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OVERVIEW OF NUCLEAR FACILITIES 1 


 2 


1.0 PURPOSE 3 


This evidence describes OPG’s nuclear facilities and sets out an overview of OPG’s nuclear 4 


mandate, objectives, organization, and governance framework. 5 


 6 


The evidence is substantially the same as Ex. A1-4-3 submitted in OPG’s last payment 7 


amounts application (EB-2016-0152) with the exception of an update to Section 3.0, Nuclear 8 


Organization.  9 


 10 


2.0 OPG’S NUCLEAR GENERATING FACILITIES 11 


OPG’s nuclear generating facilities consist of the Pickering Nuclear Generating Station 12 


(“Pickering”) and the Darlington Nuclear Generating Station (“Darlington”) (collectively, the 13 


“nuclear generating stations”).  14 


 15 


All of OPG’s nuclear generating stations are based on CANDU technology, a pressurized-16 


heavy-water reactor using natural-uranium technology developed in Canada. CANDU 17 


reactors are unique in their use of natural uranium, deuterium oxide (heavy water) as a 18 


moderator/coolant, on-line refueling capability and two shut down safety systems. These 19 


plants serve as base load resources as they have been designed to operate at full power. 20 


Chart 1 below provides basic information about the nuclear generating stations. 21 


22 
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 1 
Chart 1 2 


Nuclear Generating Stations Basic Information 3 


 Pickering Darlington 


 Units 1 and 41 Units 5-8 Units 1-4 


In-service dates 1971 - 1973 1983 - 1986 1989 - 1992 


Net in-service capacity 1,030 MW 2,064 MW 3,512 MW 


Number of units in-service and 
size in MW’s 


2 x 540 4 x 540 4 x 934 


1 Pickering Units 2 and 3 were laid up in 1997 and have been placed into a safe store condition for eventual 4 


dismantling. 5 


 6 


While OPG’s ten nuclear units are based on CANDU principles, they reflect three 7 


generations of design philosophy and technology with Pickering Units 1 and 4, Pickering 5 to 8 


8, and Darlington built in the 1960s, 1970s, and 1980s respectively. This results in significant 9 


variations among the three nuclear stations, including technology, system components and 10 


overall design. 11 


 12 


Planning is underway to optimize the safe shutdown sequence of Pickering, with Units 1 and 13 


4 operating to 2024 and Units 5-8 to the end of 2025 subject to Canadian Nuclear Safety 14 


Commission (“CNSC”) regulatory approval (referred to as Pickering Optimized Shutdown).  15 


Further details regarding Pickering Optimized Shutdown are provided in Ex. F2-2-3.  16 


 17 


Darlington continues to undergo refurbishment of all four units over the period to 2026, with 18 


the first unit to be refurbished, Unit 2, successfully returned to service in June 2020, as 19 


discussed in Ex. D2-2-1 and Ex. F2-7-1. 20 


 21 


A summary of the legislative and regulatory framework applicable to OPG’s regulated 22 


facilities is provided at Ex. A1-6-1. 23 


24 
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3.0 NUCLEAR ORGANIZATION 1 


In the second half of 2020, OPG implementated a realignment of the organizational structure 2 


that combined nuclear and renewable generation business units and centralized operations 3 


support groups under the leadership of a single Enterprise Operations organization. OPG 4 


also integrated major project planning, execution and support responsibilities across the 5 


company under a single Enterprise Projects organization, and amalgamated business 6 


development and other strategic activities under an Enterprise Strategy organization. 7 


 8 


As it relates to the nuclear operations, the Enterprise Operations, Enterprise Projects and 9 


Enterprise Strategy is comprised of the following main groups described below, consistent 10 


with OPG’s organizational chart shown in Ex. A1-5-1.   11 


 12 


Enterprise Operations – led by the Chief Operations Officer and Chief Nuclear Officer and, 13 


relative to nuclear operations, comprised of: 14 


 Darlington and Pickering Stations – led by the Senior Vice President, Pickering and 15 


Senior Vice President, Darlington and focused on the operation, maintenance, and 16 


performance of Pickering and Darlington. 17 


 Entreprise Engineering – led by the Chief Enterprise Engineer and Chief Nuclear 18 


Engineer and focused on plant safety and reliability by provision of various engineering 19 


services (e.g., design engineering, component engineering, station engineering), as well 20 


as providing inspection and maintenance services to Darlington and Pickering facilities. 21 


 Security and Training – while reporting to SVP Darlington, provides two main functions 22 


across the Nuclear fleet consisting of security services for nuclear sites and facilities  as 23 


well as nuclear training of personnel to safely operate, maintain and improve 24 


performance of the Pickering and Darlington nuclear stations.  25 


 Integrated Fleet Management – led by the Vice President, Integrated Fleet 26 


Management and, relative to nuclear operations, comprised of:  27 


 Generation Strategy and Innovation – drives improvement by developing, 28 


implementing and monitoring fleet-wide programs and procedures for the nuclear 29 


stations in operations, maintenance, performance improvement and human 30 


performance;  also responsible for asset Management and generation planning.  31 
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 Nuclear Oversight – responsible for managing an independent assessment program 1 


that performs a comprehensive evaluation of all activities affecting OPG nuclear 2 


facilities for consistency with applicable laws, regulations, regulatory commitments, 3 


licences, and other requirements.  4 


 Nuclear Regulatory Affairs and Stakeholder Relations – accountable for obtaining 5 


required CNSC approvals in a timely manner, ensuring compliance with licences, 6 


regulatory requirements and commitments, managing regulatory matters and 7 


maintaining working relations with the CNSC. 8 


 9 


Enterprise Strategy – led by the Chief Strategy Officer and, relative to nuclear operations, 10 


comprised of:1 11 


 Nuclear Waste Management – responsible for the ongoing long-term management of 12 


nuclear waste materials produced by OPG’s operations, including low and intermediate 13 


level irradiated waste and used fuel, and is predominately funded from the nuclear 14 


liabilities. Further details on nuclear waste management including the funding of nuclear 15 


liabilities are provided in Ex. C2-1-1. 16 


 Commercial Services – responsible for managing existing non-energy businesses (e.g., 17 


isotope sales) described at Ex. G2-1-1. 18 


 New Nuclear Development – responsible for managing the planning and development 19 


of new nuclear at Darlington including small modular reactors as described at Ex. F2-8-1. 20 


 Decommissioning Strategy – responsible for evaluating developing strategies for 21 


Pickering decommissioning.  22 


23 


                                                 
1 Enterprise Strategy also includes the Corporate Business Development & Strategy group, which is presented 
and attributed to the nuclear business as a corporate support group under the cost allocation methodology at Ex. 
F3-1-1, consistent with the nature of the function and its presentation in EB-2016-0152. 
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Enterprise Projects – led by the Chief Projects Officer and, relative to nuclear operations, 1 


comprised of:2 2 


 Nuclear Projects – responsible for the planning, developing and execution of all nuclear 3 


projects (other than the Darlington Refurbishment Program).  4 


 Entreprise Project Management Office – responsible for oversight of the processes, 5 


tools and project expertise necessary to deliver successful projects;  serves as a source 6 


for best practices, training programs and an organizational focus for improving project 7 


performance across all portfolios. 8 


 Commercial Management& Project Assurance – responsible for commercial 9 


relationships to support effective management of contracts during the post award, 10 


execution and close out phases, including Nuclear Extended Services Master Services 11 


Agreements and Engineering contracts.  12 


 13 


A more detailed description of the roles and responsibilities of the various operating groups 14 


in the nuclear business is provided in Attachment 1 to Ex. F2-2-1.  15 


 16 


4.0 NUCLEAR OBJECTIVES 17 


OPG’s nuclear operations have the following cornerstone major focus areas with the purpose 18 


of making the existing nuclear facilities more dependable, predictable, and cost effective: 19 


 Safety: The Safety cornerstone makes nuclear safety, employee safety and 20 


environmental safety (e.g., radiation) the overriding priorities. It requires that all laws and 21 


industry/regulatory expectations are met, activities are performed conservatively and 22 


responsibly, and that business decisions are made with the full knowledge of the risks 23 


and potential impacts. 24 


 Human Performance/Leadership: The Human Performance/Leadership cornerstone 25 


recognizes that minimizing individual fallibility and organizational programs/processes is 26 


the basis for operational excellence. 27 


                                                 
2 Enterprise Projects also includes the Nuclear Refurbishment organization responsible for the planning and 
execution of the Darlington Refurbishment Program. 
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 Reliability: The Reliability cornerstone requires that OPG operate, maintain and 1 


engineer the nuclear facilities such that equipment, performance, availability and output 2 


are optimized. 3 


 Value for Money: The Value for Money cornerstone delivers solutions that are the best 4 


combination of cost, quality and performance. 5 


 6 


These cornerstone major focus areas are the basis for the establishment of performance 7 


targets and key initiatives during the benchmarking and business planning process, as 8 


discussed in Ex. F2-1-1. 9 
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SUMMARY OF LEGISLATIVE FRAMEWORK 1 


 2 
1.0 PURPOSE 3 


The purpose of this evidence is to provide a summary of the extensive legislative and 4 


regulatory framework as well as other government requirements that govern OPG and apply 5 


to OPG’s prescribed facilities. The evidence also summarizes relevant best practices and 6 


guidelines to which OPG adheres, particularly in matters where regulations are under 7 


development. 8 


 9 


This evidence is substantially the same as that filed in EB-2016-0152, with the following 10 


exceptions: the discussion of amendments to Ontario Regulation 53/05 (“O. Reg. 53/05”) made 11 


subsequent to EB-2016-0152 in Section 3 (Attachment 1); the addition of the discussion of the 12 


Independent Electricity System Operator’s (“IESO”) electricity market renewal program in 13 


Section 5; changes to legislation regarding environmental assessments in Section 9.2; and 14 


introduction of legislation regarding public sector compensation in Sections 10.2 and 10.3. 15 


 16 


2.0 INTRODUCTION 17 


OPG is subject to provincial and federal legislation and regulations, including the decisions of 18 


administrative tribunals or other regulatory bodies whose powers are derived from such 19 


legislation or regulations (e.g., the Ontario Labour Relations Board, the IESO, and the 20 


Canadian Nuclear Safety Commission (“CNSC”), and to Canada’s international obligations 21 


under certain international treaties (e.g., regarding international boundary waters and nuclear 22 


safeguards). Compliance with the legislative framework can drive the need for certain 23 


programs and capital and non-capital expenditures, and impact OPG’s operations.  24 


 25 


3.0 ONTARIO ENERGY BOARD ACT 26 


The Ontario Energy Board Act, 1998 (the “Act”), when read in conjunction with O. Reg. 53/05, 27 


as made under the Act, as amended, establishes that OPG is a prescribed generator for the 28 


purposes of section 78.1 of the Act (Attachment 2). The combination of the Act and O. Reg. 29 


53/05 provide that OPG is entitled to receive just and reasonable payments, subject to specific 30 


rules in O. Reg. 53/05, with respect to the output from the prescribed generating facilities. 31 
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Since EB-2016-0152, O. Reg. 53/05 was amended on November 6, 2020, requiring that the 1 


OEB determine a base payment amount for OPG’s prescribed hydroelectric facilities that is 2 


equal to the payment amount in effect on December 31, 2021. This payment amount would 3 


remain in effect for the period from January 1, 2022 until the OEB’s next payment amount order 4 


in respect of the prescribed hydroelectric facilities in effect after December 31, 2026. In 5 


addition, the amended Regulation requires the establishment of a Pickering Closure Costs 6 


Deferral Account. This account will record any employment-related costs and non-capital costs 7 


related to third party service providers incurred by OPG arising from any Pickering closure 8 


activities. Further details related to the deferral account are found in Ex. H1-1-1. 9 


 10 


4.0 ELECTRICITY ACT 11 


Part IV.1 of the Electricity Act, 1998 applies directly to OPG. The provisions set out in this part 12 


of the Electricity Act, 1998 establish the objects of OPG as well as certain obligations on OPG 13 


to provide reports to its shareholder. 14 


 15 


5.0 ELECTRICITY MARKETS 16 


Under authority granted to it by the Electricity Act, 1998, the IESO administers and ensures 17 


compliance with the Market Rules for the Ontario Electricity Market (the “Market Rules”). All of 18 


OPG’s prescribed generating facilities are registered in the IESO-controlled markets and are 19 


therefore required to comply with all applicable Market Rules.  20 


 21 


The IESO is currently developing a market renewal program (the “Market Renewal Program”), 22 


which is comprised of a series of coordinated initiatives expected to result in a fundamental 23 


redesign of Ontario’s electricity markets and may impact OPG’s prescribed facilities depending 24 


on the ultimate market design and implementation. OPG is actively participating in the 25 


development of the Market Renewal Program and continues to collaborate with the IESO.  26 


 27 


As set out in Ex. A1-3-1, OPG plans to file a separate application to address any changes 28 


resulting from the Market Renewal Program once the IESO has completed the detailed design 29 


phase and advanced the implementation phase of the program.  30 
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6.0 OEB LICENCE 1 


OPG holds an Electricity Generation Licence (EG-2003-0104) from the OEB, which is valid 2 


until October 30, 2023 (the “Licence”). The Licence can be found in Attachment 3.  3 


 4 


The Licence applies to all generating stations that are owned and/or operated by OPG, 5 


including the prescribed facilities. The Licence obligates OPG to comply with all applicable 6 


provisions of the Act, the Electricity Act, 1998, all regulations under these acts, and all 7 


applicable Market Rules. The Licence further obligates OPG to enter into agreements for the 8 


supply of energy or ancillary services where the IESO deems necessary for the purpose of 9 


maintaining the reliability and security of the IESO-controlled electricity grid. On April 9, 2020, 10 


as part of EB-2019-0258/EB-2020-0110 relating to a licence amendment application by OPG’s 11 


unregulated subsidiary, Portlands Energy Centre Inc. on behalf of Portlands Energy Centre 12 


L.P., the OEB also ordered the amendment of the Licence to include licence conditions on 13 


ring-fencing of market functions and requirements to offer into IESO administered markets. 14 


Ancillary services provided by the nuclear facilities are discussed in Ex. G2-1-1. 15 


 16 


7.0 REGULATED HYDROELECTRIC GENERATING FACILITIES 17 


OPG’s prescribed hydroelectric facilities are subject to international treaties between Canada 18 


and the United States; federal and provincial regulatory and legislative requirements; and 19 


common law as it pertains to riparian interests, waterways, and real property. The key 20 


regulatory obligations and constraints applicable to the prescribed hydroelectric facilities are 21 


highlighted below. 22 


 23 


7.1 Water Rights and Usage 24 


Relevant legislation and agreements include: 25 


• Public Lands Act (Ontario); 26 


• Lakes and Rivers Improvement Act (Ontario); 27 


• Niagara Parks Act (Ontario); 28 


• Boundary Waters Treaty of 1909 between Great Britain and the United States (sanctioned 29 


by the Parliament of Canada); 30 


• Niagara Diversion Treaty of 1950 between Canada and the United States; 31 







Filed: 2020-12-31 
EB-2020-0290 


Exhibit A1 
Tab 6 


Schedule 1 
Page 4 of 13 


 
• Niagara Development Act, 1951 (Ontario); 1 


• Agreement between OPG and the Niagara Parks Commission, February 2005; 2 


• International Rapids Power Development Agreement Act, 1952, between Canada and 3 


Ontario; 4 


• St. Lawrence Development Act, 1952 (No. 2) (Ontario); 5 


• Dominion Water Power Act and Dominion Water Power Regulations (Canada); 6 


• Ottawa River Water Powers Act, 1943 (Ontario and Quebec); 7 


• Agreement Respecting Ottawa River Basin Regulation, 1983 (Canada, Ontario, Quebec) 8 


pertaining to management and regulation of the waters within the Ottawa River basin; 9 


• Agreement Regarding the Review of the Rent for the Water Powers of the Ottawa River, 10 


executed November 2020 (Ontario, Quebec, Hydro Quebec and OPG)  11 


• Lake of the Woods Control Board Act (Canada, 1921, and Ontario, 1922); 12 


• Tripartite Agreement (Canada, Ontario, and Manitoba),1922, pertaining to control of upper 13 


waters of the Winnipeg River; 14 


• Lac Seul Conservation Act, 1928 (Canada and Ontario); 15 


• Lake of the Woods Control Board Amendment Act, 1958 (Canada, Ontario, and Manitoba); 16 


