are called to 
operate, with 
consideration to the 
full range of design 
and operating 
conditions. 

Cannot be 
demonstrated that 
piping meets ASME 
Section III stress and 
fatigue limits under all 
design basis events 
for which the LRVs 
are called to operate, 
with consideration to 
the full range of 
design and operating 
conditions. 

Perform ASME 
Section XI flaw 
tolerance evaluation 
to demonstrate piping 
condition is 
acceptable under all 
design basis events 
for which the LRVs 
are called to operate, 
with consideration to 
the full range of 
design and operating 
conditions. 

Hydraulic and Stress 
Analysis modeling to 
be used as input into 
Section XI analysis, 
to be completed 
during Detailed 
Design Phase.  

Design Agency / 
OPG Engineering 
Services / Projects 
Design 

3. 
Outage inspections of 
piping and support. 

Piping and supports 
are inspected every 
planned outage 

Reduce number of 
inspections to every 
2

nd
 or 3

rd
 planned 

outage per inspection 
 

Reduced inspection 
frequency as derived 
by Engineering 
Services per ASME 
Section XI. 

OPG Engineering 
Services / Projects 
Design 

4. 

Relocation of LRV 
warming line to 
mitigate large 
temperature gradient 
(as high as 80

o
C) 

condition upstream of 
LRVs due to stagnant 
fluid. 

Current LRV warming 
line is located on the 
vertical run of pipe 
upstream of the 
LRVs.  Due to this 
configuration, a 
portion of fluid 
immediately 
upstream of the LRVs 
remains stagnant and 
cools due to natural 
convection. 

By relocating LRV 
warming line closer to 
LRVs with the 
connection to the 
horizontal run, fluid 
will circulate this dead 
leg region and ensure 
temperature gradient 
does not develop. 

Temperature will be 
measured 
immediately upstream 
of the LRV inlet and 
compared with 
temperature 
measured at a 
location further 
upstream.  
Temperature 
measurements are 
expected to be within 
20

o
C. 

Vendor / Contractor / 
MC 
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APPENDIX “A’                          GLOSSARY (acronyms, codes, technical terms) 
 
ASME American Society of Mechanical Engineers 
BCS Business Case Summary 
CNSC Canadian Nuclear Safety Commission 
CED Code Effective Date 
DIRP  Discovery Issue Resolution Process 
HT   Heat Transport 
HTS Heat transport System 
LRV   Liquid Relief Valve 
TBD To Be Determined 
PEP  Project Execution Plan 
SMB Site Management Board 
EDM  Engineering Decision Meeting 
OPEX Operating Experience 
ITP      Inspection and Test Plan 
SOW      Scope of Work 

ES       Engineering Services 
 
 

APPENDIX “B”                                    Comparison of Total Project Estimates 
 

$ 000's This Appendix compares the Total Project Estimate for each BCS

Total

Total Project Estimate  (by Year incl Contingency) Project 

BCS Type Class Mth Yr 2009 2010 2011 2012 2013 2014 2015 Later Est

Developmental OM&A Dec 2008 680 1,090 528 3,528 6,966 3,606 16,398 

Partial OM&A Oct 2009 550 1,651 444 3,127 5,682 2,989 14,443 

Partial OM&A May 2011 462 597 970 3,008 2,873 333 13,366 21,609 

0 

0 

0 

LTD Spent OM&A Apr 2011 462 597 217 1,276 

LTD Spent 0 

LTD Spent 0 

 
Comments: 
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APPENDIX “C”                                    FINANCIAL MODEL – ASSUMPTIONS 
 

Financial Assumptions: 

Discount Rate: 7% Cost Escalation (Yr) 2% SR&D Opportunity Yes 

Progress Payments No Foreign Currency Yes Retainer Fee No 

Depreciation Rate (Capital) N/A PST No Interest Rate (Capital) OM&A N/A 

Revenue Rate N/A Leasing No Indexed Priced Contract No 

Comments: 
This Project has been classified as OM&A funding.  Per Finance, 2% inflation rate was used for cost escalation for years 
2016 to 2024. 

 

Project Cost Estimate: 

Design Complete: Zero to Minimal Fixed Price Contract No 3rd Party Estimate Yes 

Quality of Estimate Budget +30% to -15% OPEX used Yes Lessons Learned No 

Similar Projects Yes Budgetary Quote Yes First Unit Actual Used N/A 

Firm Vendor Proposal Yes Cost Sharing No Competitive Bid Yes 

Reviewed by Sponsor Yes Fee for Service No Contracts in place No 

Comments: 
A budgetary vendor proposal was received for the valve design, testing, and fabrication of five (5) Nuclear Class Valves.  A 
budgetary estimate was received for the remaining eleven (11) Nuclear Class Valves.  A firm vendor proposal was received 
for the modeling, hydraulic and stress analysis scope of work.  Budgetary estimates were received for the installation & 
commissioning of the valves. 

 

Rationale for Capital Cost Classification: 

N/A 

 

Generation Plan Assumptions: 

Station Unit 
EOL or 
Refurb 

MW Planned Outages for Project Work 

Pickering 
A 

1 Jun-20 515                                    

4 Jun-20 515                                    

Pickering 
B 

5 Nov-18 516                                                                              

6 Nov-18 516                                                                              

7 Jun-20 516                                                                              

8 Jun-20 516                                                                              

Darlington 

1 Sep-16 878                                                                              

2 Feb-18 878                                                                              

3 Sep-19 878                                                                              

4 Jan-21 878                                                                              

Comments: 
Installations will be completed during the following Refurbishment Outages: 

 First Unit -  ~ 2017  

 Second Unit -  ~ 2019  

 Third Unit -  ~ 2021 

 Fourth Unit -  ~ 2023 
 

Filed: 2013-09-27 

EB-2013-0321 

Ex. F2-3-3 

Attachment 1 Tab 9 



 

OPG Confidential Page:  20 of 25 

Business Case Summary 

Liquid Relief Valve Modifications to Reduce Waterhammer   16 -  38933   (OM&A) 
Partial Release Business Case Summary    D - BCS - 63310 - 10003 - R000 

 

Last printed 6/21/11 10:29 AM 02:13 PM         03/31/11     FIN–TMP-PA-005 BCS   (Rev 21)  (Supersedes N – 10207 BCS) 

APPENDIX  “D”                              FINANCIAL MODEL – ASSUMPTIONS 
Impact on Operations 

NPV Assumptions 
 
This is the complete set of assumptions used in the calculation of NPVs for the BCS, Part A and Part B. 
 
Base Case 

- As this is a Regulatory project, the Base Case option has not been financially evaluated, and thus the PV 
is, by default, zero. 

 
Alt 1 Recommended Alternative 

- The PV was arrived at by using a simple NPV calculation of the costs in the Project Cost Summary 
(Attachment A) 

 
Alt 2 and all subsequent Alternatives - Not Recommended 

- As none of these options would meet the regulatory requirements, they have not been financially evaluated.   
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APPENDIX  “E”                                      PROJECT DELIVERABLES (for this release) 
 

Item Description Deliverable Cost ($000's)

1 Project Management Project Administration 539

Project Reporting - Schedule, Cost, Risk

DA & Valve Vendor Contract Management

CNSC Updates

2 Project Management Office Project Reporting - Schedule, Cost, Risk 98

3 Partial Release Business Case Summary 38

Basis of Estimate

Risk Management Plan

Project Execution Plan

4 Installation Contract SOW 22

Issue RFP

Bid Evaluation

5 OPG Design DA deliverables review and acceptance 670

Valve Vendor review and acceptance

Mechanical Design EC

Civil Design EC

I&C Design EC

Over Pressure Report  

Final Thrust Calculation (ACE)

ASME Section XI Fatigue Analysis

Independent Design Review

CNSC Design Acceptance

TSSA Registration/Reconciliation

6 Design Agency Contract Certified Hydraulic & Stress Analysis Report 2100

7 Valve Manufacturer Contract Design & Delivery of 5 Class 1 LRV Valves

8 Overheads Training

Travel

Project Support Allocation

9 Contingency

Total 8,282  
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4,735 2.491

(

Ma
Strat IV Manager

__

Liquid Relief Valve Modifications to Reduce Waterhammer 16 - 38933 (OM&A)
Partial Release Business Case Summary D-BCS - 63310-10003-R000

ATTACHMENT “A” PROJECT COST SUMMARY

ai
Project Mgmnt& Support 319 358 364 365 250 1,400 3,056
Engineering 690 452 679 505 28 301 2,655
Procurement 630 270 5,844 6,744
Construcfion

Other
Design Agency

rzzz
friterest (Capital Project)
Project Costs
General Confingency
Specific Conngency

Project Costs 1,059 870 3öO8 2,873 - 333 - 13,366 21,609

ziz

PrectCos
Current

Contngency
Release Total

Adjto PrqectCosts

Current Contngency

Release Total
Prect Costs

This
c Contngency

Release Total
(° ProjectCosts

TTD
Contngency

Released
Total
Prect Costs

Future —

Contngency
Releases

Total
Project Funding

Contingency Funding
Total Funding 1,059 970 3,008 2,873 - 333 13,366 — 21,609

C
Q.
(0. Y1 / , i

Variance to Budget
970

1,059
2,606

I
Removal Costs (above)

lnventoryWlO
‘ Spare Parts in Invent

Reviewed by: (Date)

278

Ricardo Fiorini
Project Manager

0
10,802

11,734 7,992

Approved by:

j

(Date)

——
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ATTACHMENT “B”                    PROJECT VARIANCE ANALYSIS 
 

LTD Last BCS This BCS

Apr Oct May

2011 2009 2011

Project Mgmnt & Support 375          2,506       3,056       550          
Support costs during installation 

increased.

Engineering 851          1,377       2,655       1,278       

Detailed Design scope significantly more 

complex and detailed than originally 

estimated.  

Procurement 4,020       6,744       2,724       

RFP actual contract costs for design and 

procurement of LRVs was significantly 

higher than the budgetary quoted 

received in 2009.  

Significant cost increase for valve testing 

following Tech Spec issuance to vendor 

with RFP. 

Cost of NC1 piping and fittings have 

been added.

Construction

Installation in Refurbishment Outages. 

Budgetary estimates received from 

contractors.  Installation costs increased 

slightly.

Other

This includes the contracts with ANRIC 

Enterprises and Faithful & Gould, 3rd 

party estimator.

Design Agency
Design Agency required for hydraulic and 

stress analysis.

-           

-           

-           

Interest (Capital Project Only) -           

Project Costs (Scores Basis)

General Contingency

Specific Contingency

Project Costs ( Scores Basis) 1,276       14,443     21,609     7,166       

Removal Costs included above -           

Inventory to be written off -           

Spare Parts in Inventory -           

O
th

e
r

Comments

S
c
o

re
s
 B

a
s
is

Total Project

Variance
$ 000's

OM&A

 
 
Comments: 
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ATTACHMENT “C”                                             SCHEDULE   
 

Key Milestones     

Completion Date Description 

19-May-11 PEP Approved 

1-Sep-11 Long Lead Material Contracts Awarded 

30-Apr-14 Detailed Design Complete 

31-Dec-15 Partial Release BCS Approved 

Click here to enter a date.  

Click here to enter a date.  

Click here to enter a date.  

Click here to enter a date.  

Click here to enter a date.  

Click here to enter a date.  

Click here to enter a date.  

 
 A Project Execution Plan (PEP)  will be approved by   19-May-11 

           
 
In Service Declarations: (Capital only) 

Date Description 

$000’s  
(Total = 

Project Cost 
incl contg) 

%              
In Service  

(= 100%) 

Click here to enter a date.    

Click here to enter a date.    

Click here to enter a date.    

Click here to enter a date.    

Click here to enter a date.    

Click here to enter a date.    

Click here to enter a date.    

Click here to enter a date.    

Click here to enter a date.    

Click here to enter a date.    

Click here to enter a date.    

Comments: 
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Risk Probabilities Chart 

Likelihood Improbable Unlikely Possible Likely Probable 

Probability <= 1 in 100 About 1 in 100 About 1 in 10 About 1 in 5 >= 3 in 4 

Rank 1 2 3 4 5 

Risk Impact Chart 

Impact 
Rating 

Financial 

Project 
Schedule 
12 month 

Quality 
Corporate 
Reputation 

Regulatory / 
Legal 

Health & 
Safety 

Environment 
Nuclear 
Safety 

5 

>80% of 
Total 

Project $ 

> 90 day 
delay 

Significant, 
unacceptable 

non-
conformance 

requiring 
extensive 

rework 

National and 
international 

adverse 
coverage or 

impacts 

Non-compliance with 
potential for significant 

implications for 
personnel, potentially 

large damages or 
Criminal Charges OR  

Potential loss of 
operating licenses 

Potential for 
fatality(s) 

Spill or release causing 
immediate and 

extended impact with 
off-site impacts, 

e.g.:Clean-up costs > 
$15MCat. A spill (>55 

pts) 

Loss or 
serious 

degradation 
of a safety 

system 

4 

30% - 80% 
of Total 

Project $ 

30 - 90 day 
delay 

Unacceptable 
non-

conformance 
requiring 

some rework, 
but not major 

Long-term 
local or 
national 
impact 

Legislative non-
compliance with 

potential for fines, 
charges, and 

damages  ORMajor 
degradation of 
reputation with 

regulatory bodies 

Potential for life-
threatening 

critical injury or 
permanent total 

disability, 
including 

occupational 
disease 

Exceedances resulting 
in charges or Director's 
OrderCat. A spill (45 - 

55 pts)Public 
complaints with OPG 
implications Explosion 

and/or major fire 

Reduced 
effectiveness 

of a safety 
system 

3 

15% - 30% 
of Total 

Project $ 

10 - 30 day 
delay 

Non-
conformance 

bordering 
design 

tolerances, 
potential to 

require 
rework 

Major local 
impact or 

minor national 
impact.Minor 
local damage 

Systematic non-
compliance with 

potential for 
finesORPotential to 

cause strained 
relationship with 

regulator, increased 
surveillance and/or 

regulations 

Potential for 
less serious 

critical injuries 
(e.g. fractures), 

permanent 
partial 

disabilities and 
temporary total 
disabilities of a 

significant 
nature 

Cat. B spills Emission in 
excedance of regulatory 

or legal limits Field 
orders or AMP's Public 
complaints with OPG 
implications Danger to 
health, life, or property 

Reduced 
effectiveness 
of redundant 

safety 
system 

components 

2 

5% - 15% 
of Total 

Project $ 

3 - 10 day 
delay 

Acceptable 
non-

conformance, 
within design 
tolerances, no 

rework 
required 

Complaints 
from local 
officials / 
politicians 

Systematic non-
compliance with 

impacts to project 
scheduleORPossibility 

of regulatory / legal 
implications 

Potential for 
less serious 
temporary 

disabilities and 
injuries requiring 
off-site medical 
attention other 
than first-aid.  

Complete 
recovery by 

worker. 