• Manitoba-Ontario Lake St. Joseph Diversion Agreement Authorization Act, 1958 17 


(Manitoba, Ontario, Manitoba Hydro-Electric Board, and Hydro-Electric Power Commission 18 


of Ontario); 19 


• Electricity Act, 1998, section 92.1, which addresses the gross revenue charge; 20 


• Water Power Leases and Water Power Lease Agreements, Crown Leases and Licences 21 


of Occupation with Ontario Ministry of Natural Resources;  22 


• Licences with Parks Canada for facilities on the Trent River and Rideau Canal; 23 


• Lease agreement with St. Lawrence Seaway Management Corporation for diversion of 24 


water from the Welland Ship Canal for utilization at DeCew Falls; and 25 


• Agreements between OPG and other utilities/generators (New York Power Authority, 26 


Manitoba Hydro, Hydro Quebec, H2O Power L.P.) related to operational 27 


requirements/guidelines, joint works, water sharing, water diversions, and compensation 28 


settlements.  29 
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7.2 Dam Safety 1 


OPG’s Safe Operations Policy and the associated Dam Safety Program Management 2 


document require that all OPG dams be designed, constructed, operated, and maintained in 3 


accordance with all regulations. In the absence of a specific regulation, the Canadian Dam 4 


Association (“CDA”) Dam Safety Guidelines (2013), the CDA Guidelines for Public Safety 5 


Around Dams (2011), or other appropriate industry standards shall apply. These guidelines 6 


and OPG’s internal standards provide guidance on dam safety covering inspections, testing of 7 


flow control equipment, emergency preparedness planning, periodic reviews of safety, and 8 


other aspects considered critical for ensuring the safety of the prescribed hydroelectric facilities 9 


and their operations.  10 


 11 


In Ontario, provincial legislative authority over dams is exercised through the Lakes and Rivers 12 


Improvement Act and the supporting Regulation 454/96. In August 2011, the Province of 13 


Ontario enhanced the direction to dam owners with the provision of new Technical Guidelines 14 


for Approval under the Lakes and Rivers Improvement Act.  15 


 16 


In Quebec, provincial legislative authority over dams is exercised through the Quebec Dam 17 


Safety Act and the supporting Quebec Dam Safety Regulation. This covers OPG facilities on 18 


the Ottawa River. 19 


 20 


The Government of Canada exercises authority over dams through the Canadian Navigable 21 


Waters Act and the Canada Shipping Act, 2001, including associated regulations. These acts 22 


apply to OPG in relation to the construction of new dams, alterations to existing dams, and the 23 


administration of “approved works”, such as safety booms and exclusion zones associated 24 


with OPG’s measures to manage public safety. The Government of Canada has jurisdiction 25 


over all boundary waters as well as waters associated with canals. In addition to operating the 26 


Sir Adam Beck facilities on the Niagara River and the R.H. Saunders facility on the St. 27 


Lawrence River, OPG also operates a number of structures on the Trent Severn Waterway 28 


(“TSW”) and the Rideau Canal which come under federal jurisdiction. In the case of the OPG 29 


facilities located on the TSW and Rideau Canal, the guidelines that OPG is required to follow 30 


are administered by Parks Canada’s Dam Safety Directive (2009). 31 
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Relevant dam safety guidelines and legislation include: 1 


• CDA Dam Safety and Public Safety Around Dams Guidelines; 2 


• Lakes and Rivers Improvement Act (Ontario); 3 


• Province of Ontario Dam Safety Technical Guidelines; 4 


• Canadian Navigable Waters Act (Canada); 5 


• Canada Shipping Act, 2001 and the Vessel Operation Restriction Regulations; 6 


• International Joint Commission regulation of the Niagara and St. Lawrence Rivers, 7 


pursuant to the Boundary Waters Treaty of 1909; 8 


• Dam Safety Act (Quebec) and Dam Safety Regulation; 9 


• Civil Protection Act (Quebec); and 10 


• Directive for Dam Safety Program of Parks Canada Dams and Water-Retaining Structures. 11 


 12 


8.0 NUCLEAR GENERATING FACILITIES 13 


8.1 Nuclear Operations and Materials 14 


OPG’s nuclear operations are subject to the jurisdiction of the CNSC, an independent federal 15 


government agency that derives its powers from, and is responsible for administering, ensuring 16 


compliance with and enforcing the Nuclear Safety and Control Act, which is described below. 17 


Several of the key regulatory regimes that are uniquely applicable to OPG’s nuclear facilities 18 


are discussed below. 19 


 20 


The Nuclear Safety and Control Act is intended to limit the risks to national security, the health 21 


and safety of persons and the environment that are associated with the development, 22 


production and use of nuclear energy, as well as to limit risks associated with the production, 23 


possession and use of nuclear substances, certain equipment and certain related information. 24 


This act also implements measures to which Canada has agreed respecting international 25 


control of the development, production and use of nuclear energy, including the non-26 


proliferation of nuclear weapons and nuclear explosive devices. In addition, this act establishes 27 


the CNSC and delineates its powers.  28 
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The CNSC’s regulatory control extends to regulating all aspects of site selection, construction, 1 


operation and maintenance (including refurbishment for life extension), and decommissioning 2 


of nuclear facilities.  3 


 4 


The CNSC exercises its mandate in respect of OPG’s nuclear operations largely by means of 5 


the issuance of operating licences and amendments, as well as through continuous monitoring 6 


and inspections to ensure compliance with operating licences, relevant standards and 7 


applicable regulations. The regulator issues requests for action and information on a routine 8 


basis in the order of 400 pieces of correspondence per station per year. Operating licences, 9 


which must be renewed approximately every five to ten years for the generating stations (or 10 


ten years in respect of certain nuclear waste facilities), impose numerous conditions and 11 


constraints on OPG, including obligations to comply with regulatory documents issued by the 12 


CNSC and various external standards and codes (e.g., National Building Code, National Fire 13 


Code, Canadian Standards Association (“CSA”) Standards). The CNSC has issued a number 14 


of regulatory documents for nuclear power plants, including for example, ones relating to 15 


maintenance programs, reliability programs, aging management, safety analysis, and 16 


emergency preparedness.   17 


 18 


For refurbishment of nuclear power plants for life extension, the regulatory process and CNSC 19 


expectations have been documented in Regulatory Document 2.3.3 Periodic Safety Reviews, 20 


(which superseded RD-360, Life Extension of Nuclear Power Plants) (see Attachments 4 and 21 


5). This document outlines expectations for, and CNSC acceptance of, Periodic Safety 22 


Reviews against modern codes and standards, including requiring a safety factor review, a 23 


global assessment report, and the ensuing integrated implementation plan for the corrective 24 


actions and safety improvements. Regulatory control by the CNSC is exercised through 25 


amended operating licences by including licence conditions that have to be met. 26 


 27 


The CNSC also issues guidance documents that provide direction to licensees and applicants 28 


on how to meet the requirements set out in the CNSC’s regulations, regulatory documents, 29 


and licences. It is OPG’s practice to incorporate the directions from these guidance documents 30 


into the design and operating documents for its nuclear generating stations.  31 
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Although the above-mentioned conditions and constraints do not impose a limiting date for 1 


continued operation of a nuclear facility, OPG must maintain compliance in order to ensure 2 


that the nuclear facility is fit for service and continued operation. 3 


 4 


OPG holds two Power Reactor Operating Licences from the CNSC, which allow for the 5 


operation of Pickering and Darlington nuclear generating stations, as well as separate licences 6 


that authorize the operation of nuclear waste management facilities. OPG also maintains 7 


regulated certificates for radioactive material transportation packages, and licences for the 8 


possession, transport, and import/export of certain radioactive materials. OPG also maintains 9 


a licence for the preparation of site of a new nuclear power plant at the Darlington site.  10 


 11 


In addition to the resources and costs associated with complying with the conditions in these 12 


licences, the application process for each licence, including significant amendments or 13 


renewal, requires extensive preparation and the conduct of public hearings involving CNSC 14 


staff and intervening stakeholders. OPG is required to pay a licence fee to the CNSC each 15 


year, under the CNSC’s Cost Recovery Fees Regulations, which in effect covers the CNSC’s 16 


costs of staff and resources to administer the licence including compliance activities and 17 


inspections. The CNSC also has significant power to regulate licensing under the Nuclear 18 


Safety and Control Act. OPG’s nuclear facilities are required to operate in accordance with 19 


numerous regulations under this act, including: 20 


• General Nuclear Safety and Control Regulations; 21 


• Class 1 Nuclear Facilities Regulations; 22 


• Packaging and Transport of Nuclear Substances Regulations, 2015; 23 


• Nuclear Security Regulations; 24 


• Radiation Protection Regulations;  25 


• Nuclear Substances and Radiation Devices Regulations; 26 


• Class II Nuclear Facilities and Prescribed Substances Regulations; 27 


• Nuclear Non-proliferation Import and Export Control Regulations; and 28 


• CNSC Cost Recovery Fees Regulations. 29 
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A person or organization may only possess or dispose of nuclear substances, or construct, 1 


operate and decommission nuclear facilities in accordance with the terms of a licence issued 2 


by the CNSC. Licence terms incorporate the applicable requirements set out in the regulations.  3 


 4 


It is a fundamental principle of nuclear regulation that the licensee, in this case OPG, bears 5 


responsibility for the safe operation of nuclear facilities. The CNSC sets safety objectives in 6 


areas such as radiation protection, physical site security, and the transport of radioactive 7 


materials. OPG is required to design, implement, monitor, and continually improve upon its 8 


extensive programs in each of these critical areas. The CNSC audits OPG’s performance 9 


against these objectives, continually monitors OPG’s safety performance, and reports annually 10 


to Parliament with an assessment of licensee performance in all areas of nuclear safety. The 11 


delivery and continual improvement of these programs represent a significant cost driver for 12 


OPG in respect of the nuclear facilities. 13 


 14 


8.2 Civil Liability 15 


OPG is subject to the Nuclear Liability and Compensation Act (Canada), which governs civil 16 


liability for nuclear damage in Canada. The legislation requires OPG (and all other operators 17 


of nuclear generating stations in Canada) to maintain specified amounts of nuclear liability 18 


insurance purchased from a federal government approved insurer or other equivalent forms of 19 


financial security approved by the federal government. 20 


 21 


8.3 Nuclear Waste Management 22 


The Nuclear Safety and Control Act provides the CNSC with authority over nuclear waste from 23 


a health, safety and environmental protection perspective. The CNSC licenses all of OPG’s 24 


waste management facilities. OPG is also subject to the Nuclear Fuel Waste Act (Canada) 25 


which addresses the long-term handling and disposal of used nuclear fuel. 26 


 27 


Coincident with the formation of OPG on April 1, 1999, OPG and the Province of Ontario 28 


entered into the Ontario Nuclear Funds Agreement (“ONFA”). The ONFA is an agreement that 29 


generally establishes the responsibilities for funding OPG’s nuclear waste management and 30 







Filed: 2020-12-31 
EB-2020-0290 


Exhibit A1 
Tab 6 


Schedule 1 
Page 10 of 13 


 
decommissioning liabilities, which were inherited from Ontario Hydro. The ONFA is discussed 1 


in greater detail in Ex. C2-1-1.  2 


 3 


8.4 Security Personnel 4 


Beyond the nuclear-specific federal requirements described above, two pieces of provincial 5 


legislation apply in respect of the security personnel associated with OPG’s nuclear generating 6 


facilities. These are the Police Services Act (Ontario) and the Security for Electricity Generating 7 


Stations and Nuclear Generating Stations Act (Ontario).  8 


 9 


9.0  ENVIRONMENTAL 10 


9.1  General 11 


The environmental legislation and best practice standards that impact OPG’s nuclear and/or 12 


prescribed hydroelectric facilities include: 13 


• Fisheries Act (Canada); 14 


• Conservation Authorities Act (Ontario); 15 


• Clean Water Act, 2006 (Ontario); 16 


• Environmental Assessment Act (Ontario); 17 


• Environmental Protection Act (Ontario); 18 


• Great Lakes Protection Act, 2015 (Ontario); 19 


• Ontario Water Resources Act;  20 


• Endangered Species Act, 2007 (Ontario);  21 


• Migratory Birds Convention Act (Canada); 22 


• Species at Risk Act (Canada); 23 


• Transportation of Dangerous Goods Act (Canada); and 24 


• ISO 14001 Environmental Management System standard, to which OPG has corporate 25 


registration. 26 


 27 


9.2  The Impact Assessment Act 28 


Since EB-2016-0152, the Impact Assessment Act (the “IAA”) came into force on August 28, 29 


2019 and replaced the Canadian Environmental Assessment Act, 2012 (the “CEAA”). The IAA 30 
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broadens the scope of assessments to include environmental, health, social and economic 1 


effects of a proposed project on federal lands.  2 


 3 


Under the IAA, the Impact Assessment Agency of Canada will lead the reviews of major 4 


projects and work in collaboration with CNSC to review projects that are subject to regulation 5 


under the Nuclear Safety and Control Act.  6 


 7 


10.0  OTHER 8 


10.1  General 9 


OPG’s prescribed facilities are also subject to broad range of generally applicable legislative 10 


and regulatory requirements in the following areas: 11 


• Technical standards and safety including corresponding regulations and codes, particularly 12 


in respect of fuel storage tanks; 13 


• Heritage; 14 


• Dangerous goods transportation; 15 


• Construction and liens; 16 


• Occupational health and safety; 17 


• Employment standards; 18 


• Labour relations; 19 


• Freedom of information; and 20 


• Relevant municipal by-laws. 21 


 22 


10.2 Broader Public Sector Executive Compensation Act 23 


Since EB-2016-0152, on August 13, 2018, the Ontario government implemented the 24 


Compensation Framework Regulation (“O. Reg 406/18”) issued under the Broader Public 25 


Sector Executive Compensation Act, 2014. Ontario Regulation 406/18 imposed a cap on base 26 


salaries and pay at risk envelopes, capped at the prior pay year. Further details on 27 


O. Reg. 406/18 and its impacts on OPG are described in Ex. F4-3-1.  28 
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10.3 The Protecting a Sustainable Public Sector for Future Generations Act 1 


Since EB-2016-0152, the Protecting a Sustainable Public Sector for Future Generations Act, 2 


2019 (“Bill 124”), came into force on November 8, 2019. Bill 124 sets limits on compensation 3 


increases for unionized and non-unionized employees in the Ontario public sector. Bill 124 is 4 


discussed in further detail in Ex. F4-3-1.  5 







Filed: 2020-12-31 
EB-2020-0290 


Exhibit A1 
Tab 6 


Schedule 1 
Page 13 of 13 


 
LIST OF ATTACHMENTS 1 


 2 


Attachment 1:  Ontario Regulation 53/05 3 


 4 


Attachment 2:  Section 78.1 of the OEB Act 5 


 6 


Attachment 3:  OPG Electricity Generation Licence 7 


 8 


Attachment 4:  Regulatory Document 2.3.3: Periodic Safety Reviews 9 


 10 


Attachment 5:  RD-360, Life Extension of Nuclear Power Plants 11 








 


1 


 


Ontario Energy Board Act, 1998 
Loi de 1998 sur la Commission de l’énergie de l’Ontario 


ONTARIO REGULATION 53/05 


PAYMENTS UNDER SECTION 78.1 OF THE ACT 


Consolidation Period: From November 6, 2020 to the e-Laws currency date. 


Last amendment: 622/20. 


Legislative History: 269/05, 23/07, 27/08, 312/13, 353/15, 57/17, 622/20. 


This Regulation is made in English only. 


Definitions 


 0.1  (1)  In this Regulation, 


“approved reference plan” means a reference plan, as defined in the Ontario Nuclear Funds Agreement, that has been 
approved by Her Majesty the Queen in right of Ontario in accordance with that agreement; 


“base payment amount” means the payment amount approved by the Board in respect of output from the hydroelectric 
facilities, excluding any fixed or variable payment amount rider; 


“calculation period” means each period for which the Board determines the approved revenue requirements under 
subparagraph 12 ii of subsection 6 (2) together with the year immediately prior to that period; 


“Darlington Refurbishment Project” means the work undertaken by Ontario Power Generation Inc. in respect of the 
refurbishment, in whole or in part, of some or all of the generating units of the Darlington Nuclear Generating Station; 


“deferral period” means the period beginning on January 1, 2017, and ending when the Darlington Refurbishment Project 
ends; 


“hydroelectric facilities” means the hydroelectric generation facilities prescribed in paragraphs 1, 2 and 6 of section 2;  


“nuclear decommissioning liability” means the liability of Ontario Power Generation Inc. for decommissioning its nuclear 
generation facilities and the management of its nuclear waste and used fuel; 


“nuclear facilities” means the nuclear generation facilities prescribed in paragraphs 3, 4 and 5 of section 2; 


“Ontario Nuclear Funds Agreement” means the agreement entered into as of April 1, 1999 by Her Majesty the Queen in right 
of Ontario, Ontario Power Generation Inc. and certain subsidiaries of Ontario Power Generation Inc., including any 
amendments to the agreement. 


“OPG weighted average payment amount” for a year means the total production-weighted average payment amount that is 
used in the determination of the payments made under section 78.1 of the Act with respect to the generation facilities 
prescribed in section 2 of this Regulation, calculated according to the formula: 


(((NPA + NPR) × NPF) + (HPA + HPR) × HPF) / (NPF + HPF) 


where, 


 NPA is the Board-approved payment amount for the year in respect of the nuclear facilities, 


 NPR is the Board-approved payment amount rider for the year in respect of the recovery of balances recorded in the deferral 
accounts and variance accounts established for the nuclear facilities, excluding the deferral account established under 
subsection 5.5 (1), 


 NPF is the Board-approved production forecast for the nuclear facilities for the year, 


 HPA is the Board-approved payment amount for the year, or the expected payment amount resulting from a Board-approved 
rate-setting formula, as applicable, in respect of the hydroelectric facilities, 


 HPR is the Board-approved payment amount rider for the year in respect of the recovery of balances recorded in the deferral 
accounts and variance accounts established for the hydroelectric facilities, and 


 HPF is the Board-approved production forecast for the hydroelectric facilities for the year. 
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“Pickering closure” means the closure or decommissioning of the Pickering A Nuclear Generating Station or Pickering B 
Nuclear Generating Station, or the retirement of a generating unit at the Pickering A Nuclear Generating Station or 
Pickering B Nuclear Generating Station from electricity generation; 


“Pickering closure activities” means any activities in furtherance of a Pickering closure. O. Reg. 23/07, s. 1; O. Reg. 353/15, 
s. 1; O. Reg. 57/17, s. 1; O. Reg. 622/20, s. 1. 


 (2)  For the purposes of this Regulation, the output of a generation facility shall be measured at the facility’s delivery 
points, as determined in accordance with the market rules. O. Reg. 312/13. s. 1. 


Prescribed generator 


 1.  Ontario Power Generation Inc. is prescribed as a generator for the purposes of section 78.1 of the Act.  O. Reg. 53/05, 
s. 1. 


Prescribed generation facilities 


 2.  The following generation facilities of Ontario Power Generation Inc. are prescribed for the purposes of section 78.1 of 
the Act: 


 1. The following hydroelectric generating stations located in The Regional Municipality of Niagara: 


 i. Sir Adam Beck I. 


 ii. Sir Adam Beck II. 


 iii. Sir Adam Beck Pump Generating Station. 


 iv. De Cew Falls I. 


 v. De Cew Falls II. 


 2. The R. H. Saunders hydroelectric generating station on the St. Lawrence River. 


 3. Pickering A Nuclear Generating Station. 


 4. Pickering B Nuclear Generating Station. 


 5. Darlington Nuclear Generating Station. 


 6. As of July 1, 2014, the generation facilities of Ontario Power Generation Inc. that are set out in the Schedule.  O. Reg. 
53/05, s. 2; O. Reg. 23/07, s. 2; O. Reg. 312/13, s. 2. 


Prescribed date for s. 78.1 (2) of the Act 


 3.  April 1, 2008 is prescribed for the purposes of subsection 78.1 (2) of the Act.  O. Reg. 53/05, s. 3. 


 4.  REVOKED: O. Reg. 312/13, s. 3. 


Deferral and variance accounts 


 5.  (1)  Ontario Power Generation Inc. shall establish a variance account in connection with section 78.1 of the Act that 
records capital and non-capital costs incurred and revenues earned or foregone on or after April 1, 2005 due to deviations 
from the forecasts as set out in the document titled “Forecast Information (as of Q3/2004) for Facilities Prescribed under 
Ontario Regulation 53/05” posted and available on the Ontario Energy Board website, that are associated with,  


 (a) differences in hydroelectric electricity production due to differences between forecast and actual water conditions; 


 (b) unforeseen changes to nuclear regulatory requirements or unforeseen technological changes which directly affect the 
nuclear generation facilities, excluding revenue requirement impacts described in subsections 5.1 (1) and 5.2 (1); 


 (c) changes to revenues for ancillary services from the generation facilities prescribed under section 2; 


 (d) acts of God, including severe weather events; and 


 (e) transmission outages and transmission restrictions that are not otherwise compensated for through congestion 
management settlement credits under the market rules.  O. Reg. 23/07, s. 3. 


 (2)  The calculation of revenues earned or foregone due to changes in electricity production associated with clauses (1) (a), 
(b), (d) and (e) shall be based on the following prices: 


 1. $33.00 per megawatt hour from hydroelectric generation facilities prescribed in paragraphs 1 and 2 of section 2. 


 2. $49.50 per megawatt hour from nuclear generation facilities prescribed in paragraphs 3, 4 and 5 of section 2.  O. Reg. 
23/07, s. 3. 


 (3)  Ontario Power Generation Inc. shall record simple interest on the monthly opening balance of the account at an annual 
rate of 6 per cent applied to the monthly opening balance in the account, compounded annually.  O. Reg. 23/07, s. 3. 
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 (4)  Ontario Power Generation Inc. shall establish a deferral account in connection with section 78.1 of the Act that records 
non-capital costs incurred on or after January 1, 2005 that are associated with the planned return to service of all units at the 
Pickering A Nuclear Generating Station, including those units which the board of directors of Ontario Power Generation Inc. 
has determined should be placed in safe storage.  O. Reg. 23/07, s. 3. 


 (5)  For the purposes of subsection (4), the non-capital costs include, but are not restricted to, 


 (a) construction costs, assessment costs, pre-engineering costs, project completion costs and demobilization costs; and  


 (b) interest costs, recorded as simple interest on the monthly opening balance of the account at an annual rate of 6 per cent 
applied to the monthly opening balance in the account, compounded annually.  O. Reg. 23/07, s. 3. 


 5.1  REVOKED: O. Reg. 312/13, s. 3. 


Nuclear liability deferral account 


 5.2  (1)  Ontario Power Generation Inc. shall establish a deferral account in connection with section 78.1 of the Act that 
records, on and after the effective date of the Board’s first order under 78.1 of the Act, the revenue requirement impact of 
changes in its total nuclear decommissioning liability between, 


 (a) the liability arising from the approved reference plan incorporated into the Board’s most recent order under section 
78.1 of the Act; and 


 (b) the liability arising from the current approved reference plan.  O. Reg. 23/07, s. 3. 


 (2)  Ontario Power Generation Inc. shall record interest on the balance of the account as the Board may direct.  O. Reg. 
23/07, s. 3. 


 5.3  REVOKED: O. Reg. 312/13, s. 3. 


Nuclear development variance account 


 5.4  (1)  Ontario Power Generation Inc. shall establish a variance account in connection with section 78.1 of the Act that 
records, on and after the effective date of the Board’s first order under section 78.1 of the Act, differences between actual 
non-capital costs incurred and firm financial commitments made and the amount included in payments made under that 
section for planning and preparation for the development of proposed new nuclear generation facilities.  O. Reg. 27/08, s. 1. 


 (2)  Ontario Power Generation Inc. shall record interest on the balance of the account as the Board may direct.  O. Reg. 
27/08, s. 1. 


Darlington refurbishment rate smoothing deferral account 


 5.5  (1)  Ontario Power Generation Inc. shall establish a deferral account in connection with section 78.1 of the Act that 
records, on and after the commencement of the deferral period, the difference between, 


 (a) the revenue requirement amount approved by the Board that, but for subparagraph 12 i of subsection 6 (2) of this 
Regulation, would have been used in connection with determining the payments to be made under section 78.1 of the 
Act each year during the deferral period in respect of the nuclear facilities; and 


 (b) the portion of the revenue requirement amount referred to in clause (a) that is used in connection with determining the 
payments made under section 78.1 of the Act, after determining, under subparagraph 12 i of subsection 6 (2) of this 
Regulation, the amount of the revenue requirement to be deferred for that year in respect of the nuclear facilities. 
O. Reg. 353/15, s. 2. 


 (2)  Ontario Power Generation Inc. shall record interest on the balance of the account at a long-term debt rate reflecting 
Ontario Power Generation Inc.’s cost of long-term borrowing that is determined or approved by the Board from time to time, 
compounded annually. O. Reg. 353/15, s. 2. 


Pickering closure costs deferral account 


 5.6  (1)  Ontario Power Generation Inc. shall establish a deferral account in connection with section 78.1 of the Act that 
records any employment-related costs and non-capital costs related to third party service providers incurred by Ontario Power 
Generation Inc. that arise from any Pickering closure activities, including, 


 (a) costs related to employee termination, layoff, reassignment or retraining; and 


 (b) costs related to the hiring of employees or the engagement of third party service providers to perform Pickering closure 
activities, and their remuneration. O. Reg. 622/20, s. 2. 


 (2)  Subsection (1) applies whether the costs are incurred before or after a Pickering closure, but does not apply to, 


 (a) costs that are eligible for recovery by Ontario Power Generation Inc. under the Ontario Nuclear Funds Agreement; or 


 (b) for greater certainty, costs that have already been included in an order made by the Board under section 78.1 of the 
Act. O. Reg. 622/20, s. 2. 
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 (3)  Ontario Power Generation Inc. shall record Pickering closure costs in the deferral account as they are reflected in the 
audited financial statements approved by the board of directors of Ontario Power Generation Inc., and shall record interest on 
the balance of the account as the Board may direct. O. Reg. 622/20, s. 2. 


Rules governing determination of payment amounts by Board 


 6.  (1)  Subject to subsection (2), the Board may establish the form, methodology, assumptions and calculations used in 
making an order that determines payment amounts for the purpose of section 78.1 of the Act.  O. Reg. 53/05, s. 6 (1). 


 (2)  The following rules apply to the making of an order by the Board that determines payment amounts for the purpose of 
section 78.1 of the Act: 


 1. The Board shall ensure that Ontario Power Generation Inc. recovers the balance recorded in the variance account 
established under subsection 5 (1) over a period not to exceed three years, to the extent that the Board is satisfied that,  


 i. the revenues recorded in the account were earned or foregone and the costs were prudently incurred, and  


 ii. the revenues and costs are accurately recorded in the account. 


 2. In setting payment amounts for the assets prescribed under section 2, the Board shall not adopt any methodologies, 
assumptions or calculations that are based upon the contracting for all or any portion of the output of those assets.  


 3. The Board shall ensure that Ontario Power Generation Inc. recovers the balance recorded in the deferral account 
established under subsection 5 (4).  The Board shall authorize recovery of the balance on a straight line basis over a 
period not to exceed 15 years. 


 4. The Board shall ensure that Ontario Power Generation Inc. recovers capital and non-capital costs and firm financial 
commitments incurred in respect of the Darlington Refurbishment Project or incurred to increase the output of, 
refurbish or add operating capacity to a generation facility referred to in section 2, including, but not limited to, 
assessment costs and pre-engineering costs and commitments, 


 i. if the costs and financial commitments were within the project budgets approved for that purpose by the board of 
directors of Ontario Power Generation Inc. before the making of the Board’s first order under section 78.1 of the 
Act in respect of Ontario Power Generation Inc., or 


 ii. if the costs and financial commitments were not approved by the board of directors of Ontario Power Generation 
Inc. before the making of the Board’s first order under section 78.1 of the Act in respect of Ontario Power 
Generation Inc., if the Board is satisfied that the costs were prudently incurred and that the financial 
commitments were prudently made. 


 4.1 The Board shall ensure that Ontario Power Generation Inc. recovers the costs incurred and firm financial commitments 
made in the course of planning and preparation for the development of proposed new nuclear generation facilities, to 
the extent the Board is satisfied that, 


 i. the costs were prudently incurred, and   


 ii. the financial commitments were prudently made. 


 5. In making its first order under section 78.1 of the Act in respect of Ontario Power Generation Inc., the Board shall 
accept the amounts for the following matters as set out in Ontario Power Generation Inc.’s most recently audited 
financial statements that were approved by the board of directors of Ontario Power Generation Inc. before the effective 
date of that order: 


 i. Ontario Power Generation Inc.’s assets and liabilities, other than the variance account referred to in subsection 5 
(1), which shall be determined in accordance with paragraph 1. 


 ii. Ontario Power Generation Inc.’s revenues earned with respect to any lease of the Bruce Nuclear Generating 
Stations. 


 iii. Ontario Power Generation Inc.’s costs with respect to the Bruce Nuclear Generating Stations. 


 6. Without limiting the generality of paragraph 5, that paragraph applies to values relating to, 


 i. capital cost allowances, 


 ii. the revenue requirement impact of accounting and tax policy decisions, and 


 iii. capital and non-capital costs and firm financial commitments to increase the output of, refurbish or add operating 
capacity to a generation facility referred to in section 2. 


 7. The Board shall ensure that the balance recorded in the deferral account established under subsection 5.2 (1) is 
recovered on a straight line basis over a period not to exceed three years, to the extent that the Board is satisfied that 
revenue requirement impacts are accurately recorded in the account, based on the following items, as reflected in the 
audited financial statements approved by the board of directors of Ontario Power Generation Inc., 
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 i. return on rate base,  


 ii. depreciation expense,  


 iii. income and capital taxes, and  


 iv. fuel expense. 


 7.1 The Board shall ensure the balance recorded in the variance account established under subsection 5.4 (1) is recovered 
on a straight line basis over a period not to exceed three years, to the extent the Board is satisfied that, 


 i. the costs were prudently incurred, and   


 ii. the financial commitments were prudently made. 


 7.2 The Board shall ensure that the balance recorded in the deferral account established under subsection 5.6 (1) and 
related income tax effects are recovered on a straight line basis over a period not to exceed 10 years beginning on the 
day the last generating unit of the Pickering A Nuclear Generating Station and Pickering B Nuclear Generating Station 
permanently stops generating electricity, to the extent that the Board is satisfied that the costs were prudently incurred 
and are accurately recorded in the account. 


 8. The Board shall ensure that Ontario Power Generation Inc. recovers the revenue requirement impact of its nuclear 
decommissioning liability arising from the current approved reference plan. 


 9. The Board shall ensure that Ontario Power Generation Inc. recovers all the costs it incurs with respect to the Bruce 
Nuclear Generating Stations. 


 10. If Ontario Power Generation Inc.’s revenues earned with respect to any lease of the Bruce Nuclear Generating Stations 
exceed the costs Ontario Power Generation Inc. incurs with respect to those Stations, the excess shall be applied to 
reduce the amount of the payments required under subsection 78.1 (1) of the Act with respect to output from the 
nuclear generation facilities referred to in paragraphs 3, 4 and 5 of section 2. 


 11. In making its first order under section 78.1 of the Act in respect of Ontario Power Generation Inc. that is effective on 
or after July 1, 2014, the following rules apply: 


 i. The order shall provide for the payment of amounts with respect to output that is generated at a generation facility 
referred to in paragraph 6 of section 2 during the period from July 1, 2014 to the day before the effective date of 
the order. 


 ii. The Board shall accept the values for the assets and liabilities of the generation facilities referred to in paragraph 
6 of section 2 as set out in Ontario Power Generation Inc.’s most recently audited financial statements that were 
approved by the board of directors before the making of that order.  This includes values relating to the income 
tax effects of timing differences and the revenue requirement impact of accounting and tax policy decisions 
reflected in those financial statements. 