Cat. C spills - 
reportableAdministrative 

infractionsPublic 
Complaints with plant 

level implications 

Impact on a 
safety 

support or 
safety 
related 
system 

1 

<5% of 
Total 

Project $ 

< 3 day 
delay 

Minimal 
impact on 

qualityRoutine 
non-

conformance, 
can be easily 
dispositioned 

Complaints 
from local 

public 

Isolated non-
complianceORRoutine 
approval / notification 

No medical 
attention 

beyond first aid, 
no impairment 
to worker or 

complete 
recovery of 

worker 

Administrative, non-
reportable eventsCat. C 

spills non-reportable 
and spills resulting from 

Acts of God 
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1 

tMlDIl TItle leb52!!1 LocalioD Action SIIID·tum 

Nick Ivanoff 

/f~Mf~ ~rd q "'012, Fukushima Project - Support P82-2 Prepare BCS 
702-5107 I 

V 
Elizabeth Lopez 

V~ f/1#!-!Z. Director Fukushima Project P62-2 Submit BCS 
702-5070 

U 
f and L • lilt 
VP Nuclear Fin - nc'" P82-3 Approve BCS ~..J:~ J. L 2-~ 1.o\"L. 70251 n I 

Mark Elliott 
Concur with v--~ 1 c: /WIL Senior Vice President and CNE P82-5 

BCS/ 702-5418 

Fred Dermarkar 

/~ :19 ~ ;ij2. Director. Fukushima Project P82-6 Approve BCS 
702-5066 fi Z;>. 

Carolyn Sicard 
Return for 

uclear I ves en anagemen I P82-386.2 DIS nbu ion 
702-4082 
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1! RECOMMENDATION:

We recommend a Developmental Release of an initial $0.621 Million OM&A to fund Preliminary Engineering

for this project. Approval of this request will bring the total to date funding to $0.621 Million including a

contingency of Million. The total project is estimated to cost $25.4 Million with an estimated completion

date of 12/31/2015

The Business Objective of this Regulatory project is to improve the Severe Accident Management Program at

OPGN and to ensure that the related CNSC Fukushima Action Items are completed.

While the OPG Nuclear Fleet has already implemented a Severe Accident Management Program, OPG

Management has decided to further enhance the capability to respond to a Severe Accident by addressing

improvement areas identified during initial implementation, by staging emergency kits to facilitate response, by

incorporating the use of new portable Emergency Mitigating Equipment (EME) where possible. and by

undertaking assessments to ensure adequacy of response given the lessons learned from the Fukushima Daiichi

Nuclear Power Plant accident.

4o )c14i 4zc4

H
.j4

OAR Element 1.2 Project not in Budget)

Submitted By; (Date)

2
1 -

i;fn Léez
bector Fukusnia Suppor’

F nancia Approva By Date

?L
-Fred [ertmrkar
D rector FusNrn’a Po &t
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2! BACKGROUND & ISSUES:

As a result of the nuclear accident at the Fukushima Daiichi Nuclear Power Plant on March 11, 2011, OPGN
expedited the implementation of its Severe Accident Management Guidance (SAMG) Program which had been
partially established in 2010. The goal of the SAMG program is to establish a means of precluding large
uncontrolled releases of radioactivity to the environment subsequent to a severe reactor accident, which is a
subset of beyond design basis events.

Phase 1 of the implementation was completed in 2010 and focused initially on providing SAMG within the
Emergency Response Organization (ERO). Phase 2 of the implementation plan included issuance of detailed site
level proceduralized guidelines; these were completed by July 26, 2011 at both the Darlington and Pickering
Nuclear Power Plants. By year end 2011 additional activities associated with Phase 2, including ERO procedure
revisions and training of certified staff, were completed.

During Phase 2 implementation, a number of improvement opportunities were identified in SAMG. These
included procedural issues. strategy issues. and the need to provide emergency equipment in the field to support
the Enabling Instructions. While these issues do not invalidate the use of the guidelines, they must be addressed
to ensure timely and effective execution of SAMG should the need arise. Therefore, the need for a further
implementation phase (i.e. Phase 3) has been identified. The primary focus of SAMG Phase 3 implementation
will be to better prepare for field execution by refining and validating existing guidelines and by training and
conducting drills. Additionally. in support of SAMG Improvements, several engineering assessments will be
performed as part of Phase 3. These assessments may result in design changes and/or requirements to revise
SAMG procedures. In Phase 3, the deliverable for these assessments will include detailed assessment reports
and recommendations which will be used to define the scope of all remaining work. Subsequently, a fourth and
final phase of SAMG implementation will be required to address the final improvement requirements and
complete the project. The scope of Phase 4 will be defined in Q2 2013 when the assessments are completed.

In February 2012, the CNSC issued a number of Fukushima Action Items to OPG, This project includes SAMG
Phase 3 and Phase 4: it encompasses all of the work required to improve the SAMG program and complete the
actions committed to the CNSC.
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21 BACKGROUND & ISSUES: 

As a result of the nuclear accident at the Fukushima Daiichi Nuclear Power Plant on March 11, 2011 , OPGN 
expedited the implementation of its Severe Accident Management Guidance (SAMG) Program which had been 
partially established in 2010. The goal of the SAMG program is to establish a means of precluding large 
uncontrolled releases of radioactivity to the environment subsequent to a severe reactor accident, which is a 
subset of beyond design basis events. 

Phase 1 of the implementation was completed in 2010 and focused initially on providing SAMG within the 
Emergency Response Organization (ERO). Phase 2 of the implementation plan included issuance of detailed site 
level proceduralized guidelines; these were completed by July 26, 2011 at both the Darlington and Pickering 

... Nuclear Power Plants. By year end 2011 , additional activities associated with Phase 2, including ERO procedure 
revisions and training of certified staff, were completed. 

During Phase 2 implementation, a number of improvement opportunities were identified in SAMG. These 
included procedural issues, strategy issues, and the need to provide emergency equipment in the field to support 
the Enabling Instructions. While these issues do not invalidate the use of the guidelines, they must be addressed 
to ensure timely and effective execution of SAMG should the need arise. Therefore, the need for a further 
implementation phase (i .e. Phase 3) has been identified. The primary focus of SAMG Phase 3 implementation 
will be to better prepare for field execution by refining and validating existing guidelines and by training and 
conducting drills. Additionally, in support of SAMG Improvements, several engineering assessments will be 
performed as part of Phase 3. These assessments may result in design changes and/or requirements to revise 
SAMG procedures. In Phase 3, the deliverable for these assessments will include detailed assessment reports 
and recommendations which will be used to define the scope of all remaining work. Subsequently, a fourth and 
final phase of SAMG implementation will be required to address the final improvement requirements and 
complete the project. The scope of Phase 4 will be defined in Q2 2013 when the assessments are completed. 

In February 2012, the CNSC issued a number of Fukushima Action Items to OPG. This project includes SAMG 
Phase 3 and Phase 4; it encompasses all of the work required to improve the SAMG program and complete the 
actions committed to the CNSC. 
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31 ALTERNATIVES & ECONOMIC ANALYSIS:

$*O0s Alt emmerided Alt 2

Base Case Full Incremental
C

T*tatQM&A 0 25Ii1 WA

I III
Capital Expenditures 0 0 0 0

1RR% NIA WA NIA NIA

Discounted Payback (Yrs) NIA NIA NIA WA

Present Value (PV)

Net Present Value (NPV)

U

WA if

.. NIA

NIA

Base Case: Do Nothing

This project is required to address several CNSC Fukushima Action Items and is in response to the CNSC Task

Force Report Recommendations for improvements as a result of the lessons learned after the Fukushima Nuclear

Power Plant Accident. As such, the Do Nothing option is not a viable alternative.

Alternative 1: SAMG Implementation Improvements

Initial assessments of the required improvements include addressing and correcting items on the gap lists

documented during Phase 2 SAMG implementation, staging of Emergency Kits, updating SAMG documents, and

performing assessments committed to in the CNSC Fukushima Action Items. Emergency Mitigating Equipment

(purchased under Projects 13-49229/491 59 and 16-31508) may somewhat offset the scope of SAMG Phase 3

however this needs to be assessed. A Developmental Release is recommended to fully define the scope and cost

of the improvements required. a Partial Release and Full Release will follow,

Alternative 2: SAMG Implementation Improvements (do more>

SAMG da not Qrgnai ncae tre Eergerc Mtgaton Equprnent EME whIch ‘as neen recerty procurea as

a result of the Fukushima ac dent Conip eton of SAMG as onginaily rtended ndudea actions whch are no

onger beneficial when credit s taken for the new EME e they now become additional or redunaant It s rot

recommended to implement all gaps associated with earIer implementation of SAMG unti an assessment s

made which ncludes crediting the use EME for Severe Accident mitigation
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31 ALTERNATIVES & ECONOMIC ANALYSIS: 

$OOO's 

Base cas. 

Total Revenue o 
TotaIOM&A 

o 
NlA 

IRR% NJA 

Discounted JJO::II1uon:.,..1l NlA 

Base Case: x Not Recommended - Do Nothing 

Alt1 

Full 

Cost 

o 

NlA 
NlA 

Incremental 
Cost 

o 

NJA 

NJA 

Alt2 

o 

NlA 
NlA 

NJA 

NlA 

This project is required to address several CNSC Fukushima Action Items and is in response to the CNSC Task 
Force Report Recommendations for improvements as a result of the lessons learned after the Fukushima Nuclear 
Power Plant Accident. As such, the Do Nothing option is not a viable alternative . 

Alternative 1: "/ Recommended * SAMG Implementation Improvements 

Initial assessments of the required improvements include addressing and correcting items on the gap lists 
documented during Phase 2 SAMG implementation, staging of Emergency Kits , updating SAMG documents, and 
performing assessments committed to in the CNSC Fukushima Action Items. Emergency Mitigating Equipment 
(purchased under Projects 13-49229/49159 and 16-31508) may somewhat offset the scope of SAMG Phase 3 
however this needs to be assessed. A Developmental Release is recommended to fully define the scope and cost 
of the improvements required, a Partial Release and Full Release will follow. 

Alternative 2: x Not Recommended - SAMG Implementation Improvements (do more) 

SAMG did not originally include the Emergency Mitigation Equipment (EME) which has been recently procured as 
a result of the Fukushima accident. Completion of SAMG as originally intended included actions which are no 
longer beneficia l when credit is taken for the new EME (I.e. they now become additional or redundant). It is not 
recommended to implement all gaps associated with earlier implementation of SAMG until an assessment is 
made which includes crediting the use EME for Severe Accident mitigation. 

Last printed 3/9/12 11.59 AM 0213 PM 28/09/11 FIN-TMP-PA-005 BCS (Rev 24) (Supersedes N - 10207 BCS) 



ONTARIOruwdI Page: 5of12

GENERATION 3r se S irary
Severe Accident Management Guidance implementation 10- 62449 (OM&A)

I., Developmental Business Case Summary N - BCS - 09013 - 10000 - R000

4! THE PROPOSAL

The deliverables for this Developmental Release are as follows:

Complete the preliminary assessments and engineering necessary to define the scope for a partial fundingrelease to implement the proposed improvements to the Severe Accident Management Guidance (SAMG)Program. Phase 3. These assessments include the following improvement areas:

o reconcile the documented gaps identified during Phase 2 SAMG implementation.
o stage equipment kits in the field to support deployment during an emergency,
o conduct training, validation, and drills using the new procedures and equipment
o update the SAMG Technical Basis Documents
o revise SAMG documents where appropriate, to include the use of Emergency Mitigating

Equipment (e.g. portable pumps and generators) in severe accident situations.

Complete the preliminary assessments to define the scope of engineering work for a partial fundingrelease required to address improvement areas identified in CNSC Fukushima Action Items, Theseinclude assessments of:

o Equipment and instrument survivability subsequent to Beyond Design Basis Accidents
o Required strategies for Hydrogen mitigation
o Required strategies for Containment venting
o Impact of Shield Tank relief capacity on Containment performance and SAMG strategies
o Potential impact of SAMG strategies on IFB loss of cooling and inventory makeup accidents
o Options and SAMG strategies with regard to multi-unit severe accidents

• Prepare and obtain approval of a Partial Release BCS, expected July 2012.

Future Partial Release:

• Funding for the Partial Release will cover Phase 3 of the SAMG Implementation Improvement Project.Completion of Phase 3 is anticipated to be December 31. 2013.

• Scope of Phase 3 will be as defined in detail and described under the Developmental Release mentionedabove.

• The Phase 3 dehverabies wi include recommenoauons based on engineering assessments that w LI be
used to deve op the scope for mprovements and/or modif at ors that may be required .n the final Phase
of the proiect

Future Full Release

• Funding for the Full Release will cover the 4 and final phase of this project

• Phase 4 SAMG scope will include odates to SAMG documents and moiementatior 0f recommendatons
basd on assessmrts a’d eg ri g rrr t—d d r a 3 a r de pdat s t M

o rate qu pmrt ci r 1 ar’i pa’t If t a p a ! tr. E £raLrc
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41 THE PROPOSAL 

The deliverables for this Developmental Release are as follows: 

• Complete the preliminary assessments and engineering necessary to define the scope for a partial funding 
release to implement the proposed improvements to the Severe Accident Management Guidance (SAMG) 
Program, Phase 3. These assessments include the following improvement areas: 

o reconcile the documented gaps identified during Phase 2 SAMG implementation, 
o stage equipment kits in the field to support deployment during an emergency, 
o conduct training, validation, and drills using the new procedures and equipment 
o update the SAMG Technical Basis Documents 
o revise SAMG documents where appropriate, to include the use of Emergency Mitigating 

Equipment (e.g. portable pumps and generators) in severe accident situations. 

• Complete the preliminary assessments to define the scope of engineering work for a partial funding 
release required to address improvement areas identified in CNSC Fukushima Action Items. These 
include assessments of: 

o Equipment and instrument survivability subsequent to Beyond Design Basis Accidents 
o Required strategies for Hydrogen mitigation 
o Required strategies for Containment venting 
o Impact of Shield Tank relief capacity on Containment performance and SAMG strategies 
o Potential impact of SAMG strategies on IFB loss of cooling and inventory makeup accidents 
o Options and SAMG strategies with regard to multi-unit severe accidents 

• Prepare and obtain approval of a Partial Release BCS, expected July 2012. 

Future Partial Release: 

• Funding for the Partial Release will cover Phase 3 of the SAMG Implementation Improvement Project. 
Completion of Phase 3 is anticipated to be December 31 , 2013. 

• Scope of Phase 3 will be as defined in detail and described under the Developmental Release mentioned 
above. 

• The Phase 3 deliverables will include recommendations, based on engineering assessments, that will be 
used to develop the scope for improvements and/or modifications that may be required in the final Phase 
of the project. 

Future Full Release: 

• Funding for the Full Release will cover the 4 th and final phase of this project. 

• Phase 4 SAMG scope will include updates to SAMG documents and implementation of recommendations 
based on assessmen s and engineering completed during Phase 3. It will also include updates to SAMG 
to incorporate equipment procured and plant modifica ion made under the final phase of the Emergency 
Mitigation Equipment Project. 

Last pnnted 3/9/12 1159 AM 02: 13 PM 28109/11 FIN-TMP-PA-005 BCS (Rev 24) (Supersedes N -10207 BCS) 



ONTARIOF’OWdITZ I r Pages 6of 12

BENERATIIJNJ
Severe Accident Management Guidance Implementation 10 - 62448 (OM&A)

Developmental Business Case Summary N - BCS - 09013 - 10000 - R000

• Scope of the Full Release will be developed in 2013 and Phase 4 completion is expected by the end of

2015 (plant modification work requiring outages may extend beyond this date)

51 QUALITATIVE FACTORS

The initial qualitative factor gained by proceeding with the project will be to proactively meet OPG commitments to

the CNSC to circumvent a regulatory Order. It also demonstrates to the public and our peers, that OPG is

applying lessons learned from the Fukushima event in a timely manner, Enhancements to SAMG will address

vulnerabilities which currently exist and will improve OPG preparedness to deal with a severe emergency.

6! RISKS ANALYSIS (See Attachment D for details)

5
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• Scope of the Full Release will be developed in 2013 and Phase 4 completion is expected by the end of 
2015 (plant modification work requiring outages may extend beyond th is date) 

51 QUALITATIVE FACTORS 

The initial qualitative factor gained by proceeding with the project will be to proactively meet OPG commitments to 
the CNSC to circumvent a regulatory Order. It also demonstrates to the public and our peers , that OPG is 
applying lessons learned from the Fukushima event in a timely manner. Enhancements to SAMG will address 
vulnerabilities which currently exist and will improve OPG preparedness to deal with a severe emergency. 

61 RISKS ANALYSIS 

5 

f 
~ 

3 
2 
1 

Low 
1103 

4 

3 

2 
1 

Risk Description 

OPG Engineering and 
Management resources 
may be unavailable to 
do the work or reviews 
in the required 
timeframe 

ncreased scope due to 
legacy Issues and 
bac ground In orma on 
in COG SAMG 
Documenta ion Pac age 

Delays to development 
of scope and scope 
va nations due to need to 
align WI h CANDU 
indus ry pa ners 

(See Attachment 0 for details) 

6 

4 

2 3 4 5 
SpecIIc 

Mitigating Activities Mitigation Cont'ncy 

Use OPG resources to Before 
review engineering 
estimates and provide 
oversight of work. 
Consider external OPG-
experienced Project 
Management, 

After 
Engineering, and 
Certified Staff where 
possible. Consider COG 
Joint Project with 

Use external pre iously Before 
expenenced OPG 
Engineering and Reac or 
Sa ety Sta to assis and 30 
provide spec Ie After 
con Ingenc for external 

Use membership on Before 
COG SAMG Working 
Group, CANDU Industry 
Team and possible 

After COG JOin Projec 0 
minimIZe 

Probability X Impact 

c: 
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7/ POST IMPLEMENTATION REVIEW

Note: PIR N/A for Developmental Release

tr
————-.[-,,.

Measura$ 4owvifl lbe WhelNlitmeasure
f’arametei measured? PersnGro4p?

--________

i:___
3,

-_________________

4.
5.

pd

APPENDIX “A’ GLOSSARY (acronyms, codes, technical terms)

CNSC — Canadian Nuclear Safety Commission
OM&A — Operations, Maintenance and Administration
BDBE Beyond Design Basis Event
EME — Emergency Mitigating Equipment
COG - CANDU Owners Group
ERO — Emergency Response Organization
EP — Emergency Preparedness
SAMG — Severe Accident Management Guidance

APPENDIX “B”

LTD Spent
LTD Spent
D Sni

Comparison of Total Project Estimates

10
0

o361

omments

Filed: 2013-09-27 

EB-2013-0321 

Ex. F2-3-3 

Attachment 1 Tab 10 

OPG Con dential 

Severe Accident Management Guidance ImpJementation 10 - 62449 (OM&A) 
Develo mental Business Case Summa N - BCS - 09013 - 10000 - ROOO 

71 POST IMPLEMENTATION REVIEW 

Note: PIR N/A for Developmental Release 

Type of PI : TargetIKI Final AF D 

ed 31-Dec-1S 
._--L~ __ ... ___ ._ ... __ 

PIRApprov I 
Date 

Measurable CUrront Baseline /[.-q~~~r~'.h 
How will it be Who will measure 

Parameter measured? 

1. 
2. 
3. 
4. 
5. 

APPENDIX "A' GLOSSARY (acronyms, codes, technical terms) 

CNSC - Canadian Nuclear Safety Commission 
OM&A - Operations, Maintenance and Administration 
BDBE - Beyond Design Basis Event 
EME - Emergency Mitigating Equipment 
COG - CANDU Owners Group 
ERO - Emergency Response Organization 
EP - Emergency Preparedness 
SAMG - Severe Accident Management Guidance 

APPENDIX "B" Comparison of Total Project Estimates 

This Appendix comp ..... the forHchBCS 

Person I Group? 

BCSTy.,. CI 2018 2017 2018 Later 

I--------'---- +----~ .... + .. ... ---.---+--.. ---.. -.. ---..... +--.... :--- ... ----r .......... -:-----+-.. :--.+...........c... ..... --r.-- __ --+- ___ -,----_ .. __ .t---__ ~+_}5,361 .. ~ 

o 

Comments : 
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APPENDIX “C” FINANCIAL MODEL - ASSUMPTIONS

- —- — ——
- -—-.----,— ----

Discount Rate: 7% Cost Escalation (Yr) 0% SR&D Opportunity YeZZJ
Progress Payments No Foreign Currency No Retainer Fee No

Depreciaon Rate (Capital) NIA PST No Interest Rate (Capital) OM&A NIA

Revenue Rate NIA Leasing No Indexed Priced Contract No

Comments:

Design Complete: tip to — 40% Fixed Price Contract No 3rd Party Estimate No

Quality of Estimate Budget +30% to .15% OPEX used Yes Lessons Learned Yes

Similar Projects Nothing Similar Budgetary Quote No First Unit Actual Used WA

Firm Vendor Proposal No Cost Sharing No Competitive Bid No

Reviewed by Sponsor Yes Fee for Service No Contracts in place No

Comments:

Jun-20 I 515

Jun-20 515

Nov-18 516

I — Sen 878

2 Feb-18 878

3 Sep 19 878

4 Jan-21 878

Pickering
B

Darlington -

8
-

- a---
—-:

L____

zztz
Comments:
No outage work anticipated at this time however as scope is developed may be identified later
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APPENDIX "e" FINANCIAL MODEL - ASSUMPTIONS 

EIIID,1I1 AssymldliDli I 
Discount Rate: 7% Cost Escalation (Yr) 0% SR&D Opportunity Yes 
Progress Payments No Foreign Currency No Retainer Fee No 
Depreciation Rate (Capital) ~ NJA PST No Interest Rate (Capital) OM&ANJA 
Revenue Rate N/A Leasing No Indexed Priced Contract No 
Comments: 

~roIect ~.I Estimate. I --~~ 
Design Complete: Up to ~40% Fixed Price Contract No 3rd Party Estimate No 
Quality of Estimate Budget +30% to ·15% OPEX used Yes Lessons Learned Yes 

Similar Projects Nothing Similar Budgetary Quote No First Unit Actual Used NJA I:! 
Firm Vendor Proposal - No Cost Sharing No Competitive Bid No J 

Reviewed by Sponsor Yes Fee for Service No Contracts in place No .. 
Comments: 

Rahll" for Capital COlt CIaHlflc;atlom l 

generatlm! ~laD AasymalS!D!i I 
Stlltro Unit EOLor MW Outages for Project Work Refurb 

Pickering 1 Jun-20 515 i 
A 

, 
4 Jun-20 515 ! , 

5 Nov-18 516 

Pickering 6 Nov-1 8 516 I 
8 7 Jun-20 516 I 

8 Jun-20 516 i I 
1 Sep-16 878 ! 

2 Feb-18 878 
Darlington 

3 Sep-19 878 

4 Jan-21 878 

Comments: 
No outage work anticipated at this time however as scope is developed I may be identified later 
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ATTACHMENT “A” PROJECT COST SUMMARY

—- V
-

Project Mgmnt& Support 84J 13001 60J 600 3,341Engineering 64401 2 500J 2 100 14,690
Procurement
öion

F

lnrest(CapdaIProject)
—

General Contingency
Specific Contingency

Project Co 1Z140 j 365Oj 3,Z5O 3I

rr” w— ‘‘r
h

Current
Release

Project Costs

Total
Contingency

Adjto ProjectCosts
Current Contingency

Release Total
• Project Costs

This
Contingency

Release
Total

D
ProjeciCostsn
Contingency

Released
Tal
ProjectCosts

Future
Contingency

Releases
Total

pti
Contingency Funding

Total Funding I 6,21 12j40 3650 3,250 2L36i

Variance to Budget 0 0 ] 5,691 10940 3,100 2,700 0 0 j

Project Manager
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ATTACHMENT “B” PROJECT VARIANCE ANALYSIS

AJIi iA
. Projçct Mgmnt & Support — 3,341 3.341 N/A, first release

Engjneering 14.690 14,690 N/A, first release

Procurement 1,700 1,700 N/A, first release

Construction N/A. first release

Other

)
.——

—

F Interest (Capital Project Only ,

. ProjectCosts(ScoresBasis) N!A,first release

General Contingency NIA, first release

‘ Specific Contingency N/A, first release

L Oiectcosts (ScoresBasis) - - 25,361 j’ *364R4!A,fIrstr&Ièas&

jReioval Costs included above -
—

ilnventorY to be written off -

JSpare Parts in Inventory -

Comments:

This is the first release; therefore, no variance analysis is required.
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SCHEDULE

Key Milpfnnp
r-7 ww w

-
-- -

,-- ,-— -- p a a31-Jul-12 Partial BCS Funds approved for release

30-Jun-13 Scope developed for Phase 4 of SAMG

31Dec13 SAMG Phase 3 complete and Full Release approved for Phase 4 SAMG
31-Dec15 SAMG fully implemented (Phase 3 and 4), Prolect complete

Click here to enter a date.

Click here to enter a date.
Click here to enter a date.

Click here to enter a date.
Click here to enter a date.

Click here to enter a date.

Click here to enter a date.

A Project Execution Plan (PEP) will be approved by

In Service Declarations: (Capital only)
w- ---w —w — — -- - - -

: ,

Click here to enter a date.

Click here to enter a date.

Click here to enter a date.

Click here to enter a date.
Click_here to enter a date.

Click here to enter a date.
Click here to enter a_date.
Click here to enter a date.

Click here to enter a date.
Click here to enter a date
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ATTACHMENT "C" SCHEDULE 

K MOl ev I estones 

Completion Oa Description 
31-Ju1-12 Partial BCS • Funds al2l2rOved for release 

30-Jun-13 SCOl2e develol2ed for Phase 4 of SAMG 

31-Dec-1 3 SAMG Phase 3 coml2lete and Full Release al2l2roved for Phase 4 SAMG 

31-0eo.1 5 SAMG full:l iml2lemented (Phase 3 and 4). Project coml2lete 

Click here to enterCi date. 

Cliek here to enter a date. 

Click here to enter a·date. 

Click here to enter a date. 

Click here to -enter a date. 

Click here to enter a date. 

Click here to enter a date. 

A Project Execution Plan (PEP) will be approved by 31-Aug-12 

In Service Declarations: (Capital only) 

% 
Description oocr. In:... ... _ 

• OO~ 

CliCk here to enter a date. 

Click here to enter C! date. 

Click here to enter a date. 

Click here to enter a date. 

Click here to enter a date. 
I 

Click here to enter a date. 

Click here to enter a date. 

Click here te enter a date. I 
Click here to enter a date. 

Click here to enter a date. 

Click here to enter a date. I 
Comments: 
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Attachment “D” Risk Probabilities Chart

Prity

I

n1OO AboutllOOjAboutIlntêj olinS

f

Risk Impact Chart

>80% of > 0 day Significant, National and Non-compliance with Potential for Spll or release causing Loss or

Tota delay unacceptable nternational potental for signficant fatality(s) mn’ediate and serious

Project S non- adverse implicabons for extended impact with degradation

conformance coverage or personnel. potentially off-site impacts. of a safety

requiring impacts large damages or e g. :Cleanup costs> system

extensive Criminal Charges OR $l5MCat. A spill (>55

rework Potential loss of pts)

operating licenses

30% - 80% 30 - 90 day Unacceptable Long-term Legislative non- Potential for fe- Exceedances resulting Reduced

of Total delay non- local or compliance with threatening in charges or Directors effectiveness

Project $ conformance national potential for fines, critical injury or OrderCat. A spill (45 - of a safety

4
requiring impact charges. and permanent total 55 pts)Public system

some rework, damages ORMajor disability complaints with OPG

but not major degradation of including implications Explosion

reputation with occupational and/or major fire

regulatory bodies disease

15% - 30% 10 -30 day Non- Major local Systematic non- Potential for Cat. B spillsEmission in Reduced

of Total delay conformance impact or compliance with less serious exceedance of effectiveness

Project $ borderng minor natonal potental for critical injuries regulatory or legal of redundant

design inpact.Minor finesORPotential to (e.g. fractures). limitsField orders or safety

tolerances. local damage cause strained permanent AMP sPublic complaints system

potenta to relationship with partial with OPG components

require regulator, increased disablities and implicationsDangerto

rework surveillance and/or temporary total health, life, or property

reguiations disabi ties of a
sign ficant

nature

Complaints
from ocal
officials
Dot cans

5% - 15%
of Total
Prolect S

3 lOday
delay

a as

Systematic non
compliance with
moacts to prcfect

sched,eORPoss bii ty
o regulatory legal

m0 aor

Potential or
less serious
temporary

asab ties ana
luneS requ ring
ffste ned ra

Acceptable
non

conformance
w hn design
toierances no

ow rk

i (

Impact on a
safety

support or
safety
reiated
svsteir

Cat. C spills -

reportableAdministrative
i nfractionsPu bl’c

Compants with o ant
eve implicatons

.IDO ‘S C
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Attachment "0" Risk Probabilities Chart 
1'0 .... L .:. I 

_0 
UnUkalv - . n J.IYI! 

_ _ . L _LO 

Probability <= 1 in 100 About 1 in 100 About 1ln 10 About 1 in 5 >= 3in 4 
Rank 1 2 3 4 5 

Risk ImQact Chart 

ImpIct 
Project 

Corporate Regulatory I Health & NucIIIr Flnanclll Schedule Quality environment RatIng 
12 month ReputatIon Legal Safety 8IfIty 

>80% of > 90 day Significant, National and Non-compliance with Potential for Spill or release causing Loss or 
Total delay unacceptable international potential for significant fatal ity(s) immediate and serious 

Project $ non- adverse implications for extended impact with degradation 

5 conformance coverage or personnel, potentially off-site impacts, of a safety Ii! 
requiring impacts large damages or e.g.:Clean-up costs> system 
extensive Criminal Charges OR $15MCat. A spill (>55 "r ' rework Potential loss of pts) 

operating licenses 
30% - 80% 30 - 90 day Unacceptable Long-term Legislative non- Potential for life- Exceedances resulting Reduced 

olTotal delay non- local or compliance with threatening in charges or Director's effectiveness 
Project $ conformance national potential for fines, critical injury or OrderCat. A spill (45 of a safety 

4 requiring impact charges, and permanent total 55 pts)Public system 
some rework, damages ORMajor disability, complaints with OPG 
but not major degradation of including implications Explosion 

reputation with occupational and/or major fi re 
regulatory bodies disease 

15% - 30% 10 - 30 day Non- Major local Systematic non- Potential for Cat. B spills Emission in Reduced 
of Total delay conformance impact or compliance with less serious exceedance of effectiveness 
Project $ bordering minor national potential for critical injuries regulatory or legal of redundant 

design impact.Minor finesORPotential to (e.g. fractures), limits Field orders or safety 
tolerances, local damage cause strained permanent AMP'sPublic complaints system 

3 potential to relationship with partial with OPG components 
require regulator, increased disabilities and implicationsDanger to 
rework surveillance and/or temporary total health, life, or property 

regu lations disabilities of a 
significant 

nature 
5% - 15% 3 - 10 day Acceptable Complaints Systematic non- Potential for Cat. C spills - Impact on a 
of Total delay non- from local compliance with less serious reportableAdministrative safety 
Project $ conformance, officials ! impacts to project temporary infractions Public support or 

within design politicians scheduleORPossibility disabilities and Complaints with plant safety 
tolerances, no of regulatory 1 legal injuries requiring level implications related 

2 rework implications off-site medical system 
required atten tion other 

than first-aid. , Complete 

I recovery by 
worker. 