 12. For the purposes of section 78.1 of the Act, in setting payment amounts for the nuclear facilities during the deferral 
period, 


 i. the Board shall determine the portion of the Board-approved revenue requirement for the nuclear facilities for 
each year that is to be recorded in the deferral account established under subsection 5.5 (1), with a view to 
making more stable the year-over-year changes in the OPG weighted average payment amount over each 
calculation period, 


 ii. the Board shall determine the approved revenue requirements referred to in subsection 5.5 (1) and the amount of 
the approved revenue requirements to be deferred under subparagraph i on a five-year basis for the first 10 years 
of the deferral period and, thereafter, on such periodic basis as the Board determines, 


 iii. for greater certainty, the Board’s determination of Ontario Power Generation Inc.’s approved revenue 
requirement for the nuclear facilities shall not be restricted by the yearly changes in payment amounts in 
subparagraph i, 


 iv. the Board shall ensure that Ontario Power Generation Inc. recovers the balance recorded in the deferral account 
established under subsection 5.5 (1), and the Board shall authorize recovery of the balance on a straight line basis 
over a period not to exceed 10 years commencing at the end of the deferral period, and 


 v. the Board shall accept the need for the Darlington Refurbishment Project in light of the Plan of the Ministry of 
Energy known as the 2013 Long-Term Energy Plan and the related policy of the Minister endorsing the need for 
nuclear refurbishment.  


 13. In making its first order under section 78.1 of the Act that is effective on or after January 1, 2022 setting payment 
amounts for the hydroelectric facilities, the following rules apply: 
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 i. The order shall provide for a base payment amount for the hydroelectric facilities that is equal to the base 
payment amount for the hydroelectric facilities on December 31, 2021, and that applies until the effective date of 
a subsequent order setting payment amounts for the hydroelectric facilities that comes into effect after Dec 31, 
2026. 


 ii. Subparagraph i applies with respect to only 50 per cent of the output of the Chats Falls generation facility. 
O. Reg. 23/07, s. 4; O. Reg. 27/08, s. 2; O. Reg. 312/13, s. 4; O. Reg. 353/15, s. 3; O. Reg. 57/17, s. 2; O. Reg. 
622/20, s. 3 (1). 


 (3)  For greater certainty, the rule set out in paragraph 13 of subsection (2) does not affect any authority of the Board to 
approve, 


 (a) changes to the hydroelectric incentive mechanism applicable to Ontario Power Generation Inc.; 


 (b) the establishment of or changes to deferral or variance accounts relating to the hydroelectric facilities; or 


 (c) the recovery of any amounts relating to the hydroelectric facilities that are recorded by Ontario Power Generation Inc. 
in a deferral or variance account referred to in clause (b), or any related payment amount riders. O. Reg. 622/20, s. 3 
(2). 


 7.  OMITTED (PROVIDES FOR COMING INTO FORCE OF PROVISIONS OF THIS REGULATION).  O. Reg. 53/05, s. 7. 


SCHEDULE 


 1. Abitibi Canyon. 


 2. Alexander. 


 3. Aquasabon. 


 4. Arnprior. 


 5. Auburn. 


 6. Barrett Chute. 


 7. Big Chute. 


 8. Big Eddy. 


 9. Bingham Chute. 


 10. Calabogie. 


 11. Cameron Falls. 


 12. Caribou Falls. 


 13. Chats Falls. 


 14. Chenaux. 


 15. Coniston. 


 16. Crystal Falls. 


 17. Des Joachims. 


 18. Elliott Chute. 


 19. Eugenia Falls. 


 20. Frankford. 


 21. Hagues Reach. 


 22. Hanna Chute. 


 23. High Falls. 


 24. Indian Chute. 


 25. Kakabeka Falls. 


 26. Lakefield. 


 27. Lower Notch. 


 28. Manitou Falls. 
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 29. Matabitchuan. 


 30. McVittie. 


 31. Merrickville. 


 32. Meyersberg. 


 33. Mountain Chute. 


 34. Nipissing. 


 35. Otter Rapid. 


 36. Otto Holden. 


 37. Pine Portage. 


 38. Ragged Rapids. 


 39. Ranney Falls. 


 40. Seymour. 


 41. Sidney. 


 42. Sills Island. 


 43. Silver Falls. 


 44. South Falls. 


 45. Stewartville. 


 46. Stinson. 


 47. Trethewey Falls. 


 48. Whitedog Falls. 


O. Reg. 312/13, s. 5. 
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Ontario Energy Board Act, 1998 


S.O. 1998, CHAPTER 15 


Schedule B 


Consolidation Period: From October 1, 2020 to the e-Laws currency date. 


Last amendment: 2020, c. 12, s. 85. 


 


Payments to prescribed generator 


78.1 (1)  The IESO shall make payments to a generator prescribed by the regulations with respect to output that is generated 
by a unit at a generation facility prescribed by the regulations. 2014, c. 7, Sched. 23, s. 7. 


Payment amount 


(2)  Each payment referred to in subsection (1) shall be the amount determined in accordance with the order of the Board then 
in effect. 2014, c. 7, Sched. 23, s. 7. 


Same, limitation re Ontario Power Generation Inc. 


(3)  The determination of a payment to Ontario Power Generation Inc. under this section shall not include any consideration 
of amounts related to activities of Ontario Power Generation Inc. carried out in relation to the Ontario Fair Hydro Plan Act, 
2017. 2017, c. 16, Sched. 1, s. 44 (3). 


Same 


(3.1)  The amounts referred to in subsection (3) include, without limitation, the following: 


 1. Amounts related to the appointment of Ontario Power Generation Inc. as the Financial Services Manager under the 
Ontario Fair Hydro Plan Act, 2017. 


 2. Amounts related to the charging of fees for performing duties as the Financial Services Manager. 


 3. Amounts related to exercising the powers and performing the duties of the Financial Services Manager. 


 4. Amounts related to the consolidation of the assets and liabilities for accounting purposes of the Fair Hydro Trust 
within the meaning of the Ontario Fair Hydro Plan Act, 2017. 2017, c. 16, Sched. 1, s. 44 (3); 2019, c. 6, Sched. 3, s. 
12 (3). 


Board orders 


(4)  The Board shall make an order under this section in accordance with the rules prescribed by the regulations and may 
include in the order conditions, classifications or practices, including rules respecting the calculation of the amount of the 
payment. 2004, c. 23, Sched. B, s. 15. 


Fixing other prices 


(5)  The Board may fix such other payment amounts as it finds to be just and reasonable, 


 (a) on an application for an order under this section, if the Board is not satisfied that the amount applied for is just and 
reasonable; or 


 (b) at any other time, if the Board is not satisfied that the current payment amount is just and reasonable. 2004, c. 23, 
Sched. B, s. 15. 


Burden of proof 


(6)  Subject to subsection (7), the burden of proof is on the applicant in an application made under this section. 2004, c. 23, 
Sched. B, s. 15. 


Order 


(7)  If the Board on its own motion or at the request of the Minister commences a proceeding to determine whether an 
amount that the Board may approve or fix under this section is just and reasonable,  


Filed: 2020-12-31 
EB-2020-0290 
Exhibit A1-6-1 
Attachment 2 


Page 1 of 2



DAVELLAL

Rectangle







 


2 


 (a) the burden of establishing that the amount is just and reasonable is on the generator; and 


 (b) the Board shall make an order approving or fixing an amount that is just and reasonable. 2004, c. 23, Sched. B, s. 15. 


Application 


(8)  Subsections (4), (5) and (7) apply only on and after the day prescribed by the regulations for the purposes of subsection 
(2). 2004, c. 23, Sched. B, s. 15. 
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PART 1  GENERAL CONDITIONS 
 
1 Definitions 


In this Licence: 


“Act” means the Ontario Energy Board Act, 1998, S.O. 1998, c. 15, Schedule B; 


“Electricity Act” means the Electricity Act, 1998, S.O. 1998, c. 15, Schedule A; 


“generation facility” means a facility for generating electricity or providing ancillary services, 
other than ancillary services provided by a transmitter or distributor through the operation of a 
transmission or distribution system and includes any structures, equipment or other things 
used for that purpose; 


“Licensee” means Ontario Power Generation Inc.; 


“regulation” means a regulation made under the Act or the Electricity Act; 


2 Interpretation 


2.1 In this Licence words and phrases shall have the meaning ascribed to them in the Act or the 
Electricity Act. Words or phrases importing the singular shall include the plural and vice versa. 
Headings are for convenience only and shall not affect the interpretation of this Licence.  Any 
reference to a document or a provision of a document includes an amendment or supplement to, 
or a replacement of, that document or that provision of that document.  In the computation of time 
under this Licence where there is a reference to a number of days between two events, they shall 
be counted by excluding the day on which the first event happens and including the day on which 
the second event happens.  Where the time for doing an act expires on a holiday, the act may be 
done on the next day that is not a holiday. 


3 Authorization 


3.1 The Licensee is authorized, under Part V of the Act and subject to the terms and conditions set 
out in this licence: 


a) to generate electricity or provide ancillary services for sale through the IMO-administered 
markets or directly to another person subject to the conditions set out in this Licence.  
This Licence authorizes the Licensee only in respect of those facilities set out in 
Schedule 1; 


b) to purchase electricity or ancillary services in the IMO-administered markets or directly 
from a generator subject to the conditions set out in this Licence; and  


c) to sell electricity or ancillary services through the IMO-administered markets or directly to 
another person, other than a consumer, subject to the conditions set out  in this Licence. 
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4 Obligation to Comply with Legislation, Regulations and Market Rules 


4.1 The Licensee shall comply with all applicable provisions of the Act and the Electricity Act, and 
regulations under these acts, except where the Licensee has been exempted from such 
compliance by regulation. 


4.2 The Licensee shall comply with all applicable Market Rules.  


5 Obligation to Maintain System Integrity 


5.1 Where the IMO has identified, pursuant to the conditions of its licence and the Market Rules, that 
it is necessary for purposes of maintaining the reliability and security of the IMO-controlled grid, 
for the Licensee to provide energy or ancillary services, the IMO may require the Licensee to 
enter into an agreement for the supply of energy or such services. 


5.2 Where an agreement is entered into in accordance with paragraph 5.1, it shall comply with the 
applicable provisions of the Market Rules or such other conditions as the Board may consider 
reasonable. The agreement shall be subject to approval by the Board prior to its implementation.  
Unresolved disputes relating to the terms of the Agreement, the interpretation of the Agreement, 
or amendment of the Agreement, may be determined by the Board. 


6 Restrictions on Certain Business Activities 


6.1 Neither the Licensee, nor an affiliate of the Licensee shall acquire an interest in a transmission or 
distribution system in Ontario, construct a transmission or distribution system in Ontario or 
purchase shares of a corporation that owns a transmission or distribution system in Ontario 
except in accordance with section 81 of the Act. 


7 Provision of Information to the Board 


7.1 The Licensee shall maintain records of and provide, in the manner and form determined by the 
Board, such information as the Board may require from time to time. 


7.2 Without limiting the generality of paragraph 7.1 the Licensee shall notify the Board of any material 
change in circumstances that adversely affects or is likely to adversely affect the business, 
operations or assets of the Licensee, as soon as practicable, but in any event no more than 
twenty (20) days past the date upon which such change occurs. 


8 Term of Licence 


8.1 This Licence shall take effect on October 31, 2003 and expire on October 30, 2023.  The term of 
this Licence may be extended by the Board. 


9 Fees and Assessments 


9.1 The Licensee shall pay all fees charged and amounts assessed by the Board.
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10 Communication 


10.1 The Licensee shall designate a person that will act as a primary contact with the Board on 
matters related to this Licence. The Licensee shall notify the Board promptly should the contact 
details change. 


10.2 All official communication relating to this Licence shall be in writing. 


10.3 All written communication is to be regarded as having been given by the sender and received by 
the addressee: 


a) when delivered in person to the addressee by hand, by registered mail or by courier; 


b) ten (10) business days after the date of posting if the communication is sent by regular 
mail; or 


c) when received by facsimile transmission by the addressee, according to the sender=s 
transmission report. 


11 Copies of the Licence 


11.1 The Licensee shall: 


a) make a copy of this Licence available for inspection by members of the public at its head 
office and regional offices during normal business hours; and 


b) provide a copy of this Licence to any person who requests it. The Licensee may impose a 
fair and reasonable charge for the cost of providing copies. 


 
PART 2  PRICE CAP AND REBATE 
 
1 Definitions and Interpretation 


In Parts 2 through 5 inclusive of these Licence Conditions: 
 


“Average Price” or “AP” is the price against which the Price Cap is compared to determine 
whether a Rebate is required in respect of a Settlement Period.  The Average Price is determined 
by summing the product of the Hourly Price multiplied by the Contract Weight for all hours of that 
Settlement Period; 


“Changes in Law” means changes in law (including without limitation environmental laws, laws 
affecting OPGI's generation facilities, tax laws and the general laws affecting the regulation of 
electricity in Ontario), but excluding provincial tax laws and, for greater certainty, excluding 
changes in licence conditions and market rules; 


“Contract Required Quantity” or “CRQ” means the quantity of energy upon which any Rebate is 
determined, in respect of a Settlement Period, as set forth in the Model Output Data and as may 
be modified pursuant hereto. Subject to such adjustments, the CRQ will equal the sum of all 
Hourly Quantities for all hours in a Settlement Period; 
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“Contract Weight” or “CWh” means the weighting for each hour in a Settlement Period, h, that is 
used to calculate the Average Price.  For any particular hour, the Contract Weight equals the 
Hourly Quantity for that hour divided by the CRQ for that Settlement Period; 


“Effective Control” in respect of output means control over the timing, quantity and bidding into 
the Ontario market of such output; 


“Force Majeure Adjustment” or “FMA” means a reduction in the Rebate as a result of a Force 
Majeure Event; 


“Force Majeure Event” means an event defined in clause 2(c)(ii) of Part 2 below; 


“Force Majeure Replacement Cost” or “FMRCh” means, for any particular hour in a Settlement 
Period, h, the predetermined net incremental replacement cost for each OPGI generation unit, as 
set forth in the Model Output Data that is used in determining the Force Majeure Adjustment, and 
as may be modified pursuant hereto.  FMRCh may be constant in the Model Output Data over the 
hours in a month or other period; 


“Hourly Quantity” or “Qh” means, for any particular hour in a Settlement Period, h, the quantity of 
energy upon which the Contract Weight is established, as set forth in the Model Output Data.  
The sum of the Hourly Quantities for all hours in a Settlement Period equals the CRQ for that 
Settlement Period; 


“Hourly Price” or “Ph” means, for any particular hour in a Settlement Period, h, the unconstrained 
spot price for energy for that hour expressed in a price in $ per MWh, as determined by the IESO 
pursuant to its market rules; 


“Hourly Reserve Capacity Price” is the hourly market clearing price of reserve capacity; 


“Hourly Unit Quantity,” or “qih” means, for any particular hour in a Settlement Period, 
h, the hourly quantity of energy associated with a particular OPGI generation unit, i, 
upon which the Hourly Quantity is established, as set forth in the Model Output Data. 
The sum of all Hourly Unit Quantities for all OPGI generation units in respect of an hour 
equals the Hourly Quantity for that hour; 
 
“Locational Spot Price” means, for any particular hour in a Settlement Period, h, and any 
particular OPGI generation unit, the spot price for energy at such generation unit’s 
interconnection, which will only apply if location-based marginal pricing is developed in Ontario; 


“Model Output Data” means the data filed with the Board.  The Model Output Data contains 
data, some of which is confidential, derived from a production cost model of the electricity market 
in Ontario and neighbouring regions under the assumption that OPGI is assumed to bid its 
generation units in a manner that achieves an average sales price of $ 38/MWh. The resulting 
CRQ, Qh, and qih data reflects 90 per cent of OPGI’s predicted sales to Ontario customers; 


“OPGI” means Ontario Power Generation Inc. 