<5% of < 3 day Minimal Complaints Isolated non- No medical Administrative, non-
Total delay impact on from local complianceORRoutine attention reportable eventsCat. C 

Project $ quality Routine public approval ! notification beyond first aid. spills nOfH eportable 

1 non- no impaimnent and spills resulting from 
conformance. I to worker or Acts of God 

I 
can be easily 

I 
complete 

dis positioned recovery of 
! worker ._ .. -- ~.~ 
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Table 1

Line 2010 (c)-(a) 2010 (g)-(c) 2011 (g)-(e) 2011 (i)-(g) 2012

No. Revenue Source Budget Change Actual Change Board Approved Change Actual Change Actual

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

Niagara Plant Group and Saunders GS:

1 Ancillary Services
1 39.1 (12.9) 26.2 (4.0) (16.1) 22.2 (1.4) 20.8

2 Segregated Mode of Operation
2 6.6 (7.5) (0.9) 2.6 1.5 0.2 1.7 (2.5) (0.8)

3 Water Transactions
3 6.9 (1.4) 5.5 2.0 6.0 1.5 7.5 (5.9) 1.6

4 HIM Revenue Requirement Adjustment 
4 5.0

5 Subtotal 52.6 (21.8) 30.8 0.7 (19.4) 31.5 (9.8) 21.6

Newly Regulated Hydroelectric:

Ottawa-St. Lawrence
5
, Central, Northeast and Northwest Plant Groups:

6 Ancillary Services 29.5 (3.1) 26.4 (0.2) 24.4 1.7 26.1 (0.3) 25.9

7 Segregated Mode of Operation 0.0 0.0 0.0 (0.0) 0.0 0.0 0.0 (0.0) 0.0

8 Subtotal 29.5 (3.1) 26.4 (0.2) 24.4 1.8 26.1 (0.3) 25.9

9 Total 82.0 (24.9) 57.2 0.4 (17.6) 57.6 (10.1) 47.5

Line 2012 (c)-(a) 2012 (e)-(c) 2013 (g)-(e) 2014 (i)-(g) 2015

No. Revenue Source Board Approved Change Actual Change Budget Change Plan Change Plan

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

Niagara Plant Group and Saunders GS:

10 Ancillary Services
1 (18.6) 20.8 (3.1) 17.8 0.4 18.1 0.4 18.5

11 Segregated Mode of Operation
2 1.6 (2.4) (0.8) 2.4 1.6 (1.5) 0.0 0.0 0.0

12 Water Transactions
3 6.0 (4.4) 1.6 4.4 6.0 (4.3) 1.7 0.0 1.7

13 HIM Revenue Requirement Adjustment 
4 7.0 6.5 N/A N/A N/A N/A

14 Subtotal (32.4) 21.6 10.2 31.8 (12.0) 19.9 0.4 20.2

Newly Regulated Hydroelectric:

Ottawa-St. Lawrence
5
, Central, Northeast and Northwest Plant Groups:

15 Ancillary Services 25.1 0.7 25.9 (3.7) 22.2 0.4 22.7 0.5 23.1

16 Segregated Mode of Operation 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

17 Subtotal 25.1 0.7 25.9 (3.7) 22.2 0.4 22.7 0.5 23.1

18 Total (31.7) 47.5 6.6 54.1 (11.5) 42.5 0.8 43.3

Notes:

1 Ancillary Services related to Hydroelectric prescribed facilities are discussed in Ex. G1-1-1.

2 Segregated Mode of Operation (SMO) net revenues are gross revenues less HOEP, less export fees, transmission charges in other control areas, 

transmission losses, production losses during the switching process between control areas and costs associated with the non-regulated Trading business.

3 Water Transactions (WT) revenues are gross revenues net of accommodation charges and Gross Revenue Charges (GRC).

Water Transactions figures for 2011 Board Approved and 2012 Board Approved reflect EB-2010-0008 Decision and Order, p. 33.

4 Per the EB-2010-0008 Decision (p. 147) for 2011 and 2012 and EB-2012-0002 Payments Amount Order for 2013, 50% of Hydroelectric Incentive Mechanism (HIM) 

revenues are returned to ratepayers as an offset to the revenue requirement, with offset amounts of $5M and $7M identified for 2011 and 2012 Board Approved, 

respectively, and $6.5M for 2013.  For the test period, OPG is proposing no offset be applied to the revenue requirement.  For HIM Plan refer to Ex. E1-2-1 section 5.2.

5 Ottawa-St. Lawrence Plant Group values are for the balance of the Plant Group, i.e. Saunders GS costs are excluded.

Table 1

Comparison of Other Revenues - Previously Regulated Hydroelectric and Newly Regulated Hydroelectric ($M)
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Table 1

` 2010 (c)-(a) 2010 (g)-(c) 2011 (g)-(e) 2011 (i)-(g) 2012

No. Revenue Source Budget Change Actual Change Board Approved Change Actual Change Actual

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

NGD-Related Revenues:

1   Heavy Water Sales & Processing
1 23.1 3.6 26.7 54.2 58.0 80.9 (25.8) 55.1

2   Isotope Sales (Cobalt 60 + Tritium) 9.3 0.8 10.1 (5.2) 9.6 (4.7) 4.8 6.6 11.5

3   Inspection & Maintenance Services 44.5 (8.5) 36.0 (28.9) 19.7 (12.6) 7.1 (3.0) 4.1

4 Helium-3 Sales 0.0 0.0 0.0 0.0 0.0

5 Total NGD-Related Revenues 77.0 (4.2) 72.8 20.1 40.7 92.9 (22.2) 70.6

6 NGD-Related Direct Costs 31.9 (0.4) 31.5 (20.8) 18.3 (7.6) 10.7 (2.0) 8.7

7 NGD-Related Contribution Margin 45.0 (3.8) 41.3 40.9 48.3 82.2 (20.3) 61.9

8 Ancillary Services
2 2.9 (0.3) 2.6 (0.2) 2.9 (0.5) 2.4 (0.6) 1.8

9 Other
3 0.1 0.7 0.8 (0.3) 0.1 0.5 0.6 (0.5) 0.1

Line 2012 (c)-(a) 2012 (e)-(c) 2013 (g)-(e) 2014 (i)-(g) 2015

No. Revenue Source Board Approved Change Actual Change Budget Change Plan Change Plan

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

NGD-Related Revenues:

10   Heavy Water Sales & Processing
1 33.2 55.1 (36.2) 18.9 7.4 26.3 (6.0) 20.4

11   Isotope Sales (Cobalt 60 + Tritium) 11.0 0.5 11.5 (0.4) 11.1 0.5 11.6 0.3 11.9

12   Inspection & Maintenance Services 0.0 4.1 4.1 (4.1) 0.0 0.0 0.0 0.0 0.0

13 Helium-3 Sales 0.0 0.0 0.0 4.0

14 Total NGD-Related Revenues 37.8 70.6 (40.6) 30.0 8.0 38.0 (5.7) 36.3

15 NGD-Related Direct Costs 6.6 2.1 8.7 (1.5) 7.2 (0.4) 6.8 1.0 7.8

16 NGD-Related Contribution Margin 35.6 61.9 (39.1) 22.8 8.4 31.2 (6.7) 28.5

17 Ancillary Services
2 3.0 (1.1) 1.8 0.0 1.9 0.0 1.9 0.0 1.9

18 Other
3 0.1 0.0 0.1 0.0 0.1 0.0 0.1 0.0 0.1

Notes:

1 Starting in 2011, Other Revenues included in the determination of the revenue requirement are adjusted for sharing of 50 percent of

net revenue from sales of heavy water per the OEB Decision in EB-2010-0008.  The 50% share of net revenues, which have been

netted out of the amounts in lines 1 and 10, are as follows:

Table to Note 1 - 50% Share of Net Revenues from Heavy Water Sales ($M)

2011 2012

Line Board Board 2013 2014 2015

No. Approved
#

Approved
# Budget Plan Plan

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

1a 50% Share of Net Revenues from Heavy Water Sales

# Based on EB-2010-0008 Payment Amounts Order, App. A, Table 2.

2 Ancillary Services related to the Nuclear prescribed facilities are discussed in Ex. G1-1-1.

3 Other includes net  revenues of $0.1M-$0.8M per year over the period 2010-2015 earned from the provision of various

consulting services to third parties (e.g. fire and protection training).

Table 1

Comparison of Other Revenues - Nuclear ($M)
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Table 2

Line

No. Description Note 2011 2012 2011 2012 2013 2014 2015

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

1 Total Cost of Capital 2 278.2 280.4 181.6 186.9 398.3 347.1 345.4

Expenses:

2   OM&A 3 128.2 125.9 96.3 119.7 141.3 145.5 141.1

3   GRC 4 263.7 263.7 259.4 244.5 243.5 253.3 269.5

4   Depreciation & Amortization 5 65.6 65.0 65.6 70.0 79.0 82.1 81.9

5   Property Tax 6 0.0 0.0 0.2 0.2 0.3 0.3 0.3

6 Total Expenses 457.5 454.6 421.4 434.3 464.2 481.1 492.9

Less:

Other Revenues

7   Ancillary and Other Revenue 7 31.5 21.6 31.8 19.9 20.2

8 Total Other Revenues 31.5 21.6 31.8 19.9 20.2

9 Income Tax 6 33.4 32.3 (0.7) 48.5 61.5

10 Revenue Requirement 5 711.9 707.2 605.0 631.9 829.9 856.7 879.5

(line 1 + line 6 - line 8 + line 9)

11 Forecast Production (TWh) 8 19.8 19.8 19.5 18.5 18.4 19.1 20.2

Notes:

1 From EB-2010-0008 Payment Amounts Order, Appendix A, Table 1, except forecast production which is from Appendix A, Table 3. 

2 Actuals and Forecast: Totals from Ex. C1-1-1 Tables 1 through 4 (col. (d)) and  Ex. C1-1-1 Table 5 (col. (f)).

Cost of Capital is allocated to Previously Regulated Hydroelectric operations using rate base financed by capital structure, 

except for 2013 where Return on Equity portion is from I1-1-1 Table 5, line 25.

3 Actuals and Forecast from Ex. F1-1-1 Table 1.

4 Actuals and Forecast from Ex. F1-4-1 Table 1.

5 Actuals and Forecast from Ex. F4-1-1 Table 1.

6 Actuals and Forecast from Ex. F4-2-1 Table 1.  

7 Actuals and Forecast from Ex. G1-1-1 Table 1.

8 Actuals and Forecast from Ex. E1-1-1 Table 1.

Table 2

Comparison of Revenue Requirement to Board Approved - Previously Regulated Hydroelectric ($M)

Years Ending December 31, 2011, 2012, 2013, 2014  and 2015

Board Approved
1 Actual Forecast
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Table 3

Line

No. Description Note 2011 2012 2011 2012 2013 2014 2015

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

1 Total Cost of Capital 2 260.0 257.4 197.2 214.4 (32.2) 231.4 229.9

Expenses:

2   OM&A 3 1,965.5 1,976.3 2,116.3 2,230.0 2,493.0 2,422.7 2,473.3

3   Fuel 4 240.1 266.2 228.9 265.1 272.6 280.5 267.9

4   Depreciation & Amortization 5 235.4 256.4 228.6 341.9 256.5 273.7 288.5

5   Property Tax 6 16.0 16.6 13.6 13.3 15.3 15.9 16.4

6 Total Expenses 2,457.1 2,515.6 2,587.4 2,850.3 3,037.4 2,992.8 3,046.3

Less:

Other Revenues

7   Bruce Lease Revenues Net of Direct Costs 7 128.1 143.0 84.2 93.2 42.3 39.7 40.6

8   Ancillary and Other Revenue 8 85.1 63.8 24.8 33.2 30.5

9 Total Other Revenues 169.3 157.0 67.1 72.9 71.1

10 Income Tax 6 (25.3) 9.4 (23.9) 140.8 47.5

11 Revenue Requirement 5 2,586.0 2,665.5 2,590.0 2,917.1 2,914.2 3,292.2 3,252.6

(line 1 + line 6 - line 9 + line 10)

12 Forecast Production (TWh) 9 50.4 51.5 48.6 49.0 48.0 49.7 48.0

Notes:

1 From EB-2010-0008 Payment Amounts Order, Appendix A, Table 2, except forecast production which is from Appendix A, Table 3. 

2 Actuals and Forecast: Totals from Ex. C1-1-1 Tables 1 through 4 (col. (d)) and  Ex. C1-1-1 Table 5 (col. (f)).

Cost of Capital is allocated to Nuclear operations using rate base financed by capital structure, except for 2013 where Return on

Equity portion is from I1-1-1 Table 5, line 25.

3 Actuals and Forecast from Ex. F2-1-1 Table 1.

4 Actuals and Forecast from Ex. F2-5-1 Table 1.

5 Actuals and Forecast from Ex. F4-1-1 Table 2.

6 Actuals and Forecast from Ex. F4-2-1 Table 3.  

7 Actuals and Forecast from Ex. G2-2-1 Table 1.

8 Actuals and Forecast from Ex. G2-1-1 Table 1.

Other Revenues included in the determination of the Nuclear revenue requirement are adjusted for sharing of 50 percent of

net revenue from sales of heavy water per the OEB Decision in EB-2010-0008, per Ex. G2-1-2 Table 1, Note 1.

9 Actuals and Forecast from Ex. E2-1-1 Table 1.

Table 3

Comparison of Revenue Requirement to Board Approved - Nuclear ($M)

Years Ending December 31, 2011, 2012, 2013, 2014 and 2015

Board Approved
1 Actual Forecast
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700 University Avenue, Toronto, Ontario   M5G 1X6                                                   Tel: 416-592-5419   Fax: 416-592-8519 
                      barbara.reuber@opg.com 
 
 
July 2, 2010 
 
VIA EMAIL AND RESS 
 
Ms. Kirsten Walli 
Board Secretary 
Ontario Energy Board 
P.O. Box 2319 
2300 Yonge Street, 27th Floor 
Toronto, ON 
M4P 1E4 
 
Dear Ms. Walli: 
 
Re: EB-2010-0008 – Ontario Power Generation Inc.  2011-2012 Payment 

Amounts for Prescribed Facilities 
 

In accordance with Procedural Order No. 1, Rule 10 of the Ontario Energy Board’s 
(OEB) Rules of Practice and Procedure and section 5.1 of the OEB’s Practice Direction 
on Confidential Filings (the “Practice Direction”), Ontario Power Generation Inc. 
(“OPG”) requests confidential treatment for certain portions of its 2010 – 2014 business 
plans for the Nuclear and Hydroelectric businesses (collectively, the “Business Plans”) 
and for certain portions of its Business Case Summaries (the “BCSs”) included as part 
of the pre-filed evidence.   
 
OPG has set out below the reasons for the confidentiality request, and the reasons 
why public disclosure would be detrimental to OPG.   
 
Also, as set out further below, OPG is retaining certain redactions in the Hydroelectric 
Business Plan and the redacton of two numbers in the Nuclear Operations Business 
Plan. 
 
In accordance with Procedural Order No. 1, this letter is being provided to the OEB 
along with a CD of the unredacted Business Plans and the BCSs, as attachments “A” 
and “B”, respectively. Attachment A is labeled “Business Plans – Unredacted 
Confidential” and Attachment B is labeled “Business Case Summaries – Unredacted 
Confidential”.  Six hard copies of the unredacted materials will be provided by Tuesday,  
July 6, 2010. OPG has not provided the unredacted copy of the BCS for Nuclear 
project number 49104 Auxilliary Power System and will forward it as soon as possible.   
 
Should the OEB grant OPG’s request for confidentiality, OPG proposes that the OEB 
order that the confidential parts of the Business Plans and BCSs be disclosed, subject 

Barbara Reuber
Director 
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to any conditions the OEB may find appropriate, to only those persons that have 
signed the Declaration and Undertaking referenced in Procedural Order No. 1. 
 
In addition, OPG requests that any reference to the parts of the Business Plans and 
the BCSs determined to be confidential information be conducted in camera so as to 
preserve their confidential nature.  
 
 
Reasons for Retaining Certain Redactions 
The redacted portions of the Hydroelectric 2010 – 2014 Business Plan at Exhibit F1-1-
1, Attachment 1, include information that relates to OPG’s unregulated hydroelectric 
business. The redacted information related to the unregulated business is not relevant 
to the determination of OPG’s payment amounts. OPG has consistently treated this 
information as confidential because it is commercially sensistive.  
 
The redactions related to the unregulated business in the Hydroelectric Business Plan 
fall into two categories.  First, certain of these redactions relate to information reflecting 
the combined regulated and unregulated assets.  The disclosure of this aggregated 
information (combined with information regarding the regulated business already 
disclosed) would allow for the disclosure of information related to the unregulated 
facilities. This information is disclosed in the unredacted confidential version filed in 
Attachment A and for the reasons set out below, OPG requests confidential treatment 
for this information.   
 
The second category includes redactions that relate solely to the unregulated facilities 
and reflect no aspect of the regulated business.  For example, this information includes 
timelines, in-service dates and costs for unregulated hydroelectric development 
projects.  Because this redacted information is wholly irrelevant to OPG’s payment 
amounts proceeding, OPG has continued to redact this information in the confidential 
version filed in Attachment A.   
 
The redacted portion of the Nuclear Operations 2010 – 2014 Business Plan at Exhibit 
F2-1-1, Attachment 1, is limited to just two numerical figures that relate to the best 
quartile and median results for the All Injury Rate (AIR) performance metric. This 
information is provided to OPG by the Canadian Electrical Association (CEA) on the 
basis that it not be disclosed. 
 
Disclosure of this CEA data may result in OPG being blocked from further participation 
in CEA benchmarking or the termination of further CEA benchmarking on that metric.  
It is higly important to OPG’s business that it continue to participate in CEA 
benchmarking. Disclosure of this redacted information, even under the OEB’s 
confidentiality guidelines, could therefore be highly prejudicial to OPG.  
 
While the first quartile and median benchmarking values of the AIR metric are not 
disclosed, in its pre-filed evidence at Exhibit F5-1-1 page 18, OPG shows that the 
performance of all OPG nuclear plants has been above best quartile in respect of the 
AIR metric since 2003.  
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Reasons for Confidential Treatment of the Business Plans 
The redacted portions of the Hydroelectric 2010 – 2014 Business Plan at Exhibit F1-1-
1, Attachment 1, should be protected as confidential and not placed on the public 
record because they would allow disclosure of information that relates to the 
unregulated hydroelectric business. OPG consistently treats this information on the 
unregulated hydroelectric business as confidential financial information because it is 
commercially sensitive. For the hydroelectric development projects, public release of 
information on costs and schedules for the work may influence suppliers' bids and 
ultimately increase the cost for the work.  For the unregulated facilities that are offering 
into the IESO-administered markets, public release of information regarding costs may 
influence other market participants’ bids and offers to the competitive disadvantage of 
OPG. 
 
The redacted portions of the Nuclear Refurbishment, Projects and Support 2010 – 
2014 Business Plan at Exhibit D2-2-1, Attachment 1, should be protected as 
confidential and not placed on the public record because they include information that 
is commercially sensitive, including contingencies and costs for contracted or 
purchased work or materials. This information should not be on the public record 
because if OPG’s budgets for work, even on a preliminary basis, are available they 
may affect suppliers’ bids for the work and ultimately increase the cost for the work. 
 
Disclosure of the redacted portions of Hydroelectric and Nuclear Refurbishment 
business plans to the public and to any persons who do not acknowledge the 
information to be confidential and undertake to keep it confidential and to use it 
exclusively for their duties in respect of OPG’s payment amounts application, would 
prejudice OPG’s competitive position and significantly interfere with its negotiations in a 
variety of aspects of its business.   
 
 
Reasons for Confidential Treatment of the Business Case Summaries 
The Regulated Hydroelectric business case summaries at Exhibit D1-1-2 and the 
Nuclear business case summaries at Exhibit D2-1-2 and Exhibit F2-3-3, with 
redactions, have been assembled and filed as Volume 4 of OPG’s pre-filed evidence. 
An additional BCS relating to Darlington refurbishment is filed as Exhibit D2-2-1, 
Attachment 1.  
 
The redacted portions of the BCSs should be protected as confidential and not placed 
on the public record because they include commercially sensitive information including 
contingencies, costs for contracted or purchased work or materials, margins for 
commercial products or services, or aggregate information that would allow 
determination of commercially sensitive information.   
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Disclosure of the redacted portions of BCSs that include OPG commercially sensitive 
information would prejudice OPG’s competitive position and significantly interfere with 
its negotiations and existing relationships in a variety of aspects of its business.   
 
Respectfully submitted,  
 
 
[Original signed by] 
 
  
Barbara Reuber 
Director, Ontario Regulatory Affairs 
 
Attach 
 
cc:   Charles Keizer (Tory’s)  
 Carlton D. Mathias 



 
Ontario Energy  
Board 
P.O. Box 2319 
27th Floor 
2300 Yonge Street 
Toronto ON M4P 1E4 
Telephone: 416- 481-1967 
Facsimile:   416- 440-7656 
Toll free:   1-888-632-6273 

 
Commission de l’énergie 
de l’Ontario 
C.P. 2319 
27e étage  
2300, rue Yonge 
Toronto ON M4P 1E4 
Téléphone:   416- 481-1967 
Télécopieur: 416- 440-7656 
Numéro sans frais: 1-888-632-6273 

 

 

BY EMAIL 
 
August 5, 2010 
 
 
Carlton D. Mathias 
Senior Counsel, Law Division 
Ontario Power Generation Inc. 
700 University Avenue, H18A24 
Toronto ON  M5G 1X6 
 
Dear Mr. Mathias: 
 
Re: Ontario Power Generation Inc. 

2011-2012 Payment Amounts for Prescribed Generation Facilities  
Board File Number EB-2010-0008 
 

This will acknowledge that the Board received a fully unredacted version of the 
Hydroelectric 2010-2014 Business Plan on July 26, 2010 pursuant to Procedural Order 
No. 3.  The Board has compared the Business Plan filed on July 26, 2010 with that filed 
on July 2, 2010.  Both documents were filed in confidence.   
 
The Board has reviewed the Business Plans and is satisfied that the redactions in the 
July 2, 2010 version of the Business Plan relate solely to OPG’s unregulated 
hydroelectric facilities.   
 
The Board is returning the fully unredacted Business Plan to OPG with this 
correspondence. 
 
 
Yours truly, 
 
 
Original signed by 
 
Kirsten Walli 
Board Secretary 
 
CC: Barbara Reuber, OPG 
 Charles Keizer, Torys 
 All parties to EB-2010-0008 
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Procedural Order No. 3 in EB-2010-0008 



Ontario Energy 
Board 

Commission de I'energie 
de l'Ontario 

IN THE MATTER OF the Ontario Energy Board Act, 
1998, S. O. 1998, c. 15, Schedule B; 

AND IN THE MATTER OF an application by Ontario 
Power Generation Inc. pursuant to section 78.1 of the 
Ontario Energy Board Act, 1998 for an order or orders 
determining payment amounts for the output of certain of 
its generating facilities. 

DECISIONS AND ORDERS ON 

CONFIDENTIAL FILINGS AND ISSUES LIST, 

AND PROCEDURAL ORDER NO.3 

EB-2010-0008 

Ontario Power Generation Inc. ("OPG" or the "Applicant") filed an application, dated 

May 26, 2010, with the Ontario Energy Board under section 78.1 of the Ontario Energy 

Board Act, 1998, S.O. 1998, c.15, Schedule B (the "Act") seeking approval for increases 

in payment amounts for the output of certain of its generating facilities, to be effective 

March 1,2011. 

On June 29, 2010, the Board issued Procedural Order No.1 which set out a schedule 

for the proceeding, and which contained a draft issues list. On July 5, 2010, the Board 

issued Procedural Order No.2 which amended the dates for parties to provide 

submissions on sections of the application for which OPG has requested confidential 

treatment. In accordance with Procedural Order No.1, an Issues Conference was held 

on July 6, 2010, and on July 7, 2010 the Board issued a revised draft issues list which 

had been prepared by Board staff based on input received at the Issues Conference. 
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Confidential Filing 

OPG has sought confidential treatment for certain Tax Information filed with the 

application in accordance with the Board's Practice Direction on Confidential Filings (the 

"Practice Direction"). OPG also filed Business Case Summaries ("BCS") and 2010-

2014 Hydroelectric and Nuclear Business Plan information ("Business Plan") in 

redacted form with its application. This redacted material was not filed in accordance 

with the Practice Direction. Procedural Order No.1 directed OPG to file the BCS and 

Business Plan in unredacted form, and to provide a description of the basis on which 

confidentiality is claimed. OPG filed unredacted documents and a letter providing 

reasons for confidential treatment of the Business Plan and BCS on July 2, 2010. OPG 

noted in its letter that it has continued to redact information related to unregulated 

hydroelectric facilities and certain benchmarking information. 

Procedural Order No. 1 made provision for parties that submit a Declaration and 

Undertaking, to review the Tax Information, Business Plan and BCS. Procedural Order 

No. 1 also made provision for parties to make submissions on the confidentiality status 

of the Tax Information, Business Plan and BCS. Provision was also made for OPG to 

respond to any submission. Procedural Order No.2 amended the dates for 

submissions of parties to July 12, 2010 and for OPG's reply submission to July 16, 

2010. 

On July 9, 2010, OPG informed parties that in the process of complying with Procedural 

No.1, it had discovered that for several of the BCS for nuclear facilities, confidential 

treatment was no longer required due to the passage of time. On July 15, 2010, OPG 

filed these unredacted BCS. With this filing, the number of unredacted BCS has 

increased from 5, in the original application, to 22. The number of redacted BCS is 

currently 34. 

Submissions on confidential filings were received from the Association of Major Power 

Consumers in Ontario ("AMPCO"), the Canadian Manufacturers & Exporters ("CME"), 

the Consumers Council of Canada ("CCC"), Pollution Probe and the School Energy 

Coalition ("SEC"). 

There were no objections to OPG's request for confidential treatment of the Tax 

Information. There were no objections to OPG's request for confidential treatment for 

BCS, with the exception of two projects: the Niagara Tunnel and the Darlington 

Refurbishment. 
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Niagara Tunnel 

AMPCO submitted that it does not believe that the BCS for the Niagara Tunnel meets 

the criteria suggested by OPG for maintaining confidentiality. SEC stated that the 

Niagara Tunnel project involves more than a 60% cost overrun and is a matter of 

considerable public interest. SEC submitted that it is the Board's role to expose matters 

such as this to public scrutiny. SEC stated that nothing in the BCS appears to have 

potential to prejudice OPG. 

In reply, OPG addressed the three aspects of the information in the Niagara Tunnel 

Project BCS for which it seeks confidential treatment. 

1. OPG's contingency information is not known to the contractor, Strabag AG. 

Knowledge of the contingency information could prejudice OPG's competitive 

position and limit OPG'scapacity to enforce contractual terms. 

2. The target cost and schedule information is known to Strabag, however, in the event 

that OPG was required to negotiate arrangements with another party, prior 

knowledge of target cost and schedule would prejudice OPG's negotiating position. 

3. Information related to community agreement is redacted. Public disclosure would 

compromise OPG's negotiating position. 

Darlington Refurbishment 

AMPCO submitted that the "Economic Feasibility Assessment of Darlington 

Refurbishment" and the redactions relating to the Darlington Refurbishment Project in 

the Nuclear Refurbishment Projects and Support Business Plan do not meet the test for 

confidentiality. Pollution Probe also provided a submission on the "Economic Feasibility 

Assessment of Darlington Refurbishment". Pollution Probe noted specific page 

references and stated that these redactions do not meet the exceptions detailed in the 

Board's Practice Direction. Pollution Probe stated that the information is a high level 

summary and would not be prejudicial to OPG if made public. As construction work in 

progress for Darlington will be reviewed in this proceeding, Pollution Probe states that 

high level numbers regarding the economic analysis, including levelized unit energy 

cost ("LUEC") ought to be public. 

In reply, OPG addressed the two aspects of the information in the Darlington 

Refurbishment BCS for which it seeks confidential treatment. 

1. OPG stated that point estimates of project costs, LUEC and contingencies could be 

used by potential suppliers to approximate project component costs. These 
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approximations could place OPG at a disadvantage relative to project suppliers, 

harm future negotiations and harm ratepayers. OPG stated that these data are not 

high level summaries. OPG referred to the applicability of Appendix B subsections 

(a) i, ii and iv, and (b) of the Practice Direction regarding confidential treatment for 

this information. OPG stated that it has publicly communicated a range or bounded 

estimate of the project cost and LUEC, which OPG stated will permit full review of 

the issues. 

2. The second category of information relates to cost and contingency for project 

specific components. OPG stated that this information would give suppliers an 

advantage in future bids and ultimately be detrimental to ratepayers. 

Business Plan 

SEC noted its concern with ongoing redactions in the unredacted versions of the 

Business Plan, and stated that this filing was contrary to the Board's rules. OPG replied 

that the redactions in the Nuclear Business Plan relate to Canadian Electrical 

Association ("CEA") safety statistics. The CEA information is provided to OPG on the 

basis that it not be disclosed. The ongoing redactions in the Hydroelectric Business 

Plan relate to the unregulated facilities. As this is irrelevant to the payment amounts 

proceeding, OPG has continued to redact the information. 

Decision 

The Board finds that it is appropriate to retain the confidential status of the Tax 

Information for the reasons OPG provided with its application. As noted above, no 

parties objected to confidential treatment. 

There are 34 redacted BCS, and the Board finds that it is appropriate to retain the 

confidential status of all these documents. While parties provided submissions 

opposing confidential treatment for the Niagara Tunnel BCS, the Board notes that OPG 

has not requested cost recovery of that project in this application. Parties also provided 

submissions opposing confidential treatment for the Darlington Refurbishment. The 

Board finds that it is appropriate to retain the confidential status at this time, however, 

the Board may reconsider this protection as the review of CWIP for Darlington 

Refurbishment progresses. 

With respect to the continued redactions within the Business Plans, the Board finds that 

the benchmarking data will not be redacted from the confidential version of the Nuclear 

Business Plan. The Board is of the view that its practices related to the handling of 
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confidential material are sufficient to alleviate any concerns which the CEA may have in 

respect of its benchmarking studies. 

With respect to the redactions in the Hydroelectric Business Plan related to the 

unregulated business, the Board finds that these redactions from the confidential 

version of the exhibit are acceptable. Some parties have questioned whether in fact the 

redactions are limited to the unregulated business. To address this concern the Board 

will require OPG to file a fully unredacted version of the Hydroelectric Business Plan so 

that the Board may examine and determine whether the redactions are appropriate. 

This document will not be made available to the parties. The Board will issue 

correspondence to all parties following that review, and the Board will return the 

unredacted copy to OPG. 

Issues List 

Introduction 

Submissions on the revised draft issues list were received from the following parties: 

OPG, SEC, the Power Workers' Union ("PWU"), Pollution Probe, AMPCO, Energy 

Probe Research Foundation ("Energy Probe"), CCC, the Vulnerable Energy Consumers 

Coalition ("VECC"), the Green Energy Coalition ("GEC"), and CME. The submission 

from CME was filed late and it consisted of submission on the issues, as well as reply 

on OPG's submission. VECC limited its submission to stating that the issues list 

encompassed the issues VECC intended to pursue in interrogatories. GEC limited its 

submission to stating that it had no concerns with the issues list. 