“Potential Force Majeure Event” means an event defined in clause 2(c)(i) of Part 2 below; 


“Price Cap” or “CAP” means $38/MWh, which is the threshold used in calculating the Rebate; 
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“Price Spike Adjustment” or “PSA” means the reduction in the Rebate as a result of qualifying 
price spikes, as calculated pursuant hereto; 


“Prime Rate” means the variable annual rate of interest, calculated on the basis of a calendar 
year, announced from time to time by the IESO’s then principal Canadian banker as the reference 
rate of interest (commonly known as its prime rate) then in effect and used by such bank for 
determining interest rates on Canadian dollar denominated commercial loans made by it in 
Canada to customers of varying degrees of credit-worthiness; 


“Rebate” or “R” means the amount OPGI must pay the IESO as a consequence of the Average 
Price in any Settlement Period exceeding the Price Cap, less any applicable adjustments; 


“Rebate Carryforward Adjustment” or “RCA” means the adjustment in which negative Rebates 
from a Settlement Period are used to offset Rebates in subsequent Settlement Periods; 


“Reserve Capacity Ratio” is a number greater than 1, such as 1.2, that is set by the IESO for the 
purposes of multiplying by the hourly demand to determine the reserve capacity target in such 
hour; 


“Settlement Period” means each time period over which OPGI's compliance with the Price Cap 
shall be measured, which shall be over a 12 month period, except that (1) the first Settlement 
Period shall commence on the opening of the competitive electricity market and shall consist of 
the first full 12 calendar months plus the days, if any, in the first partial month; and (2) the last 
Settlement Period shall end on the termination of the provisions of Part 2, and therefore could be 
less than 12 full calendar months; and 


“Tier 1” capacity means all nuclear and hydroelectric generation in Ontario and “Tier 2” capacity 
means that portion of Ontario’s generation capacity, including inter-tie capacity and demand-side 
bidding, that is not part of Tier 1 capacity.  For such purposes, generation capacity shall be based 
upon the maximum continuous rating of a unit, inter-tie capacity shall be based on the average of 
summer and winter season Ontario transfer capacity, and demand-side bidding shall be based on 
the sum of the dispatchable and interruptible loads, all expressed in MW. 


All dollar amounts referred to are expressed in Canadian dollars. 


2 Determination of Rebate 


OPGI shall pay a Rebate to the IESO in respect of each Settlement Period in which the Average 
Price (AP) exceeds the Price Cap (CAP). The amount of the Rebate shall be determined in 
accordance with the following formula: 


R = [(AP - CAP) * CRQ] - (RCA + PSA + FMA) 


If the calculated Rebate in respect of any Settlement Period is a negative number, then there 
shall be no Rebate, and the Rebate Carryforward Adjustment shall be changed as described 
herein. 


(a) Rebate Carryforward Adjustment 
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Initially, the Rebate Carryforward Adjustment (“RCA”) shall be zero. In any Settlement Period in 
respect of which the calculated Rebate is negative, the absolute value of that amount shall be the 
Rebate Carryforward Adjustment for the purposes of the next Settlement Period. 


(b) Price Spike Adjustment 


A Price Spike Adjustment (PSA) shall be calculated for all hours in a Settlement Period in which 
both (1) the Hourly Price (Ph) exceeds $125/MWh, and (2) OPGI’s Generation for that hour is less 
than the Hourly Quantity (Qh).  The PSA for a Settlement Period shall equal the sum of the 
adjustments for each applicable hour, which shall be calculated pursuant to the following formula: 


PSA = (Ph - $125/MWh) * (Qh – OPGI’s Generation for that hour) 


where OPGI’s Generation for that hour = OPGI’s energy generated from all sources in Ontario 
(metered as per IESO market rules) the output of which is Effectively Controlled by OPGI and 
which was included as OPGI energy generated in the Model Output Data, and includes the 
current power purchase agreement with Manitoba Hydro. 


(c) Force Majeure Adjustment 


  (i) Potential Force Majeure Event 
 


A Potential Force Majeure Event is any event consisting of any of the following 
conditions or events that results in the loss or failure of, or the inability to operate, 
in whole or in part, one or more generation units in Ontario the output of which is 
Effectively Controlled by OPGI and that, in each case, is beyond the reasonable 
control of OPGI and which is not a result of OPGI's failure to comply with pre-
existing laws or licence conditions or market rules or to reasonably maintain or to 
use its best efforts to promptly repair any generation unit or units: 
 
(A) acts of war, revolution, riot, sabotage, occupation or vandalism; 
 
(B) earthquakes, tornadoes or severe storms; 
 
(C) other acts of God; 
 
(D) local, regional or national states of emergency; 
 
(E) strikes or other labour disputes; 
 
(F) other failure or damage to an OPGI generating facility, including failure or 


damage caused by construction defects, fire, or damage to necessary 
equipment and which is not a result of negligence in the maintenance or 
repair thereof; 


 
(G) interruptions in the supply of fuel or other essential supplies (excluding 


variations in water supplies in the case of hydroelectric generation units); 
 
(H) failure of transmission or distribution facilities in Ontario; 
 
(I) other system emergencies in Ontario; and 
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(J) Changes in Law. 
 


 (ii) Definition of Force Majeure Event 


A Force Majeure Event is either an Isolated Force Majeure Event or a 
Cumulative Force Majeure Event. 


An Isolated Force Majeure Event is that portion of any Potential Force Majeure 
Event that occurs after the Potential Force Majeure Event has caused a 
reduction in the energy actually generated by the applicable units greater than 
250,000 MWh from the sum of such units' Hourly Unit Quantities during the 
effectiveness of such Potential Force Majeure Event. 


A Cumulative Force Majeure Event occurs in a Settlement Period when the 
cumulative reduction in that Settlement Period of energy actually generated by 
affected generation units in Ontario the output of which is Effectively Controlled 
by OPGI caused by Potential Force Majeure Events exceeds 500,000 MWh 
when compared to the sum of such affected units’ Hourly Unit Quantities during 
the effectiveness of such Potential Force Majeure Events. OPGI will, where 
applicable, designate within 15 days following the end of the applicable 
Settlement Period that portion of Potential Force Majeure Events that is in excess 
of 500,000 MWh and that qualifies as a Cumulative Force Majeure Event. 


A Potential Force Majeure Event, or a portion of a Potential Force Majeure Event, 
that qualifies as both an Isolated Force Majeure Event or a Cumulative Force 
Majeure Event may at the discretion of OPGI within 15 days following the end of 
the applicable Settlement Period be designated as either type of Force Majeure 
Event, but not as both, and, for greater certainty, a Potential Force Majeure 
Event designated as one type of Force Majeure Event by OPGI shall not be 
treated for purposes of determining whether the other type of Force Majeure 
Event has occurred. 


(iii) Force Majeure Adjustment 


A Force Majeure Adjustment (FMA) in respect of any Settlement Period shall be 
equal to the sum, for all generation units the output of which is Effectively 
Controlled by OPGI subject to Force Majeure Events, of the Force Majeure 
Replacement Cost (FMRCh) in respect of each applicable unit for each hour 
during the effectiveness of each Force Majeure Event in respect of such unit 
during the Settlement Period, less any insurance or other recovery in respect of 
such loss or deemed loss. 
 
The Force Majeure Adjustment in respect of any Settlement Period for each 
generation unit the output of which is Effectively Controlled by OPGI whose 
generation is reduced as a consequence of a Force Majeure Event shall be 
calculated pursuant to the following formula, prior to any recovery adjustment: 
 


   Σ[qih  *  FMRCh * ((Capacity - Reduced Capacityh)/Capacity)]  
h 
where: 
Capacity = the maximum continuous rating of the unit at the time of the Force 
Majeure Event (at normal head for hydroelectric generation units); 
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and 
Reduced Capacityh = the reduced capacity in an hour of the unit as a 
consequence of and during the effectiveness of the Force Majeure Event. 
 


(iv) Adjustment to Force Majeure Replacement Cost 


In the event that over 2,000 MW of OPGI generating capacity the output of which 
is Effectively Controlled by OPGI qualifies for a particular Force Majeure Event, 
OPGI shall have the right to petition the Board to increase the amount of the 
Force Majeure Replacement Cost in respect of one or more affected unit(s) in the 
applicable hours, which petition shall be granted if OPGI can demonstrate to the 
Board’s satisfaction higher incremental replacement costs (net of any variable 
costs avoided as a consequence of the Force Majeure Event) than those set 
forth in the Model Output Data. 
 


(v) Notice 


OPGI shall promptly notify the IESO of any Force Majeure Event claimed by 
OPGI and shall provide the IESO with all information reasonably required to 
verify the Force Majeure Event and to calculate the Force Majeure Adjustment. 
 


3 Conduct of OPGI 


3.1 OPGI may engage in unilateral actions to attempt to maintain Hourly prices at levels that will 
result in the Average Price for a Settlement Period equaling the Price Cap, plus all adjustments 
provided for in Part 2, Section 2 above. In the event that unilateral actions taken by OPGI cause 
the Average Price to exceed such a level, the sole remedy shall be for OPGI to pay the Rebate 
as provided for in paragraph 2 of Part 2 above. 


4 Reduction to CRQ and Qh Upon Decontrol 


 (a) Unadjusted Reductions 
 


Except as may be provided in (b) below, in the event that OPGI completes the transfer of 
Effective Control over the output of a generation unit, as determined by the Board under Part 3, 
then Qh for each hour in respect of the current and any subsequent Settlement Period shall be 
reduced by 110 percent of the qih of the transferred unit for each hour subsequent to the 
completion of the transfer.  As a result, the CRQ in respect of each applicable Settlement Period 
shall be reduced by these reductions in Qh. 


(b) Adjustment Necessitated by Environmental Laws 


In the event that OPGI transfers Effective Control over the output of a generation unit and the 
transferee, at the date of completion of the transfer, does not have and cannot reasonably obtain 
sufficient environmental emission permits or other environmental authorizations (“emission 
permits”), in respect of the applicable hours in the period commencing following the completion of 
the transfer of Effective Control (the “applicable hours”), to enable the unit’s potential output 
during the applicable hours (the “transferred permitted output”) to meet or exceed 110 percent 
times the sum for the applicable hours of the qih of such unit (the “transferred output”), whether as 
the result of a change in environmental laws or otherwise, then: 
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(i) any adjustment to Qh and CRQ otherwise provided for in (a) above will reduced by the 
proportion that the transferred permitted output is of the transferred output, subject to (ii) 
below; 


(ii) in circumstances where OPGI’s remaining emission permits following the transfer of 
Effective Control are not sufficient to enable its remaining output during the applicable 
hours (the “remaining permitted output”) to meet or exceed 110 percent times the sum for 
the applicable hours of the qih’s of its remaining units, (the “remaining output”), then, in 
lieu of the adjustment provided for in (i) above, any adjustment to Qh and CRQ otherwise 
provided for in (a) above will be multiplied by the result of the following formula, which if 
greater than 1.0 shall be deemed to be equal to 1.0: 


  (transferred permitted output/transferred output)/ 
  (remaining permitted output/remaining output); and 


(iii) where the transferee’s emission permits are affected by more than one substance, then 
the resulting adjustment to Qh and CRQ otherwise provided for in (i) or (ii) above will be 
that which operates to constrain the transferee’s output. 


5 Administration of Rebate 


5.1 OPGI shall enter into and comply with a settlement agreement with the IESO consistent with the 
document attached as Schedule A and B to this licence. 


6 Capacity Reserve Market 


6.1 In the event that a capacity reserve market is developed in Ontario at any time while the 
provisions of Part 2 are in effect, then: 


(a) the following definition of “Average Price” or “AP” shall be used in lieu of the definition 
provided for in paragraph 1 of Part 2 above: 


 “Average Price” or “AP” is the price against which the Price Cap is compared to 
determine whether a Rebate is required in respect of a Settlement Period.  The Average 
Price is determined by using the following formula: 


 AP= 
 Σ[CWh * [Ph + (Hourly Reserve Capacity Price * Reserve Capacity Ratio)]]  
 h 


(b) the Price Spike Adjustment shall be calculated according to the following formula in lieu 
of the formula provided for in paragraph 2(b) of Part 2 above: 


 PSA = [(Ph + Hourly Reserve Capacity Price * Reserve Capacity Ratio) - $125/MWh] * 
(Qh – OPGI’s Generation for that hour); 


(c) OPGI may apply to the Board for adjustments to (a) or (b) above if necessary or desirable 
depending upon the precise nature of the capacity reserve market introduced. 
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7 Location-Based Marginal Pricing 


In the event that location-based marginal pricing is developed in Ontario at any time while the 
provisions of Part 2 are in effect, then: 


(a) the following definition of “Average Price” or “AP” shall be used in lieu of the definition 
provided for in paragraph 1 of Part 2 above: 


 “Average Price” or “AP” is the price against which the Price Cap is compared to 
determine whether a Rebate is required in respect of a Settlement Period. The Average 
Price is determined by using the following formula:  


 AP= 
 Σ (Locational Spot Price * qih)/CRQ 
 h,i 


(b) the Hourly Price, or Ph, for purposes of determining if a price spike has occurred and in 
order to calculate the Price Spike Adjustment in each applicable hour, shall be the 
average price of energy OPGI sells into the IESO spot market in that hour, which average 
price shall be determined by dividing OPGI’s hourly spot market revenue in $ by the 
quantity (calculated in MWh) of OPGI’s spot market sales; and 


 
(c) OPGI may apply to the Board for adjustments to (a) or (b) above if necessary or desirable 


depending upon the precise nature of the location-based marginal pricing introduced. 
 


8 Capacity Reserve Market and Location-Based Marginal Pricing 


In the event that both a capacity reserve market and location-based marginal pricing are 
developed in Ontario at any time while the provisions of Part 2 are in effect, then: 


(a) the following definition of “Average Price” or “AP” shall be used in lieu of the definitions 
provided for in paragraphs 1, 6 or 7 of Part 2 above: 


 “Average Price” or “AP” is the price against which the Price Cap is compared to 
determine whether a Rebate is required in respect of a Settlement Period.  The Average 
Price is determined by using the following formula: 


 AP =Σ[CWh * (Hourly Reserve Capacity Price * Reserve Capacity Ratio)]  
              h 


 + Σ (Locational Spot Price * q ih)/CRQ 
       h,i  


(b) the Price Spike Adjustment shall be calculated according to the following formula in lieu 
of the formula provided for in paragraphs 2(b) or 6 of Part 2 above: 


 PSA = [(Hourly Reserve Capacity Price * Reserve Capacity Ratio) 
 + Σ ((Locational Spot Price * qih)/Qh) - $125/MWh] 
     i 
 * (Qh – OPGI’s Generation for that hour); 
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(c) OPGI may apply to the Board for adjustments to (a) or (b) above if necessary or desirable 
depending upon the precise nature of the capacity reserve market or location-based 
marginal pricing introduced. 


9 Additional Adjustment for Changes in Law 


If one or more Changes in Law cause or are reasonably expected to cause a decrease in OPGI's 
net annual income equal to or greater than $60,000,000, then, rather than treating such Changes 
in Law as a Force Majeure Event for purposes of paragraph 2 above, OPGI may apply to the 
Board for a variation in the CRQ, Rebate, and/or the Price Cap methodology in respect of the 
Settlement Period in which the Change in Law occurs and all subsequent Settlement Periods the 
Change in Law is reasonably expected to affect in order to ensure that OPGI is not materially 
adversely affected as a result, taking into account all Changes in Law and whether the net effect 
of these Changes in Law have benefited or are reasonably likely to benefit OPGI during the same 
time period or any prior or subsequent time period. 


10 Termination of Part 2 


Beginning April 1, 2005 the OPG rebate calculation will be determined by the formula set out in 
Schedule B - Additional Terms and Conditions of Settlement Agreement Between IESO & OPG 
as amended from time to time. 


PART 3  TRANSFER OF EFFECTIVE CONTROL 
 


[Part 3 is revoked, effective December 7, 2005] 


PART 4  INBOUND TRANSMISSION RIGHTS AND IMPORT LIMITS 
 
1 Definitions and Interpretation 


In this Part 4, “season” means the winter period (the “winter season”) from and including 
November 1 until and including April 30 of the following year or the summer period (the “summer 
season”) from and including May 1 until and including October 31 of the same year, as 
applicable. 