Reply submissions were received from OPG, GEC, AMPCO, VECC and SEC. The 

Board has considered all submissions and reply submissions in establishing a final 

issues list which is attached as Appendix A. These are reviewed below, and referred to 

where required, along with the Board's rationale in addressing each of these requests. 

Issues 

1. GENERAL 

1.1 Has OPG responded appropriately to all relevant Board directions from previous 

proceedings? 
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SEC suggested that the directions from the prior decisions could be listed on an 

individual basis, but agreed that all the directions are captured under issue 1.1. 

The Board does not believe it is necessary to list the directions from prior decisions, and 

will not alter the wording of this issue. 

1.2 Are OPG's economic and business planning assumptions for 2011-2012 an 

appropriate basis on which to set payment amounts? 

It is OPG's position that the issue should not be on the list as the establishment of 

economic and business planning assumptions is the role of OPG management and not 

the role of the Board. In reply submission, SEC pointed out that this issue is a standard 

issue for most rate applications. Both GEC and SEC argued that the Board's role does 

include a review of the planning assumptions of OPG management as part of 

determination of just and reasonable rates. 

The Board agrees that the establishment of economic and business planning 

assumptions is the role of OPG management. However, it is appropriate for the Board 

to review and understand those economic and business planning assumptions as these 

are the starting points for the proposals put forth in the application. Accordingly, issue 

1.2 will remain on the issues list. 

SEC submitted that another general issue should be included: Would the disclosure and 

treatment in the Application of the impact of the transition to International Financial 

Reporting Standards be consistent with the Report of the Board dated July 28, 2009 in 

EB-2008-0408, if that Report expressly applied to the Applicant? To the extent that 

there are any differences between the reporting from the Applicant and the reporting 

contemplated in the Board's Report, what are those differences, and what steps, if any, 

should be taken to deal with those differences? 

In reply submission, OPG referred to the Board's Filing Guidelines for this application 

which provided OPG with the option of filing in Canadian Generally Accepted 

Accounting Principles ("CGAAP") or modified IFRS based format. OPG also stated that 

it does not have the information SEC is requesting as revenue requirement was only 

developed under CGAAP. OPG also pointed to delays in guidance from the 

International Accounting Standards Board ("IASB"), and delays in finalizing its own 

accounting policies and treatments under IFRS. 
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The Board will not add the IFRS issue suggested by SEC. OPG's application was filed 

in accordance with the Filing Guidelines. OPG chose to file based on CGAAP, and as 

the IASB guidance for rate regulated entities has been delayed the Board believes filing 

based on an IFRS format is premature. 

2. RATE BASE 

2.2 Is OPG's proposal to include CWIP in rate base for the Darlington Refurbishment 

Project appropriate? 

AMPCO proposed that the issue be restated to replace "CWIP" with "accelerated cost 

recovery", however, no explanation was provided. OPG opposed the wording change, 

noting that the proposal was vague and that CWIP was straightforward. 

The Board is satisfied with the phrasing of issue 2.2. If AMPCO wishes to query 

alternatives to CWIP, it may do so through interrogatories. 

3. CAPITAL STRUCTURE AND COST OF CAPITAL 

3.3 Should the same capital structure and cost of capital be used for both OPG's 

regulated hydroelectric and nuclear businesses? If not, what capital structure 

and/or cost of capital parameters are appropriate for each business? 

Pollution Probe submitted that the wording is appropriate and compatible with the 

Board's previous decision. However, Pollution Probe also stated that "although the 

Board stated some intentions and expectations regarding the issue's likely focus and 

development, those comments did not appear to be determinative in a final sense for 

this proceeding." Pollution Probe sought confirmation from the Board of its 

understanding. In its reply submission, OPG stated that it was unsure what Pollution 

Probe meant in its submission. However, OPG accepted the wording of issue 3.3. 

The Board's finding in the previous proceeding (EB-2007 -0905) on separate capital 

structures for the regulated hydroelectric business and the nuclear business is found on 

page 161 of the decision with reasons. 

The Board concludes that this is an approach worthy of further investigation which 
will be explored in OPG's next proceeding. In examining whether to set separate 
costs of capital, the Board intends only to examine whether separate capital 
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structures should be set for the regulated hydroelectric and nuclear businesses. The 
Board expects that the same ROE would be applicable to both types of generation. 
This is consistent with the general approach of setting a benchmark ROE and 
recognizing risk differences in the capital structure. 

While the decision is clear that the Board's intention was to review capital structure, and 

not return on equity, it remains open to a party, including Pollution Probe, to file 

evidence on separate capital structures and ROEs in this proceeding. 

SEC submitted that another section 3 issue should be included: Should a formula be 

adopted by the Board to adjust the Applicant's cost of capital for prescribed facilities 

annually and, if so, what should that formula be? 

OPG opposes the addition of this new issue. In its reply, OPG stated that the last 

payment amounts decision "agrees that the adoption of a formula approach to setting 

ROE is appropriate in the circumstances." For this test period, OPG has adopted the 

Board's Cost of Capital Report (EB-2009-0084) for the determination of ROE. 

The Board will not add SEC's proposal as a separate issue, as it is subsumed in issues 

3.1 and 3.2. In addition, if parties wish to test OPG's proposal of establishing one set of 

cost of capital parameters for both test periods, they may do so through interrogatories 

and in the course of this proceeding. 

4. CAPITAL PROJECTS 

4.1 Do the costs associated with the regulated hydroelectric projects, and proposed 

for recovery, meet the requirements set out in O. Reg. 53/05? If not, were the 

additional costs prudent? 

OPG submitted that the issue should be restated as: Do the costs associated with the 

regulated hydroelectric projects, that are subject to section 6(2)4 of O. Reg. 53/05 and 

proposed for recovery, meet the requirements of that section? OPG believes that the 

reference to section 6(2)4 provides clarity. OPG also states that the question of prudent 

costs is subsumed within section 6(2)4. OPG points out that section 6(2)4 

contemplates a prudency review by the Board if the costs were not approved by OPG's 

Board of Directors prior to the Board's first order. 
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SEC did not object to OPG's proposed wording, as long as the prudence of additional 

costs was subject to review. 

The Board accepts OPG's proposed restatement of the issue, and notes that the 

structure of the Regulation confirms that a Board finding of prudence is required for any 

incremental costs. The final version of issue 4.1 is: Do the costs associated with the 

regulated hydroelectric projects, that are subject to section 6(2)4 of O. Reg. 53/05 and 

proposed for recovery, meet the requirements of that section? 

4.2 Are the capital budgets and/or financial commitments for 2011 and 2012 for the 

regulated hydroelectric business appropriate and supported by business cases? 

OPG submitted that the issue should be restated as: Are the capital budgets for 2011 

and 2012 for the regulated hydroelectric business reasonable and supported by 

business cases where specified in the Filing Guidelines established in EB-2009-0331? 

OPG added the reference to the Filing Guidelines because the application provides 

capital budgets for projects whether they close to rate base or not. The Filing 

Guidelines only specify provision of business case summaries for projects in excess of 

$10 M. OPG proposed replacing "appropriate" with "reasonable". OPG referred to 

page 44 of the EB-2006-0501 Hydro One decision where, in the case of projects not 

closing to rate base, the Board's consideration is limited to the observation that the 

capital budget is reasonable. Accordingly, expenditures on these projects are not 

subject to a review based on prudence. OPG stated that it, "wishes to be clear that this 

issue should not be included if its inclusion is to provide an indirect means of subjecting 

projects that do not impact the test period payment amounts to a prudence review. As 

the OEB has recognized, prudence must be examined retrospectively." 

The reference to financial commitments has been deleted because, other than projects 

that are subject to section 6(2)4, OPG does not believe there are any specific 

implications of financial commitments in the context of an evaluation of the 

reasonableness of capital budgets. 

AMPCO, SEC, CCC and CME filed submissions on this issue. AMPCO proposed an 

alternate wording: Are the capital budgets and/or financial commitments for 2011 and 

2012 for the regulated hydroelectric business appropriate? AMPCO submitted that the 

word "appropriate" should not be modified by reference to business cases. With respect 
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to the Niagara Tunnel Project, AMPCO stated that, "A review in the nature of a status 

update is required." In its reply submission AMPCO agreed with OPG's position that a 

prudence review is not the subject of this hearing. AMPCO stated that, "A thorough 

review of these issues could still take place to assist the Board in determining the 

reasonableness of OPG's capital budgets." 

SEC submitted that, if the review of the Niagara Tunnel Project is encompassed within 

this issue then SEC has no concerns. If not, then a separate issue should be included 

in dealing with this project, as the earlier this project is looked at, the better. In its reply 

submission, SEC stated that for large multi year projects, as more costs are incurred, it 

becomes more difficult for the Board to deny recovery. SEC questioned OPG's position 

and whether it wanted to hear the Board's comments and concerns. 

CCC submitted that if projects do not come into rate base during the test period but 

form part of the capital budget, the costs should be considered in the scope of the 

proceeding. CME stated that prudence falls within the ambit of matters pertaining to 

appropriateness and reasonableness, and submitted that OPG's proposed changes are 

inappropriate. 

OPG replied that if AMPCO, SEC, CCC and CME are seeking only a status update on 

the Niagara Tunnel, OPG would have no dispute. The inquiry that OPG believes is 

inappropriate in this proceeding is a prudence review of the project's cost and 

performance. OPG stated that it is unproductive to assess prudence mid stream when 

costs and performance are still unknown. OPG stated that undertaking a prudence 

review of the Niagara Tunnel in this proceeding would effectively put the Board in the 

position of managing OPG's affairs. OPG noted that while the capital expenditures are 

large, there is no impact on OPG's financial viability or the safe, reliable provision of 

electricity. 

In support of its position, OPG referred to the EB-2006-0501 Hydro One proceeding 

where Hydro sought assurance from the Board that the capital program was 

appropriate, subject to coming back at a later date to demonstrate that costs were 

reasonable and prudent. In that proceeding VECC submitted that the Board should not 

grant the assurance, and that any such conclusion should be no more than an 

observation. The Board agreed with VECC, that the costs of the Hydro One projects 

would be subject to approval in a future proceeding. 
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The Board will retain the current statement of issue 4.2 including the term "appropriate" 

and the reference to business cases. The Board will only make prudence 

determinations with respect to projects or costs that close to rate base in the test period. 

While the Board agrees that it would be appropriate to review other aspects of the 

capital budgets, the Board expects that this review will be more in the form of a status 

update. The Board does not intend to make any form of quantitative or qualitative 

finding with respect to projects and costs which close to rate base in the period after the 

test period. 

4.4 Do the costs associated with the nuclear projects, and proposed for recovery, 

meet the requirements set out in O. Reg. 53/05? If not, were the additional costs 

prudent? 

Submissions on this issue were the same as for issue 4.1. The Board will adopt the 

same approach for this issue as for issue 4.1. The wording of the issue will be: Do the 

costs associated with the nuclear projects, that are subject to section 6(2)4 and 6(2)4.1 

of O. Reg. 53/05 and proposed for recovery, meet the requirements of that section? 

4.5 Are the capital budgets and/or financial commitments for 2011 and 2012 for the 

nuclear business appropriate and supported by business cases? 

Submissions on this issue were the same as for issue 4.2. Likewise, the Board will 

retain the current statement of issue 4.5. 

The draft issues list attached to Procedural Order No.1 contained an issue 4.8 related 

to new nuclear expenditures and an issue 4.9 related to nuclear refurbishment 

expenditures. These issues were not included in the revised draft issues list attached to 

Procedural Order No.2. Pollution Probe seeks confirmation that former issues 4.8 and 

4.9 are subsumed in other capital project issues. 

The Board confirms that former issues 4.8 and 4.9 are subsumed in other capital project 

issues. 

5. PRODUCTION FORECASTS 

5.1 Is the proposed regulated hydroelectric production forecast appropriate? 

5.2 Is the estimate of surplus base load generation appropriate? 
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OPG submitted that issue 5.2 should not be included because it is subsumed in issue 

5.1. Surplus baseload generation is just one of the inputs used to determine the 

production forecast. 

CME made a submission on a group of subsumed issues, with issue 5.2 as one of that 

group. CME submitted that no harm ensues by leaving the item on the list, and that it 

could lead to more organized presentation of interrogatories and the associated 

responses. 

In reply submission, SEC stated that the issue was helpful, but agreed that it was part of 

issue 5.1. 

The Board agrees that issue 5.2 is subsumed in issue 5.1 and will therefore remove 

issue 5.2. 

5.3 Is the proposed nuclear production forecast appropriate? 

5.4 Are the estimates of fleet level uncertainty and forced loss rates for the individual 

nuclear plants reasonable? 

Submissions on issue 5.4 were similar to those for issue 5.2. The Board agrees that 

issue 5.4 is subsumed in issue 5.3 and will therefore remove issue 5.4. 

6. OPERATING COSTS 

6.1 Is the test period Operations, Maintenance and Administration budget for the 

regulated hydroelectric facilities appropriate? 

The PWU submitted that the issue should be restated as: Are OPG's proposed budgets 

for Operations, Maintenance and Administration in 2011 and 2012 for its regulated 

hydroelectric facilities appropriate, including consideration of service reliability and asset 

condition? 

The PWU stated that the appropriateness of the costs must be reviewed relative to 

service performance in addition to bill impacts. In its reply submission, SEC stated that 

the proposed amendments do not appear to add anything as consideration of service 

reliability and asset condition are normal parts of the analysis. 
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The PWU has noted only two of many factors that are considered in the assessment of 

an OM&A budget. The Board wil.1 therefore retain the current statement of issue 6.1 so 

that it is clear that all relevant factors should be considered. 

6.2 Are the benchmarking results and targets flowing from those results for OPG's 

regulated hydroelectric facilities reasonable? 

OPG submitted that the issue should be restated as: Are the benchmarking results for 

OPG's regulated hydroelectric facilities reasonable? OPG stated that the setting of 

business targets is the responsibility of OPG's management and not the Board. 

Further, the setting of business targets is based on many factors including 

benchmarking, and for these reasons, OPG's proposed issue has removed the 

reference to targets. 

AMPCO proposed the following additional issue: Is OPG's benchmarking methodology 

appropriate? AMPCO stated that it would be necessary for the Board to understand the 

analysis and the judgments which underpin the analysis such as the criteria for the 

selection of cohorts. In AMPCO's reply submission, it noted its disagreement with 

OPG's proposed issue, and confirmed its position that a full review of benchmark 

methodology is an essential part of the hearing. 

CCC stated its expectation that the scope of the issue is to what extent the 

benchmarking results should be used in determining OPG's overall revenue 

requirement. CCC was not clear what was meant by the wording, "flowing from those 

results." 

In response to the submissions of AMPCO and CCC, OPG replied that payment 

amounts are based on forecast cost and production, and that benchmarking assists with 

assessment of reasonableness of the forecasts. 

In reply submission, SEC noted that if the Board is only looking at the benchmarking, 

and not what OPG is doing about it, it may be just wasting its time. SEC agreed that the 

setting of business targets is the responsibility of OPG management. However, SEC 

stated that the review of the targets for reasonableness and prudence is the Board's 

responsibility and a necessary issue in the proceeding. 
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The Board considers the review of benchmarking an important aspect of the OPG 

proceeding. It is appropriate to review methodology, results and targets. The final 

version of issue 6.2 is: Is the benchmarking methodology reasonable? Are the 

benchmarking results and targets flowing from those results for OPG's hydroelectric 

facilities reasonable? 