2 Inter-tie and Import Limits 


(a) OPGI shall not import energy into Ontario in excess of the energy import limits set forth in 
(b) below.  In no event shall a purchase from the IESO spot market in Ontario be 
construed as an import of energy into Ontario for such purposes. 


 
(b) The energy import limits referred to in (a) above are: 
 
 (i) 7.24 TWh during the winter season (increased to 7.28 TWh in a leap year); 
  and 


(ii) 6.58 TWh during the summer season; 
 
all of which figures shall be increased, at the in service date of new or upgraded inter-tie 
facilities, by 35 percent times the number of hours in a season multiplied by any 
applicable net increase in inter-tie capacity in Ontario as determined by the IESO from 
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that in effect on the date of the opening of the competitive electricity market.  For such 
purposes, inter-tie capacity shall be based on the Ontario transfer capacity in the 
applicable season. 


(c) The foregoing provisions of paragraph 2 shall not be required to be complied with by 
OPGI with the IESO’s consent in an emergency situation. 


3 Export Limits 


 Unless otherwise provided herein, none of the provisions of Parts 2 through 5 shall limit 
 OPGI’s ability to export energy from Ontario. 


 


PART 5  MARKET BASED ANCILLARY SERVICES 
 
(Note: Market based ancillary services are currently comprised of Operating Reserves only, but the 
principles outlined herein suggest a framework that could be used for other market based ancillary 
services.) 
 
Unless the IESO has determined, based on the number of independently controlled competing 
alternatives and other circumstances in its discretion, that a competitive market for any category of 
operating reserves (i.e. 10-minute and 30-minute) exists, OPGI shall be required to comply with the 
following requirements: 
 
(a) subject to (a.1), the price to be offered by OPGI associated with each category of OPGI operating 


reserve services will not exceed a cap to be contained in an agreement to be negotiated between 
OPGI and the IESO, which cap will be designed, taking into account the relevant IESO market 
rules, to compensate OPGI for its actual cost of providing such operating reserve services, 
including additional operating and maintenance costs, additional fuel costs, additional opportunity 
costs associated with providing such operating reserve services from OPGI hydroelectric 
generation units, and a reasonable rate of return on incremental capital needed to provide such 
operating reserve services, and which agreement shall require OPGI to offer the maximum 
available amount of each category of operating reserve services, consistent with good utility 
practices, for each OPGI generation unit capable of providing such services; 


 
(a.1) notwithstanding (a) above, save and except where the IESO has advised OPGI that specific units 


are required to offer in for reliability, OPGI may offer less than the maximum available amount of 
any category of operating reserve where this is necessary in order for OPGI to satisfy its 
obligations under, or to give effect to, any shareholder declaration or resolution of the Minister of 
Energy in effect at the relevant time relating to, or any Regulation made under the Environmental 
Protection Act (Ontario) relating to, carbon dioxide (CO2) emissions arising from the use of coal at 
OPGI’s coal-fired generation stations; 


 
(b) subject to (a.1), in the event that the agreement referred to in (a) above cannot be reached, the 


terms of such agreement shall be determined through binding commercial arbitration by a 
mutually agreed independent arbitrator on agreed terms of arbitration; 


 
(c) subject to (a.1), in the event that either OPGI or the IESO subsequently determines that the 


operation of the market is such that the intent of the agreement referred to in (a) or (b) above is 
materially frustrated, then OPGI and the IESO shall negotiate amendments (which may be 
retroactive) to the terms of such agreement with a view to correcting such situation and, in the 
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event that they cannot agree on such amendments, the amendments, if any, shall be determined 
through binding commercial arbitration by a mutually agreed independent arbitrator on agreed 
terms of arbitration; 


 
(d) subject to (a.1), OPGI shall comply with the terms of the agreement referred to in (a) or (b) above, 


as it may be amended under (c) above; 
 
(e) subject to (a.1), pending reaching an agreement, or pending the resolution of any dispute, the 


IESO may at any time set the price cap and terms on which OPGI must provide any category of 
operating reserve services, subject to later adjustment upon final agreement or final resolution of 
the dispute with interest at the Prime Rate, calculated and accrued daily; and 


 
(f) subject to (a.1), if the IESO's market rules at any time are such that the market clearing price for 


a category of operating reserve services does not include both the offer price and the opportunity 
cost of the marginal unit providing the service, and the agreement referred to in (a) or (b) above 
has not taken such factors into account, then the agreement referred to in (a) or (b) above shall 
be considered to have been materially frustrated for purposes of (c) above. 


 
 
PART 6  BRUCE DECONTROL RELATED CONDITIONS 
 
1. The Licensee shall implement a Ring-Fence plan in accordance with the plans referred to in 


Section 8A of OPG's pre-filed evidence, and as detailed more fully in Interrogatory Responses I 
6.5, and I 15.13 of RP-2002-0142, with the following exception: 


 
a) Only commercially sensitive information will be captured by the Ring-Fence plan.  For 


clarity, this consists of Bruce Power outage information not already in the public domain 
and unit condition information only. 


2. The Licensee shall conduct internal audits of the Ring-Fence plan every two calendar years.  For 
clarity, the next internal audit will take place in 2007. 


 
3. The Licensee must provide to the Board every year a self-certification statement signed by both 


the Chief Executive Officer and the Senior Regulatory Officer or other Senior Officer of OPG that 
the Ring-Fence plan methodology is operational for the activities that remain ring-fenced. 


 
4. OPG shall make Status Reports to the Board within 30 days of: 
 
 a. Any additional agreements entered into with BP LP; 
 
 b. Any amendments, replacements or extensions of existing agreements with BP LP; and 
 
 c. Expired agreements under the Bruce Transaction. 
 
5. Prior to May 1st of every other year of this licence (coincident with the years in which an internal 


audit is conducted), OPG shall submit an annual Confidential Audit Report to the Board. For 
clarity, the next report will be filed on or before May 1, 2007. The report shall include: 


 
a. A review of the design, implementation, completeness and security of the 


Ring-Fence plan by OPG's internal audit group; 
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b. A list of all the violations of the Ring-Fence plan with an explanation as to the type of 
violation, the employee's position and department or group, and whether the incident 
represents a repeat violation by a given employee;  


 
c. Recommendations regarding corrective action where the Ring-Fence plan has 


been violated; 
 


d. A list of the number of employees that have moved outside the Ring-Fence to a new 
position in OPG (whether the position is permanent or temporary) The Report shall 
identify the old position and department or group that was in the Ring-Fence plan, and 
the new position and department or group in which the employee now works. 


 
6. Prior to December 31st of every other year of this licence (coincident with the years in which an 


internal audit is conducted), OPG shall submit an annual Public Audit Report to the Board for the 
public record. The report shall include the above findings from the Confidential Audit Report, 
however, the report shall be redacted to remove personal information and any other information 
that the Board agrees may be redacted under its confidential filing guidelines.  For clarity, the 
next report will be filed on or before December 31, 2007. 


 
7. The Contract for Differences for Forced Outages agreement between OPG and BP LP shall not 


be renewed at its expiry on the second anniversary of Market Opening. 
 
 
PART 7  RING-FENCING OF AFFILIATE MARKET FUNCTIONS 
 
1. The Licensee shall not share employees that are directly involved in the offer to supply electricity 


or ancillary services into any of the IESO administered markets with Portlands Energy Centre L.P. 
(PEC) or any other affiliate that is licensed to generate electricity in Ontario. This shall not 
preclude the sharing of corporate services between the Licensee and PEC or any other affiliate 
as those services are defined in the Affiliate Relationships Code for Electricity Distributors and 
Transmitters subject to those employees not having access to confidential information as 
described in paragraph 2. 


 
2.  The Licensee shall implement a ring-fencing plan to ensure that no competitively sensitive 


information (“CSI”) shall be disclosed to or obtained from any employees of PEC or any other 
affiliate that is licensed to generate electricity in Ontario who at the time of disclosure are 
engaged by PEC or the other affiliate in roles or functions involving the offer to supply electricity 
or ancillary services into any of the IESO administered markets. 


 
3. For the purpose of paragraph 2, CSI includes information about electricity bid and offer strategy, 


electricity offer prices and quantities, gas procurement strategies and outage plans. CSI does not 
include (i) historical data or information that is no longer competitively relevant (ii) data or 
information that is in the public domain or (iii) documents from which competitive information has 
been redacted, deleted, aggregated or otherwise dealt with in a manner that renders the 
document in question non-confidential and not commercially sensitive. 


 
 
PART 8  REQUIREMENT TO OFFER INTO IESO ADMINISTERED MARKETS 
 
1. Subject to any applicable regulatory or safety requirements and the Agreement described in 


paragraph 2, the Licensee shall at all times offer all available generating capacity into the IESO 
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administered markets for Operating Reserve, the Day Ahead Commitment Process and for real-
time Energy (the Must-Offer Condition). 


 
2. The Licensee shall enter into an Agreement with the IESO for the purpose of assessing ongoing 


compliance with the Must-Offer Condition established in paragraph 1. The Agreement shall 
include any necessary detail or description of the Must-Offer Condition, the criteria that will be 
used to assess whether the Licensee has complied with the condition, and the right for the IESO 
to audit the Licensee where the IESO identifies based on the criteria that the Licensee may not 
have complied with the condition. The Licensee shall file the Agreement for approval of the OEB. 
Once the Agreement is approved, any material changes to the Agreement shall be filed with the 
OEB for approval. 
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SCHEDULE A 
 
TERMS AND CONDITIONS OF SETTLEMENT AGREEMENT BETWEEN IESO AND OPGI 
 
For these purposes, terms with initial capitals not otherwise defined herein shall have the meanings 
ascribed thereto in paragraph 1 of Part 3 of the licence  conditions of OPGI or the IESO’s Market Rules, 
as applicable. 
 
OPGI will be required to rebate annually to the IESO. As soon as practicable and preferably within 15 
days following the final settlement of transactions which occurred during each Settlement Period, the 
IESO shall calculate the Rebate and notify OPGI of such calculated Rebate. 
 
If OPGI agrees with the IESO's calculation then, within 30 days of being notified, OPGI will be required to 
pay such Rebate, if any, to the IESO. If OPGI does not agree with the IESO's calculation and the parties 
can agree within a further 30 days on a revised Rebate, then, within 30 days of so agreeing, OPGI will be 
required to pay the agreed revised Rebate, if any, to the IESO.  If OPGI does not agree with the IESO's 
calculation and the parties cannot agree on a revised Rebate within such further 30 day period, then the 
matter shall be finally determined by arbitration by the Dispute Resolution Panel of the IESO, and, within 
30 days of such final determination, OPGI will be required to pay the finally determined Rebate, if any, to 
the IESO. The initially calculated, agreed revised, or finally determined Rebate, as applicable, shall be the 
Rebate in respect of such Settlement Period for all purposes hereof.  Unless the Rebate is paid within 30 
days of the IESO notifying OPGI, interest at the Prime Rate, calculated and accrued daily, from such 30th 
day until the date of payment to the IESO will in all cases be added to (and based upon) the final Rebate 
owing. 
 
Following payment of the Rebate by OPGI to the IESO, the IESO shall pay or apply the Rebate as 
follows: 
 
(a) Where the Rebate is $10 million or more, exclusive of any amounts representing interest or GST, 


the IESO shall pay the Rebate, including GST and interest, to all persons who were Market 
Participants in Ontario during the Settlement Period and who pursuant to the Market Rules had 
attributed to them during the Settlement Period an allocated quantity of energy withdrawn at a 
Delivery Point  (the “Ontario Payees”).  The IESO shall pay the Rebate to Ontario Payees by the 
next IESO Payment Date for the real-time market following the end of the month in which the 
payment from OPGI is received and the IESO shall distribute payment of the Rebate to Ontario 
Payees in proportion to the allocated quantities of energy withdrawn at a Delivery Point which 
were attributed to each Ontario Payee during the Settlement Period.  The IESO may, to the 
extent practicable, pay the Rebate to all or some Ontario Payees by applying a Rebate settlement 
credit to the Ontario Payees’ applicable Settlement Statements; and 


 
 
(b) Where the Rebate is less that $10 million, exclusive of any amounts representing interest or GST, 


the IESO shall retain and apply the Rebate, inclusive of any amounts representing interest or 
GST, to offset the IESO Administration Charge imposed on Market Participants in accordance 
with section 4.5, Chapter 9 of the Market Rules, during the period in which the first order of the 
OEB approving the IESO Administration Charge made, 


 
 (i) pursuant to subsection 19(2) of the Electricity Act, 1998, and 
 


(ii) subsequent to the date on which payment of the Rebate is received by the IESO, is in 
effect. 
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Where paragraph (a) applies, if by the date upon which the IESO is required to pay the Rebate to 
Ontario Payees, the IESO cannot locate an Ontario Payee, or a successor or other representative 
of the said Ontario Payee to whom the IESO is permitted or required by law to pay the said 
Ontario Payee’s share of the Rebate, the IESO shall retain the said Ontario Payee’s share of the 
Rebate for a period of 90 days from the date upon which the Rebate is otherwise payable to all 
other Ontario Payees, and during this period the IESO will make commercially reasonable efforts 
to locate and payout the applicable share of the Rebate to the said Ontario Payee or his 
successor or other legal representative.  If the IESO is unable to locate the said Ontario Payee or 
his successor or other legal representative within this 90 day period, the IESO shall retain the 
said Ontario Payee’s share of the Rebate and apply it to the IESO Administration Charge in 
accordance with paragraph (b), as set out herein. 


 
 Nothing shall preclude agreements that require the purchaser to return the rebate or any portion 


thereof to OPGI or any other party. 
 
The Settlement Agreement may also include the following terms: 
 


• Definitions and Interpretation 
• Notice by OPGI to IESO of Payment and Non-Payment 
• Appropriate limitations of liability 
• IESO shall recover its reasonable rebate administration expenses through its fees 
• Appropriate indemnification provisions 
• IESO to act on its own behalf and as agent for Ontario Metered Market Participants entitled to 


rebates to the extent of their interests, and such Metered Market Participants are entitled, 
provided that they give a satisfactory funded indemnity to the IESO, to enforce, by arbitration, 
the Settlement Agreement directly against OPGI if desired, with reasonable assistance to be 
provided by IESO at their expense 


• IESO may assign agreement to a qualified replacement upon approval of OEB. No other 
assignments without consent of other party and OEB 


• IESO may subcontract any duties required of it 
• Fund transfer instructions, which may be changed on notice to OPGI by IESO 
• Arbitration clause with Dispute Resolution Panel as arbitrator 
• Recipient registrants responsible for all taxes, if any 
• Any interest earned on funds by IESO shall be paid to recipient registrants similarly to other 


funds 
• IESO not to be viewed as in conflict in any respect as a result of its participation in the 


Settlement Agreement 
• IESO may hold funds on deposit with a Canadian financial institution or in short-term 


obligations of the federal or Ontario government or any Canadian financial institution 
• IESO may, but shall not be obliged to, retain and refrain from distributing any funds in the 


event of any dispute, and may seek advice from the Dispute Resolution Panel 
• Termination of agreement when OPGI Rebate obligations terminate and all funds distributed 


or applied. OPGI/IESO indemnification obligations and third party enforcement rights to 
survive termination, former indefinitely and latter for 2 years only 


• IESO may rely on any document which it believes to be genuine and on the advice of 
counsel, if it acts in good faith 


• IESO not responsible for any non-payment by OPGI 
• Binding on successors and permitted assigns 
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• Notice clause 
• Only may be amended in writing 
• Governed by the laws of Ontario 
• Counterparts clause 
• Further assurances clause 
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SCHEDULE B 
ADDITIONAL TERMS AND CONDITIONS OF SETTLEMENT AGREEMENT BETWEEN IESO & OPG 
 
 


The following sets out the procedure for calculating, allocating and passing through the Market Power 
Mitigation Agreement (MPMA) Rebate.  Where there is a conflict between Schedule A in the 
Minister’s Directive dated March 24, 1999, as amended or replaced by a subsequent Ministerial 
Directive dated February 25, 2003 which relates to Order-in-Council 654/2003 (dated March 19, 
2003), and subsequent Orders-in-Council including Order-in-Council No. 843/2003 (dated April 2, 
2003), Order-In-Council No. 207/2005 (dated February 16, 2005),  Order-in-Council No. 1909/2005 
(dated December 7, 2005),  Order-in-Council No. 141/2006 (dated February 3rd, 2006), Order-in-
Council No. 1062/2006 (dated May 17, 2006) and this Schedule B, then this Schedule B prevails.   
 
For the First Settlement Period (May 1, 2002 to April 30, 2003) 
 
1) The first MPMA Rebate is to be paid out for the 9-month period ending January 31, 2003.  This is 


the amount, as calculated by the IESO and agreed to by OPG, that OPG is required to rebate for 
the nine month period, based on OPG’s MPMA license conditions, less the interim payment 
already made by OPG of approximately $335 million and amounts relating to decontrol 
applications pending before the Ontario Energy Board.  OPG is to pay this net amount to the 
IESO by May 9, 2003. 


 
2) The second MPMA Rebate will cover the three-month period February 1, 2003 to April 30, 2003 


inclusive.  This is the amount, as calculated by the IESO and agreed to by OPG, that OPG is 
required to rebate for the three month period, based on OPG’s license conditions, adjusted for 
any true-up required to ensure that the sum of the two rebates for the first settlement period, 
including the interim payment, is equal to OPG’s full rebate requirements for the first Settlement 
Period under the OPG’s MPMA license conditions.   OPG is to pay this amount to the IESO by 
August 12, 2003. 


 
3) The IESO will pay the pro rata share of the first MPMA Rebate and the second MPMA Rebate 


based on the allocated quantity of energy withdrawn during the applicable period by market 
participants who are receiving the fixed price under sections 79.4 and 79.5 of the Ontario Energy 
Board Act, 1998 to the Ontario Electricity Financial Corporation.  


 
4) The IESO will pay the pro rata share of the first MPMA Rebate and the second MPMA Rebate 


based on the allocated quantity of energy withdrawn during the applicable period by market 
participants who are not distributors and are not receiving the fixed price under sections 79.4 and 
79.5 of the Ontario Energy Board Act, 1998 directly to those market participants or their 
assignees that are market participants where the market participants have assigned their MPMA 
rebate. 


 
5) The IESO will pay to distributors who are market participants, including host distributors on behalf 


of their embedded distributors, the pro rata share of the first MPMA Rebate and the second 
MPMA Rebate based on the share of energy withdrawn during the applicable period by 
consumers in the distributor’s or embedded distributor’s respective service areas who are not 
receiving the fixed price under sections 79.4 and 79.5 of the Ontario Energy Board Act, 1998 and 
by customers of retailers who have assigned all or a portion of their entitlement to an MPMA 
Rebate to that retailer.  In making these calculations and payments the IESO will rely on the 
information reported by the distributors to the IESO as required under Appendix D.  Once the 
IESO has received the information from the distributors and disbursed the first MPMA Rebate or 
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the second MPMA Rebate in accordance with this Schedule B, there shall be no opportunity to 
correct any such information or provide any additional information and all amounts paid shall be 
final and binding and not subject to any adjustment.  


 
6) After making the payments set out in 3), 4), and 5), the IESO is to pay any remaining Rebate to 


the Ontario Electricity Financial Corporation to offset in whole or in part the cost of providing the 
fixed price of 4.3 cents per kilowatt hour to consumers who are eligible to receive, are receiving or 
have received the fixed price under sections 79.4 and 79.5 of the Ontario Energy Board Act, 
1998.  Any amounts returned to the IESO by distributors in accordance with their license 
conditions shall be paid over to the Ontario Electricity Financial Corporation.  


 
For the Settlement Periods (May 1, 2003 to January 31, 2005) 
 
7) For each Settlement Period or partial Settlement Period from May 1, 2003 to January 31, 2005, 


OPG is to make quarterly MPMA Rebate payments to the IESO, consistent with OPG’s MPMA 
license conditions, as calculated by the IESO and agreed to by OPG. The IESO and OPG may 
agree to appropriate true-up and carry forward mechanisms provided that these are consistent 
with forwarding the Rebate as soon as practicable. 


 
8) For each Settlement Period or partial Settlement Period from May 1, 2003 to January 31, 2005 


the MPMA rebate payments to market participants will be calculated and determined by the IESO 
as follows: 


 
BPPR = [(WAP – CAP) x 0.5 x TAQEW] 
 


 Where: 
“Business Protection Plan Rebate” or “BPPR” is the MPMA Rebate paid out to consumers who 
are not receiving the fixed price under sections 79.4 and 79.5 of the Ontario Energy Board Act, 
1998. The BPPR is to rebate half of the amount by which the weighted average commodity price 
of electricity exceeds 3.8 cents per kilowatt- hour. 


 
“Weighted Average Price” or “WAP” is the average Hourly Ontario Electricity Price weighted by 
load over the Settlement Period as determined by the IESO. 
 
“Total Allocated Quantity of Energy Withdrawn” or “TAQEW” is the total electricity withdrawn 
from the IESO-controlled grid for use in Ontario during the Settlement Period. 


 
9) The IESO will make quarterly MPMA payments to market participants based on the applicable 


Settlement Period to the end of the previous quarter, and taking into account all prior quarterly 
MPMA payments made with respect to the applicable Settlement Period. The IESO will adjust the 
payment for the final quarter of each Settlement Period to ensure that the sum of the quarterly 
MPMA payments for the applicable Settlement Period does not exceed the BPPR entitlement for 
the Settlement Period.   If there is an overpayment of quarterly payments over a Settlement 
Period based on the BPPR entitlement for that Settlement Period, any such overpayment can be 
carried over to successive Settlement Periods to be offset against future payments. 


 
10) The IESO will pay the pro rata share of the BPPR based on the allocated quantity of energy 


withdrawn for the applicable period by market participants who are receiving the fixed price under 
sections 79.4 and 79.5 of the Ontario Energy Board Act, 1998 to the Ontario Electricity Financial 
Corporation.  
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11) The IESO will pay the pro rata share of the BPPR based on the allocated quantity of energy 
withdrawn for the applicable period by market participants who are not distributors and are not 
receiving the fixed price under sections 79.4 and 79.5 of the Ontario Energy Board Act, 1998 
directly to those market participants or their assignees that are market participants where the 
market participants have assigned their MPMA Rebate. 


 
12) The IESO will pay to distributors who are market participants, including host distributors on behalf 


of their embedded distributors, the pro rata share of the BPPR based on the share of energy 
withdrawn for the applicable period by consumers in the distributor’s or embedded distributor’s 
respective service areas who are not receiving the fixed price under sections 79.4 and 79.5 of the 
Ontario Energy Board Act, 1998 for the MPMA Rebate and by customers of retailers who have 
assigned all or a portion of their entitlement to an MPMA Rebate to that retailer.  In making these 
calculations and payments the IESO will rely on the information reported by the distributors to the 
IESO as required under Appendix D.  Once the IESO has received the information from the 
distributors and disbursed the BPPR for that quarter in accordance with this Schedule B, there 
shall be no opportunity to correct any such information or provide any additional information and 
all amounts paid shall be final and binding and not subject to any adjustment. 


 
13) For the quarterly periods from May 1, 2003 to January 31, 2005, after making the payments set 


out in 10), 11), and 12), the IESO is to pay any remaining Rebate to the Ontario Electricity 
Financial Corporation to offset in whole or in part the cost of providing the prices established 
under sections 79.4 and 79.5 of the Ontario Energy Board Act, 1998 to consumers who are 
eligible to receive the prices established under sections 79.4 and 79.5 of the Ontario Energy 
Board Act, 1998.  Any amounts returned to the IESO by distributors in accordance with their 
license conditions shall be paid over to the Ontario Electricity Financial Corporation. 


 
 
For the Payment for the Period (February 1, 2005 to March 31, 2005) 
 
14) For the Payment for the Period from February 1, 2005 to March 31, 2005, OPG is to make an 


MPMA Rebate payment to the IESO, consistent with OPG’s MPMA license conditions, as 
calculated by the IESO and agreed to by OPG. The IESO and OPG may agree to appropriate 
true-up and carry forward mechanisms provided that these are consistent with forwarding the 
Rebate as soon as practicable. 


 
15) For the Payment for the Period from February 1, 2005 to March 31, 2005 the MPMA rebate 


payments to market participants will be calculated and determined by the IESO as follows: 
 


BPPR = [(WAP – CAP) x 0.5 x TAQEW] 
 


 Where: 
“Business Protection Plan Rebate” or “BPPR” is the MPMA Rebate paid out to consumers who 
are not receiving the fixed price under sections 79.4, 79.5, and 79.16 of the Ontario Energy Board 
Act, 1998. The BPPR is to rebate half of the amount by which the weighted average commodity 
price of electricity exceeds 3.8 cents per kilowatt hour. 


 
“Weighted Average Price” or “WAP” is the average Hourly Ontario Electricity Price weighted by 
load over the Settlement Period as determined by the IESO. 
“Total Allocated Quantity of Energy Withdrawn” or “TAQEW” is the total electricity withdrawn 
from the IESO-controlled grid for use in Ontario during the Settlement Period. 
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16) The IESO will make the MPMA payment to market participants for the two month period ending 
March 31, 2005 taking into account all prior MPMA payments made in that Settlement Period.  


 
17) The IESO will pay the pro rata share of the BPPR based on the allocated quantity of energy 


withdrawn for the applicable period by market participants who are receiving the prices 
established under sections 79.4, 79.5 and 79.16 of the Ontario Energy Board Act, 1998 to the 
Ontario Electricity Financial Corporation.  


 
18) The IESO will pay the pro rata share of the BPPR based on the allocated quantity of energy 


withdrawn for the applicable period by market participants who are not distributors and are not 
receiving the prices established under sections 79.4, 79.5, and 79.16 of the Ontario Energy Board 
Act, 1998 directly to those market participants or their assignees that are market participants 
where the market participants have assigned their MPMA Rebate. 


 
19) The IESO will pay to distributors who are market participants, including host distributors on behalf 


of their embedded distributors, the pro rata share of the BPPR based on the share of energy 
withdrawn for the applicable period by consumers in the distributor’s or embedded distributor’s 
respective service areas who are not receiving the prices established under sections 79.4, 79.5, 
and 79.16 of the Ontario Energy Board, Act 1998 for the MPMA Rebate and by customers of 
retailers who have assigned all or a portion of their entitlement to an MPMA Rebate to that 
retailer.  In making these calculations and payments the IESO will rely on the information reported 
by the distributors to the IESO as required under Appendix D.  Once the IESO has received the 
information from the distributors and disbursed the BPPR for that quarter in accordance with this 
Schedule B, there shall be no opportunity to correct any such information or provide any 
additional information and all amounts paid shall be final and binding and not subject to any 
adjustment. 


 
20) After making the payments set out in 17), 18), and 19), the IESO is to pay any remaining Rebate 


to the Ontario Electricity Financial Corporation to offset in whole or in part the cost of providing 
the prices established under sections 79.4, 79.5, and 79.16 of the Ontario Energy Board Act, 
1998 to consumers who are eligible to receive the prices established under sections 79.4, 79.5, 
and 79.16 of the Ontario Energy Board Act, 1998.  Any amounts returned to the IESO by 
distributors in accordance with their license conditions shall be paid over to the Ontario Electricity 
Financial Corporation. 


 
Replacement of the MPMA Rebate With A New Payment for the Period (April 1, 2005 to 
December 31, 2005) 
 
21) For the Payment for the Period from April 1, 2005 to December 31, 2005, OPG is to make a 


single payment to the IESO, calculated as follows: 
 
Payment =  Sum over all hours [(HOEP - $47) x (ONPA (output) x 0.85)] 
 
Where: 
ONPA or OPG’s Non-Prescribed Assets are those generation assets operated and 
controlled by Ontario Power Generation, excluding Lennox Generating Station, that are not 
prescribed assets under section 78.1 of the Ontario Energy Board Act, 1998  as amended by 
the Electricity Restructuring Act, 2004. 
 
HOEP is the Hourly Ontario Energy Price as determined by the IESO. 
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ONPA (output) is the generation output from OPG’s Non-Prescribed Assets generation 
assets over each hour of the period adjusted to take account of volumes sold through 
Transitional Rate Option contracts and forward contracts in effect as of January 1, 2005.  


 
22) For the Payment for the Period from April 1, 2005 to December 31, 2005 the single payment to 


market participants will be equal to the payment calculated in 21) above.  
 
23) The IESO will pay the pro rata share of the Payment based on the allocated quantity of energy 


withdrawn for the applicable period by market participants who are receiving the prices 
established under sections 79.4, 79.5 and 79.16 of the Ontario Energy Board Act, 1998 to the 
Ontario Power Authority to be applied to the variance account established under section 25.33 (5) 
of the Electricity Act, 1998 as amended by the Electricity Restructuring Act, 2004.  


 
24) The IESO will pay the pro rata share of the Payment based on the allocated quantity of energy 


withdrawn for the applicable period by market participants who are not distributors and are not 
receiving the prices established under sections 79.4, 79.5, and 79.16 of the Ontario Energy Board 
Act, 1998 directly to those market participants or their assignees that are market participants 
where the market participants have assigned their Payment. 


 
25) The IESO will pay to distributors who are market participants, including host distributors on behalf 


of their embedded distributors, the pro rata share of the Payment based on the share of energy 
withdrawn for the applicable period by consumers in the distributor’s or embedded distributor’s 
respective service areas who are not receiving the prices established under sections 79.4, 79.5, 
and 79.16 of the Ontario Energy Board Act, 1998 for the Payment and by customers of retailers 
who have assigned all or a portion of their entitlement to a Payment to that retailer.  In making 
these calculations and payments the IESO will rely on the information reported by the distributors 
to the IESO as required under Appendix D.  Once the IESO has received the information from the 
distributors and disbursed the Payment for the period in accordance with this Schedule B, there 
shall be no opportunity to correct any such information or provide any additional information and 
all amounts paid shall be final and binding and not subject to any adjustment. 


 
26) After making the payments set out in 23), 24), and 25), the IESO is to pay any remaining amount 


of the Payment to the Ontario Power Authority to be applied to the variance account established 
under section 25.33 (5) of the Electricity Act, 1998 as amended by the Electricity Restructuring 
Act, 2004.  


 
27) With respect to its non-prescribed generating facilities, OPG shall maximize their value to the 


people of Ontario by operating those facilities in response to the price signals of the IESO-
administered markets.  OPG’s conduct in the IESO-administered markets under this direction is 
subject to review by the Market Surveillance Panel of the Ontario Energy Board. 
 


Replacement of the MPMA Rebate With A New Payment for the Period (January 1, 2006 to 
April 30, 2006) 
 
28) For the Payment for the Period from January 1, 2006 to April 30, 2006, OPG is to make a single 


payment to the IESO, calculated as follows: 
 
Payment = Sum over all hours [[(HOEP - $47) x (ONPA (output) x 0.85)] + [(PA (price) - $52) 
x (PA (amount))]] 
 
Where: 
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ONPA or OPG’s Non-Prescribed Assets are those generation assets operated and 
controlled by Ontario Power Generation, excluding Lennox Generating Station, that are not 
prescribed assets under section 78.1 of the Ontario Energy Board Act, 1998  as amended by 
the Electricity Restructuring Act, 2004. 
 
HOEP is the Hourly Ontario Energy Price as determined by the IESO. 
 
ONPA (output) is the generation output from OPG’s Non-Prescribed Assets generation 
assets over each hour of the period adjusted to take account of volumes sold through 
Transitional Rate Option contracts and forward contracts in effect as of January 1, 2005 and 
volumes sold through the Pilot Auction administered by the Ontario Power Authority in the 
first half of 2006 with sales volumes commencing on April 1, 2006. 
 
PA is the Pilot Auction administered by the Ontario Power Authority in the first half of 2006, 
which includes a limited amount of output from OPG’s non-prescribed assets, with sales to 
commence on April 1, 2006. 