6.3 Is the test period Operations, Maintenance and Administration budget for the 

nuclear facilities appropriate? 

The PWU made the same submission on this issue as for issue 6.1. For the same 

reasons, the Board will retain the current statement of issue 6.3. 

In its submission, SEC proposed two additional OM&A issues related to Pickering: 

To what extent, if any, should the OM&A included in rates for the Pickering units be 

based on benchmark costs as opposed to forecast costs? If any benchmark costs are to 

be used, what benchmarking information is available and appropriate for application to 

revenue requirement in the Test Period?" 

Does the Applicant have a viable plan to produce electricity from Pickering A and 

Pickering B at an overall reasonable cost over their remaining lives? 

In its reply position, OPG stated that SEC is trying to re-litigate its proposals on 

benchmarking and Pickering A viability from the last proceeding. OPG stated that the 

Board rejected these requests in the last proceeding and that SEC's proposed additions 

to the issues list should be rejected. 

The Board will not add the two issues proposed by SEC. The Board finds that these 

matters are within the scope of the current proceeding, but the specific issues are 

subsumed in issues 6.3 and 6.4. 

6.4 Are the benchmarking results and targets flowing from those results for OPG's 

nuclear facilities reasonable? 

Submissions on this issue were the same as for issue 6.2. For the same reasons, the 

final version of issue 6.4 will be: Is the benchmarking methodology reasonable? Are the 
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benchmarking results and targets flowing from those results for OPG's nuclear facilities 

reasonable? 

6.5 Has OPG responded appropriately to the observations and recommendations in 

the benchmarking report? 

OPG submitted that the issue should be restated as: Has OPG responded appropriately 

to the recommendations in the benchmarking report? OPG stated that the focus should 

be on the recommendations, not the observations themselves. 

CME replied that OPG's revision is unnecessary. In reply submission SEC stated that 

the suggestion that observations simply cannot be considered by the Board at all is not 

a reasonable one. 

The Board notes that the Phase 1 benchmarking report provided only observations 

comparing OPG to comparators. Hence, removal of "observations" might imply that that 

the results of the Phase 1 report were out of scope. Accordingly, the Board will retain 

the current phrasing of issue 6.5. 

6.9 Are the "Centralized Support and Administrative Costs" (which include Corporate 

Support and Administrative Service Groups, Centrally Held Costs and 

Hydroelectric Common Services) and the allocation of the same to the regulated 

hydroelectric business and nuclear business appropriate? 

OPG submitted that the issue should be restated as: Are the "Centralized Support and 

Administrative Costs" (which include Corporate Support and Administrative Service 

Groups, Centrally Held Costs and Hydroelectric Common Services) allocated to the 

regulated hydroelectric business and nuclear business appropriate? OPG stated that 

this wording tracks the wording used in the last payments case and the issue has not, in 

substance changed. 

SEC submitted that two new issues related to corporate costs should be added to the 

list: Is the Applicant's response to the Board's direction in the First Payment Amounts 

Decision, to file an independent review of its corporate cost allocations, appropriate? Is 

it appropriate to make any changes to the corporate cost allocations proposed by the 

Applicant in light of the Applicant's response to the direction? 



Ontario Energy Board 
- 16 -

In the previous case, intervenors requested a variance account for Regulatory Affairs 

costs because they were expected to be lower in the period following. The request was 

denied. SEG believes that an issue should be added to deal with the combined result of 

a lack of a variance account and the Extension Decision (EB-2009-0174), and whether 

it should affect any amounts ordered in this proceeding. 

GGG submitted that it assumed that the issue includes assessment of the level of costs 

and methodology to allocate the costs. In its reply, GME stated that OPG's rewording is 

unnecessary, but non substantive. VEGG replied to the submissions for OPG and 

GME. VEGG stated that OPG's proposed change narrows the issue and would make 

costs out of scope and only relate to allocation methodology. GME subsequently filed 

correspondence that supported VEGG's position. SEG's reply submission was similar 

to VEGG's. 

OPG replied that SEG's proposed issue relating to the review of corporate cost 

allocation is unnecessarily complex. OPG stated that its proposed wording is consistent 

with GGG's submission that the issue should include an assessment of both the level of 

costs and the methodology to allocate them. 

With respect to SEG's proposed issue related to Regulatory Affairs costs, OPG stated 

the test period costs can be reviewed under issue 6.9. OPG noted that the Board 

declined to establish a variance account for Regulatory Affairs costs in EB-2007 -0905 

and that the Board rejected SEG's request to examine OPG's 2010 costs in the 

Accounting Order for 2010 (EB-2009-0174). 

The Board finds that the current phrasing of the issue adequately encompasses both 

the quantum of corporate costs and the allocation of the corporate costs. 

7. OTHER REVENUES 

7.1 Are the proposed test period regulated hydroelectric business revenues from 

ancillary services, segregated mode of operation and water transactions 

appropriate? 

7.2 Are the proposed test period nuclear business non-energy revenues appropriate? 
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SEC submitted that the Board should confirm that a review of the appropriateness of 

continuing to use a three year average for SMO and WT revenues and that a review of 

the actuals, including 2010, relative to the imposed forecast, are included in issue 7.1. 

SEC also noted that in the first decision, the Board refused to include Congestion 

Management payments as a revenue offset. SEC would like to explore the ROE in a 

past year, with and without the Congestion Management payments and the constrained 

on or off situations that caused them. SEC wants to explore what costs, if any, of being 

constrained are included in the forecast revenue requirement, and, if they are, whether 

the payments should also be included, or whether the costs should be taken out of 

revenue requirement, in either case to achieve symmetry. If this is included in issue 

7.2, SEC is not concerned. If it is not, SEC would like to add an issue dealing with the 

appropriateness of congestion management payments being a revenue offset. 

OPG replied that SEC seeks to re-litigate the Board's rejection of its position in the last 

proceeding. CMSC are not incremental revenue, but compensation for lost revenue 

and unforecast costs of operational changes imposed by the IESQ. SEC points to no 

new circumstances that warrant review of CMSC. 

The Board agrees with SEC that an examination of the costs and revenues associated 

with Congestion Management payments is within the scope of issue 7.2, as is any other 

potential revenue offset. Although the Board did not include Congestion Management 

payments as a revenue offset in the last proceeding, it is open to parties to re-visit this 

issue if there is a reasonable expectation of additional relevant evidence which should 

be considered. 

8. NUCLEAR WASTE MANAGEMENT AND DECOMMISSIONING LIABILITIES 

8.1 Is the revenue requirement methodology for recovering nuclear liabilities in relation 

to nuclear waste management and decommissioning costs appropriate? If not, 

what alternative methodology should be considered? 

QPG submitted that the issue should be restated as: Has QPG appropriately applied the 

revenue requirement methodology for recovering nuclear liabilities in relation to nuclear 

waste management and decommissioning costs approved by the OEB in EB-2007-

0905? 
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OPG stated that in developing and approving its own revenue requirement treatment for 

the nuclear liabilities associated with Pickering and Darlington in EB-2007 -0905, the 

Board rejected requests that the approved methodology be labeled interim. OPG has 

based its requested payment amounts on the methodology established by the Board. 

The last decision noted that if other regulatory bodies issue decisions addressing asset 

retirement obligations CARO") prior to the next payment amounts proceeding, then 

OPG and other parties would have an opportunity to revisit the issue, but no such 

external events have occurred to warrant revisiting this issue. OPG states that there is 

no reason to re-open this issue in this proceeding. 

AMPCO, SEC and CME supported retaining the issue as originally worded. AMPCO 

noted that, "The Issues List should allow an opening because the passage of time has 

appeared to allow for the development of other relevant precedents." In its reply, 

AMPCO submitted that the original wording should be retained. CME stated that, 

"Parties are always at liberty to explore the same issue in consecutive proceedings." 

SEC submitted that methodology is a live issue and cited IFRS and the consideration of 

ARO by FERC in support of its position. SEC proposed adding the following to issue 

8.1: Have any regulatory or other bodies issued position or policy papers, or made 

decisions, with respect to Asset Retirement Obligations that the Board should consider 

in determining whether to retain the existing methodology or adopt a new or modified 

methodology? 

In reply submission, OPG noted that SEC and CME recognized that the issue of 

methodology would be revisited if other regulatory bodies issued decisions relating to 

ARO. OPG stated that CME has not indicated if it is aware of such decisions or had 

searched for them. In relation to SEC's submission, OPG stated that IFRS has no 

bearing on the issue as the application has been filed on a CGAAP basis. SEC stated 

that ARO has been considered at FERC, but OPG is not aware of new ARO 

developments at FERC. AMPCO stated that "the passage of time has appeared to 

allow for the development of other relevant precedents" but didn't provide any. 

SEC suggested that there should be a new issue related to the Ontario Nuclear Funds 

Agreement ("ONFA") Reference Plan. SEC noted that ONFA requires a new Reference 

Plan no later than December 2011. In SEC's view the possibility of a change to the plan 

should be included in the nuclear liabilities issues. Energy Probe made a similar 

submission. 
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OPG replied that it continues to operate under the existing reference plan. The new 

plan will not be in place for a year and an issue should not be added to the list. 

The Board does not agree with OPG's position that this matter is closed from the outset. 

The decision from the previous case stated: 

Before the hearing on OPG's next payment amounts application is completed, the 
National Energy Board, Provincial regulatory bodies, FERC, or other bodies may 
issue position or policy papers or release decisions dealing with AROs. If such 
external developments occur, OPG, intervenors, and Board staff will have the 
opportunity in that hearing to submit evidence and argue for a different approach to 
AROs. 

It is open to parties to explore whether there have been any developments in this area 

and any party may file evidence on AROs in this proceeding. The Board finds that 

SEC's proposed phrasing of the issue is appropriately focused on new and modified 

methodologies and precludes methodologies reviewed in the last proceeding. 

Accordingly, the final issue 8.1 is: Have any regulatory or other bodies issued position 

or policy papers, or made decisions, with respect to Asset Retirement Obligations that 

the Board should consider in determining whether to retain the existing methodology or 

adopt a new or modified methodology? 

The Board finds that queries on the ONFA Reference Plan do not require a separate 

issue and may be asked under issue 8.2. 

8.2 Is the revenue requirement amount for nuclear liabilities related to nuclear waste 

management and decommissioning costs appropriately determined? 

Energy Probe's submission under issue 8.2 is noted in issue 8.1 above. 

SEC submitted that there is a 2.23 million bundle threshold for used fuel management 

liability, which at one time was forecast to be reached in 2011. Unless the effect of this 

is already in Issue 8.1 or 8.2, SEC believes that an issue should be added dealing with 

the potential impact of this, as follows: Has the liability threshold for the Applicant on 

used fuel bundles, 2.23 million bundles, been reached or will it be reached in the test 

period? If so, what are the implications on the liability for, and revenue requirement of, 

nuclear waste management? OPG replied that the submission from SEC is in the form 

of an interrogatory and should not be included in the issues list. 
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The Board finds that SEC's proposed issue is subsumed in issue 8.2 

9. DESIGN OF PAYMENT AMOUNTS 

9.1 Is the design of regulated hydroelectric and nuclear payment amounts 

appropriate? 

OPG submitted that the issue should not be included on the list because the matter was 

decided in the last proceeding. CCC supports the inclusion of issue 9.1. While CCC is 

not proposing a different design at this time, it would like to leave open the possibility. 

CME submitted that no harm ensues by leaving issue 9.1 on the list. In reply 

submission, SEC stated that the structure of payment amounts does not only come into 

play because OPG wants it considered. It also arises as a matter of law because of the 

Board's statutory mandate to se these rates. 

The Board agrees with the submissions of CCC, CME and SEC and finds that it is 

appropriate to have a general payment amount design issue. 

9.2 Is the hydroelectric incentive mechanism appropriate? 

OPG submitted that the issue should be restated as: Has the hydroelectric incentive 

mechanism encouraged appropriate operating decisions? If not, how should the 

incentive mechanism be modified? OPG stated that in the last proceeding the Board 

instructed OPG to report back on the impact of the incentive structure on OPG's 

operating decisions. OPG's position is that the focus of the Board's inquiry in this 

proceeding should be on the operation of the approved hydroelectric mechanism. Only 

if that mechanism is found to be deficient, should modifications be considered. 

SEC submitted that the issue should be restated as: Has the Applicant responded 

appropriately to the Board's direction in the First Payment Amounts Decision to file a 
review of the incentive mechanism? Has the incentive produced the results intended by 

the Board? What changes, if any, to the incentive mechanism are appropriate in light of 

the experience to date? SEC also submitted a new issue on mitigation: To what extent, 

if any, should the Applicant implement mitigation of any rate increases determined by 

this Board? If mitigation should be implemented, what is the appropriate mechanism 

that should be used? This second issue is addressed along with CME's issue related to 

Consumer Impacts and Affordability. 
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In reply submission, AMPCO stated that it preferred the broader wording rather than 

changes suggested by OPG. CME replied that OPG's proposed rewording was non­

substantive. VECC replied to the submissions of OPG and CME. OPG's rewording 

suggests that only if the incentive failed could the Board entertain changes. In VECC's 

view the appropriate issue is the appropriateness of the methodology, leaving open the 

issue of whether it is required at all. CME subsequently filed correspondence that 

supported VECC's position. 

OPG replied that SEC's proposed wording is cumbersome and that the Board should 

adopt the issue proposed by OPG in its initial submission. 

On this issue, SEC replied that there is no point in reviewing the incentive mechanism if 

the question of whether the mechanism is appropriate is off the table. The Board's 

intention was that the new mechanism would be subjected to scrutiny in this 

proceeding, and the Board should ensure that is the case. 

The Board finds that the issue as phrased is sufficiently broad to enable all the parties 

to query the topic of hydroelectric incentive mechanism. 

10. DEFERRAL AND VARIANCE ACCOUNTS 

10.1 Is the nature or type of costs recorded in the deferral and variance accounts 

appropriate? 

SEC submitted that it does not appear that the Review Decision (EB-2009-0038) was in 

a position to consider whether there would be an impact on the baseline calculated for 

the purposes of the Income and Other Taxes Variance Account. SEC seeks 

confirmation that interrogatories on this matter are included under issue 10.1. In reply, 

OPG submitted that this question is captured under issue 10.1 

The Board agrees that the matter is captured under issue 10.1. 

10.2 Is the proposed inclusion of costs related to Pickering B continued operations in 

the Capacity Refurbishment Variance Account appropriate? 

OPG submitted that issue 10.2 should not be included on the list because it is a sub­

issue of issue 10.1. CME submitted that no harm ensues by leaving this issue on the 
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list. In reply submission, SEC noted that, while this issue is probably included in issue 

10.1, SEC believes it is useful to keep it as a separate issue. 

The Board finds that issue 10.2 is subsumed in issue 10.1 and it will be removed from 

the final Issues List. 

10.3 Are the balances for recovery in each of the deferral and variance accounts 

appropriate? 

10.4 Is the disposition methodology appropriate? 

10.5 Is the proposed continuation of deferral and variance accounts appropriate? 

SEC submitted that it is not obvious that changes to the terms of existing deferral and 

variance accounts are included in issue 10.5. SEC proposed adding the following to the 

end of issue 10.5: What changes, if any, should be made to the terms of any deferral or 

variance accounts that are continued? OPG replied that the addition is unnecessary as 

"it is beyond dispute that the Board in approving accounts, whether new or continued, 

may change their terms prospectively." 

The Board finds that SEC's proposed issued is subsumed in issue 10.5. 

SEC made a number of proposals for additional issues. The Board finds that all of 

SEC's proposed issues, with the exception of the ones noted below, are subsumed 

under issues 10.3 and 10.4. 

In its submission, SEC proposed two new issues on the impact of the Extension 

Decision: (1) In its letter of August 18, 2009 in relation to EB-2009-0174, the Board 

said, in denying earnings sharing for 2010, "CME may wish to raise at the next 

payments proceeding the issue of OPG's 2010 results, and whether those results 

should be considered in the disposition of the deferral and variance accounts". SEC 

noted that it is unable to determine if any of the issues on the draft list include this. If it 

is not included, SEC believes that a specific issue should be added which has sufficient 

scope to consider forecast earnings by OPG on the prescribed facilities in 2010. 

(2) SEC also proposed a new issue on reviewing the necessity to capture 2010 

variances relating to SMO or WTs. In the First Payment Amounts Decision, the Board 

decided, at page 49, not to order a variance account for revenues relating to SMO or 

water transactions. In light of the Extension Decision, SEC is concerned with whether 
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something is needed to capture 2010 variances, and whether going forward a new 

variance account should be added for this purpose given the potential for additional 

extensions. 

In reply submission, OPG stated that SEC made a specific request to review 2010 

earnings in the EB-2009-0174. OPG stated that the Board rejected the request. OPG 

stated that the two issues requested by SEC above, are requests to review 2010 

earnings "under the guise of a variance account review." OPG stated that the draft 

issues list fully covers appropriate review of deferral and variance accounts, and that a 

general review of 2010 earnings "is precluded by the prohibition against retroactive 

ratemaking." 

With respect to the first issue proposed by SEC, the Board finds that an additional issue 

is not required. Parties can pursue the line of enquiry contemplated by the Board in its 

letter of August 18, 2009 under the existing issues. With respect to the second 

proposal, the need for new accounts to capture variances in the period beyond the 

current test period may be reviewed under issue 10.7 and that review may include an 

examination of circumstances in 2010. However, the Board will not be reviewing 2010 

with a view to retroactively imposing variance accounts where none were originally 

ordered. 

11. REPORTING AND RECORD KEEPING REQUIREMENTS 

11.1 What reporting and record keeping requirements should be established for OPG? 

OPG submitted that issue 11.1 should not be included on the list because a proceeding 

on OPG's application for payment amounts is not the appropriate forum for 

establishment of RRRs. OPG stated that evidentiary requirements for RRR were not 

included in the Filing Guidelines. Including RRR issue may lead to delays and 

inefficiencies as OPG may require an opportunity to prepare and file evidence. OPG 

suggested that a separate proceeding, as was done with the gas and electric 

distributors, should be initiated if the Board decides to consider RRRs for OPG. 

CME submitted that no harm ensues by leaving this issue on the list. AMPCO replied 

that it disagreed with OPG. AMPCO suggested that the issue might best be dealt with 

by written submission, but should remain part of the proceeding. In its reply, SEC noted 

that OPG argues for a separate, presumably generic, proceeding for RRR. As OPG is 
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the only generator whose payment amounts are regulated, it appears to SEC that a 

separate proceeding is not necessary as it would have no generic aspect to it. 

The Board agrees with the parties that a consideration of future reporting requirements 

is appropriately conducted in the current proceeding, and the issue will remain. The 

Board does not expect to receive evidence in addition to what is contained in OPG's 

application. It is the Board's expectation that there will be interrogatories and argument 

on the matter. 

12. METHODOLOGIES FOR SETTING PAYMENT AMOUNTS 

12.1 What incentive regulation formulations and options should be considered? 

12.2 When would it be appropriate for the Board to establish incentive regulation, or 

other form of alternative rate regulation, for setting payment amounts? 

12.3 What issues will require further examination to establish appropriate base payment 

amounts as the starting point for an incentive regulation or other form of alternative 

rate regulation plan? 

12.4 What processes should be adopted to establish the framework for incentive 

regulation, or other form of alternative rate regulation, that would be applied in a 

future test period? 

OPG submitted that none of the issues in section 12 should be included. OPG 

submitted that the Board should convene a separate proceeding to determine an 

appropriate alternative regulatory mechanism ("ARM") for OPG, the information 

necessary to implement the approved mechanism and the appropriate starting point for 

the payment amounts based on the specific ARM selected. The ARM proceeding could 

commence soon after the issuance of the OEB's final order. 

OPG stated that it is premature, inconsistent, inefficient and unfair to include the issue 

of IRM in this proceeding. IRM was not raised in the notice for the filing guidelines 

consultation, nor was it present in the staff Scoping Paper and was never discussed in 

the consultation itself. In its submission, OPG provided a list of parties who participated 

in the 2006 payment amount methodology consultation, but who are not parties in the 

current proceeding. 

OPG has not filed evidence on this issue. Including this issue would cause serious 

delays, requiring OPG and perhaps other parties, to develop and file evidence. This 
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may take several months. OPG stated that the IRM methodology should be established 

in the context of the business environment that OPG's prescribed facilities will face over 

the next five years. This context is not considered in the current application, which 

extends only to the end of 2012. 

The PWU strongly recommended the removal of issue 12. Given the ambitious 

schedule of this proceeding, the efforts required in properly considering these issues 

would not be doable within this proceeding. The Board should initiate a separate 

consultation process. 

CCC submitted that the consideration on IRM formulation and options should not be 

considered in this proceeding. However, CCC sees values in maintaining issue 12.4 on 

the list so parties can make submissions at the time of final argument regarding the 

nature and time frame for a separate process. 

AMPCO submitted that this issue is best dealt with by way of written submissions and 

argument. If fully considered in this proceeding, this issue might divert the focus from 

other elements of the proceeding. 

SEC submitted that this issue should remain on the list. While the Board may 

determine that the appropriate result is some form of consultation process and Board 

policy paper, the issue should still remain on the issues list for the Board to consider all 

of its options. SEC noted that at the very least, "the Board will have to consider in 

setting payment amounts for the test period whether those payment amounts will form 

the basis for IRM, or whether, as has already happened once, the Applicant may simply 

fail to seek new payment amounts for some period of time after the current test period." 

CME suggested a more general issue: What process for determining how and when 

OPG should be transitioned to Incentive Regulation is appropriate? CME suggested 

that parties would be free to pose interrogatories of OPG. CME suggested that this 

matter could be considered at the Settlement Conference. 

OPG replied that SEC's proposal reverses the logical order for developing an ARM and 

stated that SEC offered no persuasive reason why these issues should be considered in 

this proceeding rather than an ARM proceeding. OPG stated that CME suggested a 

reworded issue so that CME can pose interrogatories on matters on which OPG has not 
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submitted evidence or developed a position. OPG's position is that a separate ARM 

proceeding is more effective. 

In reply, SEC stated that the Board should focus on "is now the time". SEC agreed that 

it is unlikely that this proceeding will result in an IRM system for OPG payment amounts. 

However SEC suggested placing preconditions on future extensions of this decision -

again referring to the last 2008-2009 cost of service which extended to 2010. SEC 

believes the issues should be retained but with the understanding that the Board may 

make a more narrowly focused decision. 

The Board has decided to narrow the scope of the IRM related issues. The Board 

accepts that an IRM framework for OPG will not result from this hearing, and does not 

wish to trigger the filing of extensive expert evidence, or otherwise see disproportionate 

amounts of hearing time spent on this issue. 

The Board is interested, however, in considering what next steps might be appropriate 

with respect to OPG and IRM. The Board indicated an interest in this issue in the first 

OPG payments case, and is interested in exploring the issue further in the current case. 

In that light, draft issues 12.2 and 12.4 will form part of the final issues list. The Board 

expects that these issues can reasonably be accommodated within the current 

proceeding. 

Consumer Impacts and Affordability 

In its submission, CME proposed a new issue and sub-issues related to consumer 

impacts and affordability. CME noted that OPG has provided pre-filed evidence on 

consumer impact. The proposed issues are: 

1. Are the consumer impacts of OPG's plans appropriate? 

2. What measures for evaluating consumer impacts and affordability are 

appropriate? 

3. What measures to reduce consumer impacts and to enhance affordability are 

appropriate? 

CME plans to lead evidence on this issue in the Hydro One Transmission proceeding 

(EB-2010-0002) and is considering the same for this proceeding, pending OPG's 

responses to interrogatories. 
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OPG replied to SEC's proposed issue on mitigation (under issue 9.2) and CME's 

proposed issues. OPG opposes the inclusion of mitigation and consumer impacts 

issues. OPG states that consideration of impacts occurs after payment amounts are 

set, then the necessity for mitigation is considered. The consumer bill impact for the 

current application is 1.7% and well below the Board threshold for mitigation. With 

respect to the second CME issue, OPG stated that it is impossible to determine what is 

meant by affordability and how this would be measured in aggregate. 

The Board finds that CME's proposed issues will be subsumed within a single issue that 

will be added to the General category. The issue will be: Is the overall increase in 2011 

and 2012 revenue requirement reasonable given the overall bill impact on consumers? 

Procedural Matters 

The schedule for filing interrogatories and responses to interrogatories as set out in 

Procedural Order No.1 is unchanged. Parties should make every attempt to frame 

interrogatories on the confidential material such that the interrogatories can be filed on 

the public record. All interrogatories should refer to an issue on the issues list and to 

the evidence. In filing the interrogatory responses, OPG shall organize the filing of the 

responses by issue and within each issue by party. 

Requests for Intervenor and Observer Status 

The Association of Power Producers of Ontario ("APPrO") is a registered observer in 

this proceeding. On July 5,2010, APPrO informed the Board that it has reconsidered 

its involvement in the proceeding and that it wished to change its status from observer 

to intervenor. APPrO stated that it accepts the record to date and that it does not intend 

to seek an award of costs. 

The Society of Energy Professionals (the "Society") filed a Notice of Motion and Letter 

of Intervention on July 14, 2010. The Society stated that it was filing its intervention 

request late because OPG did not serve the notice of application on the Society, as 

directed by the letter of direction. The Society stated that it does not anticipate filing for 

cost awards. On July 16, 2010, OPG filed correspondence stating that, for the record, 

the SOCiety had been served the notice of application as required by the letter of 

direction. OPG also confirmed that it does not oppose the Society being granted 

intervenor status. 
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APPrO and the Society are granted intervention status subject to any parties' objection 

to the late intervention request. The Board will not, however, allow these parties to 

make submissions relating to any determinations it has already made. The Board finds 

that the Society is not eligible for cost awards. 

On July 19, 2010, the Board received a late request from the Ministry of Energy and 

Infrastructure for observer status in this proceeding. The request is granted. 

An updated list of parties to this proceeding is attached. The Board notes that there are 

currently two observers for this proceeding, the Ministry of Energy and Infrastructure 

and the Independent Electricity System Operator. 

The Board considers it necessary to make provision for the following matters related to 

this proceeding. The Board may issue further procedural orders from time to time. 

THE BOARD ORDERS THAT: 

1. The final Issues List (attached as Appendix "AJJ) is approved for this proceeding. 

All filings to the Board must quote file number EB-201 0-0008, be made through the 

Board's web portal at www.errr.oeb.gov.on.ca. and consist of two paper copies and one 

electronic copy in searchable / unrestricted PDF format. Filings must clearly state the 

sender's name, postal address and telephone number, fax number and e-mail address. 

Parties shall use the document naming conventions and document submission 

standards outlined in the RESS Document Guideline found at www.oeb.gov.on.ca. If 

the web portal is not available, parties may email their documents to the address below. 

Those who db not have internet access are required to submit all filings on a CD in PDF 

format, along with two paper copies. Those who do not have computer access are 

required to file 7 paper copies. 

All communications should be directed to the attention of the Board Secretary at the 

address below, and be received no later than 4:45 p.m. on the required date. 



ADDRESS 

Ontario Energy Board 

P.O. Box 2319 

2300 Yonge Street, 27th Floor 

Toronto ON M4P 1 E4 

Attention: Board Secretary 

E-mail: Boardsec@oeb.gov.on.ca 

Tel: 1-888-632-6273 (toll free) 

Fax: 416-440-7656 

ISSUED at Toronto, July 21, 2010 

ONTARIO ENERGY BOARD 

Original signed by 

Kirsten Walli 

Board Secretary 
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Form of Declaration and Undertaking 

 

EB-2013-0321 

IN THE MATTER OF the Ontario Energy Board Act, 1998; 

AND IN THE MATTER OF an Application by Ontario Power  
Generation Inc. for an order or orders approving payment  
amounts for prescribed generating facilities commencing  
January 1, 2014. 

 

DECLARATION AND UNDERTAKING 

 

I, ______________________, am counsel of record or a consultant for 
_______________________________________________. 

 

DECLARATION 
 

I declare that: 
 

1. I have read the Rules of Practice and Procedure of the Ontario Energy Board (the 
“Board”) and all Orders of the Board that relate to this proceeding.   

 

2. I am not a director or employee of a party to this proceeding for which I act or of any 
other person known by me to be a party in this proceeding.  
 

3. I understand that this Declaration and Undertaking applies to all information that I 
receive in this proceeding and that has been designated by the Board as confidential 
and to all documents that contain or refer to that confidential information (“Confidential 
Information”).  
 

4. I understand that execution of this Declaration and Undertaking is a condition of an 
Order of the Board, that the Board may apply to the Superior Court of Justice to enforce 
it.  

 
UNDERTAKING 

 
I undertake that: 



 
1. I will use Confidential Information exclusively for duties per formed in respect of this 

proceeding.  
 

2. I will not divulge Confidential Information except to a person granted access to such 
Confidential Information or to the Board.  
 

3. I will not reproduce, in any manner, Confidential Information without the prior written 
approval of the Board. For this purpose, reproducing Confidential Information includes 
scanning paper copies of confidential Information, copying the Confidential Information 
onto a diskette or other machine-readable media and saving the Confidential Information 
onto a computer system.  
 

4. I will protect Confidential Information from unauthorized access.  
 

5. With respect to Confidential Information other than in electronic media, I will, promptly 
following the end of this proceeding or within 10 days after the end of my participation in 
this proceeding:  
 

(a) return to the Board Secretary, under the direction of the Board Secretary, all 
documents and materials in all media containing Confidential Information, including 
notes, charts, memoranda, transcripts and submissions based on such Confidential 
Information; or  
 

(b) destroy such documents and materials and file with the Board Secretary a 
certification of destruction in the form prescribed by the Board pertaining to the 
destroyed documents and materials.  

 
6. With respect to Confidential Information in electronic media, I will:  

 
(a) promptly following the end of this proceeding or within 10 days after the end of my 

participation in this proceeding, expunge all documents and materials containing 
Confidential Information, including notes, charts, memoranda, transcripts and 
submissions based on such Confidential Information, from all electronic apparatus 
and data storage media under my direction or control and file with the Board 
Secretary a certificate of destruction in the form prescribed by the Board pertaining to 
the expunged documents and materials; and  

 

(b) continue to abide by the terms of this Declaration and Undertaking in relation to any 
such documents and materials to the extent that they subsist in any electronic 
apparatus and data storage media under my direction or control and cannot 
reasonably be expunged in a manner that ensures that they cannot be retrieved.  

 

7. For the purposes of paragraphs 5 and 6, the end of this proceeding is the date on which 
the period for filing a review or appeal of the Board’s final order in this proceeding 
expires or, if a review or appeal is filed, upon issuance of a final decision on the review 
or appeal from which no further review or appeal can or has been taken.  

 



8. I will inform the Board Secretary immediately of any changes in the facts referred to in 
this Declaration and Undertaking.  

 
 

Dated at ____________________________ this ________ day of _________________, _____. 

Signature: 
Name: 
Company/Firm: 
Address: 
Telephone: 
Fax: 
E-mail: 
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