  
PA (amount) is the hourly volume in MWh of OPG non-prescribed assets output sold through 
the Pilot Auction administered by the Ontario Power Authority in the first half of 2006 with 
sales commencing on April 1, 2006. 
 
PA (price) is the weighted average auction price in $/ MWh realized in each hour of the 
Period for the output of the limited amount of OPG non-prescribed assets output volume sold 
through the Pilot Auction administered by the Ontario Power Authority in the first half of 2006 
with sales volumes commencing on April 1, 2006. 
 


 
29) For the Payment for the Period from January 1, 2006 to April 30, 2006 the single Payment to 


market participants will be equal to the Payment calculated in 28) above.  
 
30) The IESO will pay the pro rata share of the Payment based on the allocated quantity of energy 


withdrawn for the applicable period by market participants who are receiving the prices 
established under sections 79.4, 79.5 and 79.16 of the Ontario Energy Board Act, 1998 to the 
Ontario Power Authority to be applied to the variance account established under section 25.33 (5) 
of the Electricity Act, 1998 as amended by the Electricity Restructuring Act, 2004.  


 
31) The IESO will pay the pro rata share of the Payment based on the allocated quantity of energy 


withdrawn for the applicable period by market participants who are not distributors and are not 
receiving the prices established under sections 79.4, 79.5, and 79.16 of the Ontario Energy Board 
Act, 1998 directly to those market participants or their assignees that are market participants 
where the market participants have assigned their Payment. 


 
32) The IESO will pay to distributors who are market participants, including host distributors on behalf 


of their embedded distributors, the pro rata share of the Payment based on the share of energy 
withdrawn for the applicable period by consumers in the distributor’s or embedded distributor’s 
respective service areas who are not receiving the prices established under sections 79.4, 79.5, 
and 79.16 of the Ontario Energy Board Act, 1998 for the Payment and by customers of retailers 
who have assigned all or a portion of their entitlement to a Payment to that retailer.  In making 
these calculations and payments the IESO will rely on the information reported by the distributors 
to the IESO as required under Appendix D.  Once the IESO has received the information from the 
distributors and disbursed the Payment for the period in accordance with this Schedule B, there 
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shall be no opportunity to correct any such information or provide any additional information and 
all amounts paid shall be final and binding and not subject to any adjustment. 


 
33) After making the payments set out in 30), 31), and 32), the IESO is to pay any remaining amount 


of the Payment to the Ontario Power Authority to be applied to the variance account established 
under section 25.33 (5) of the Electricity Act, 1998 as amended by the Electricity Restructuring 
Act, 2004. 


 
34) With respect to its non-prescribed generating facilities, OPG shall maximize their value to the 


people of Ontario by operating those facilities in response to the price signals of the IESO-
administered markets.  OPG’s conduct in the IESO-administered markets under this direction is 
subject to review by the Market Surveillance Panel of the Ontario Energy Board. 


 
OPG Rebate for the Period (May 1, 2006 to April 30, 2009) 
 
35) For the Period from May 1, 2006 to April 30, 2009, OPG is to make quarterly Payments to the 


IESO, as calculated by the IESO and agreed to by OPG as follows: 
 
Payment = Sum over all hours [(HOEP – ORL) x (ONPAO x 0.85 – PAA) + (PAP – PAORL) 
x PAA)] 


Ontario Power Generation’s quarterly payments will be based on a cumulative calculation 
commencing May 1, 2006 to the end of each quarter less the same cumulative calculation to 
the end of the previous quarter.  This will continue until the final quarter ending April 30, 
2009.  For greater certainty, where the payment formula results in an amount owing to OPG 
for any quarter, no such payment will be made to OPG by the IESO and any such amount will 
be carried forward into subsequent quarters. 


 
Where: 


ONPA or OPG’s Non-Prescribed Assets are those generation assets operated and 
controlled by Ontario Power Generation assets in service as of January 1, 2006, excluding 
Lennox Generating Station and excluding stations whose generation output is subject to a 
contract with the Ontario Power Authority (OPA) in the form of a hydroelectric energy supply 
agreement [entered into by the OPA and OPG pursuant to a ministerial direction made under 
section 25.32 of the Electricity Act, 1998], that are not prescribed assets under section 78.1 
of the Ontario Energy Board Act, 1998 as amended by the Electricity Restructuring Act, 2004.  
 
HOEP is the Hourly Ontario Energy Price as determined by the IESO. 
 
ONPAO is the generation output from OPG’s Non-Prescribed Assets, over each hour of the 
quarter adjusted to take account of volumes sold through forward contracts in effect as of 
January 1, 2005.  For greater certainty, any output from ONPA resulting from fuel conversion 
by Ontario Power Generation in ONPA, or incremental output from ONPA resulting from 
refurbishment or expansion, or is subject to a contract with the OPA in the form of a 
hydroelectric energy supply agreement, [entered into by the OPA and OPG pursuant to a 
ministerial direction made under section 25.32 of the Electricity Act, 1998] is to be excluded 
from ONPAO. 
 
Incremental Output is defined as: 
generation output x (new total installed capacity – installed capacity as of January 1, 2006) / 
new total installed capacity. 
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ORL is the Ontario Power Generation Revenue limit. 
For the period May 1, 2006 to April 30, 2007 ORL is equal to $46/ MWh. 
For the period May 1, 2007 to April 30, 2008 ORL is equal to $47/ MWh. 
For the period May 1, 2008 to April 30, 2009 ORL is equal to $48/ MWh. 
 
PA is the Pilot Auction administered by the Ontario Power Authority in the first half of 2006.  


  
PAA is the volume in MWh over each hour in the quarter that is sold by Ontario Power 
Generation through the PA.  
 
PAORL is the Pilot Auction Ontario Power Generation Revenue limit.  
For the period May 1, 2006 to April 30, 2007 PAORL is equal to $51/ MWh. 
For the period May 1, 2007 to April 30, 2008 PAORL is equal to $52/ MWh. 
For the period May 1, 2008 to April 30, 2009 PAORL is equal to $53/ MWh. 
 
PAP is the weighted average auction price in $/ MWh over each hour of the quarter realized 
for the PAA by Ontario Power Generation.  


 
36) For the Payment for the Period from May 1, 2006 to April 30, 2009 quarterly payments made by 


the IESO to market participants will be equal to the quarterly Payment calculated in 35) above. In 
the event of any quarterly Payment calculated in 35) above being negative, no quarterly payment 
will be made by the IESO to market participants. 


 
37) The IESO will pay the pro rata share of the Payment based on the allocated quantity of energy 


withdrawn for the applicable quarter by market participants who are receiving the prices 
established under sections 79.4, 79.5 and 79.16 of the Ontario Energy Board Act, 1998 to the 
Ontario Power Authority to be applied to the variance account established under section 25.33 (5) 
of the Electricity Act, 1998 as amended by the Electricity Restructuring Act, 2004.  


 
38) The IESO will pay the pro rata share of the Payment based on the allocated quantity of energy 


withdrawn for the applicable quarter by market participants who are not distributors and are not 
receiving the prices established under sections 79.4, 79.5, and 79.16 of the Ontario Energy Board 
Act, 1998 directly to those market participants.  


 
39) The IESO will pay to distributors who are market participants, including host distributors on behalf 


of their embedded distributors, the pro rata share of the Payment based on the share of energy 
withdrawn for the applicable quarter by consumers in the distributor’s or embedded distributor’s 
respective service areas who are not receiving the prices established under sections 79.4, 79.5, 
and 79.16 of the Ontario Energy Board Act, 1998 for the Payment.  In making these calculations 
and payments the IESO will rely on the information reported by the distributors to the IESO as 
required under Appendix D.  Once the IESO has received the information from the distributors 
and disbursed the Payment for the quarter in accordance with this Schedule B, there shall be no 
opportunity to correct any such information or provide any additional information and all amounts 
paid shall be final and binding and not subject to any adjustment. 


 
40) After making the payments set out in 37), 38), and 39), the IESO is to pay any remaining amount 


of the Payment to the Ontario Power Authority to be applied to the variance account established 
under section 25.33 (5) of the Electricity Act, 1998 as amended by the Electricity Restructuring 
Act, 2004.  
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41) With respect to its non-prescribed generating facilities, OPG shall maximize their value to the 
people of Ontario by operating those facilities in response to the price signals of the IESO-
administered markets.  OPG’s conduct in the IESO-administered markets under this direction is 
subject to review by the Market Surveillance Panel of the Ontario Energy Board. 
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SCHEDULE 1 LIST OF LICENSED GENERATION FACILITIES 
 
 
The Licence authorizes the Licensee only in respect to the following: 
 
Hydraulic Generation Facilities by River System - Owned and Operated 
 
Niagara River System 
Sir Adam Beck I 
Sir Adam Beck II 
Sir Adam Beck Pump 
DeCew I 
DeCew II 
 
St. Lawrence River System 
Robert H. Saunders 
 
Ottawa River System 
Otto Holden 
Des Joachims 
Chenaux 
Chats Falls (Units 2,3,4,5) 
 
Madawaska River System 
Mountain Chute 
Barrett Chute 
Arnprior 
Stewartville 
Calabogie 
 
Trent River System 
Healey Falls 
Ranney Falls 
Meyersburg 
Sidney 
Hagues Reach 
Seymour 
Frankford 
Sills Island 
 
Montreal River System 
Lower Notch 
Chute 
 


Matabitchuan River System 
Matabitchuan 
 
South River System 
Elliott Chute 
Bingham Chute 
Nipissing 
 
Sturgeon River System 
Crystal Falls 
 
Wanapitei River System 
Stinson 
Coniston 
McVittie 
 
Nipigon River System 
Pine Portage 
Cameron Falls 
Alexander 
 
English River System 
Ear Falls 
Manitou Falls 
Caribou Falls 
Lac Seul 
 
Winnipeg River System 
Whitedog Falls 
 
Kaministiquia River System 
Silver Falls 
Kakabeka Falls 
 


Aguasabon River System 
Aguasabon  
 
Mississippi River System 
High Falls 
 
Rideau River System 
Merrickville 
 
Otonabee River System 
Auburn 
Lakefield 
 
Muskoka River System 
Ragged Rapids 
Big Eddy  
South Falls 
Trethewey Falls 
Hanna Chute 
 
Beaver River System 
Eugenia Falls 
 
Severn River System 
Big Chute 
 
Abitibi River System 
Abitibi Canyon 
Otter Rapids 
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Hydraulic Generation Facilities by River System – Operated Only 
 
Ottawa River System  
Chats Falls (Units 6,7,8,9) 
 
Hydraulic Generation Facilities by River System – Operated 
 
Mattagami River System  
Little Long 
Harmon  
Kipling 
 
Gas Fired Generation - Owned and Operated 
 
Lennox 
 
Biomass Generation - Owned and Operated 
 
Atikokan 
Thunder Bay - Units 2, 3 
 
Nuclear Generation - Owned and Operated 
 
Pickering A  
Pickering B  
Darlington 
 
Nuclear Generation - Owned Only 
 
Bruce A  
Bruce B 
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		PART 1  GENERAL CONDITIONS

		In this Licence:



		“Act” means the Ontario Energy Board Act, 1998, S.O. 1998, c. 15, Schedule B;

		“Electricity Act” means the Electricity Act, 1998, S.O. 1998, c. 15, Schedule A;

		“generation facility” means a facility for generating electricity or providing ancillary services, other than ancillary services provided by a transmitter or distributor through the operation of a transmission or distribution system and includes any s...

		“Licensee” means Ontario Power Generation Inc.;

		“regulation” means a regulation made under the Act or the Electricity Act;

		PART 2  PRICE CAP AND REBATE

		“Average Price” or “AP” is the price against which the Price Cap is compared to determine whether a Rebate is required in respect of a Settlement Period.  The Average Price is determined by summing the product of the Hourly Price multiplied by the Con...

		“Changes in Law” means changes in law (including without limitation environmental laws, laws affecting OPGI's generation facilities, tax laws and the general laws affecting the regulation of electricity in Ontario), but excluding provincial tax laws a...

		“Contract Required Quantity” or “CRQ” means the quantity of energy upon which any Rebate is determined, in respect of a Settlement Period, as set forth in the Model Output Data and as may be modified pursuant hereto. Subject to such adjustments, the C...

		“Contract Weight” or “CWh” means the weighting for each hour in a Settlement Period, h, that is used to calculate the Average Price.  For any particular hour, the Contract Weight equals the Hourly Quantity for that hour divided by the CRQ for that Set...

		“Effective Control” in respect of output means control over the timing, quantity and bidding into the Ontario market of such output;

		“Force Majeure Adjustment” or “FMA” means a reduction in the Rebate as a result of a Force Majeure Event;

		“Force Majeure Event” means an event defined in clause 2(c)(ii) of Part 2 below;

		“Force Majeure Replacement Cost” or “FMRCh” means, for any particular hour in a Settlement Period, h, the predetermined net incremental replacement cost for each OPGI generation unit, as set forth in the Model Output Data that is used in determining t...

		“Hourly Quantity” or “Qh” means, for any particular hour in a Settlement Period, h, the quantity of energy upon which the Contract Weight is established, as set forth in the Model Output Data.  The sum of the Hourly Quantities for all hours in a Settl...

		“Hourly Price” or “Ph” means, for any particular hour in a Settlement Period, h, the unconstrained spot price for energy for that hour expressed in a price in $ per MWh, as determined by the IESO pursuant to its market rules;

		“Hourly Reserve Capacity Price” is the hourly market clearing price of reserve capacity;

		“Locational Spot Price” means, for any particular hour in a Settlement Period, h, and any particular OPGI generation unit, the spot price for energy at such generation unit’s interconnection, which will only apply if location-based marginal pricing is...

		“Model Output Data” means the data filed with the Board.  The Model Output Data contains data, some of which is confidential, derived from a production cost model of the electricity market in Ontario and neighbouring regions under the assumption that ...

		“OPGI” means Ontario Power Generation Inc.

		“Potential Force Majeure Event” means an event defined in clause 2(c)(i) of Part 2 below;

		“Price Cap” or “CAP” means $38/MWh, which is the threshold used in calculating the Rebate;

		“Price Spike Adjustment” or “PSA” means the reduction in the Rebate as a result of qualifying price spikes, as calculated pursuant hereto;

		“Prime Rate” means the variable annual rate of interest, calculated on the basis of a calendar year, announced from time to time by the IESO’s then principal Canadian banker as the reference rate of interest (commonly known as its prime rate) then in ...

		“Rebate” or “R” means the amount OPGI must pay the IESO as a consequence of the Average Price in any Settlement Period exceeding the Price Cap, less any applicable adjustments;

		“Rebate Carryforward Adjustment” or “RCA” means the adjustment in which negative Rebates from a Settlement Period are used to offset Rebates in subsequent Settlement Periods;

		“Reserve Capacity Ratio” is a number greater than 1, such as 1.2, that is set by the IESO for the purposes of multiplying by the hourly demand to determine the reserve capacity target in such hour;

		“Settlement Period” means each time period over which OPGI's compliance with the Price Cap shall be measured, which shall be over a 12 month period, except that (1) the first Settlement Period shall commence on the opening of the competitive electrici...

		“Tier 1” capacity means all nuclear and hydroelectric generation in Ontario and “Tier 2” capacity means that portion of Ontario’s generation capacity, including inter-tie capacity and demand-side bidding, that is not part of Tier 1 capacity.  For such...

		All dollar amounts referred to are expressed in Canadian dollars.

		OPGI shall pay a Rebate to the IESO in respect of each Settlement Period in which the Average Price (AP) exceeds the Price Cap (CAP). The amount of the Rebate shall be determined in accordance with the following formula:

		R = [(AP - CAP) * CRQ] - (RCA + PSA + FMA)

		If the calculated Rebate in respect of any Settlement Period is a negative number, then there shall be no Rebate, and the Rebate Carryforward Adjustment shall be changed as described herein.

		Initially, the Rebate Carryforward Adjustment (“RCA”) shall be zero. In any Settlement Period in respect of which the calculated Rebate is negative, the absolute value of that amount shall be the Rebate Carryforward Adjustment for the purposes of the ...

		A Price Spike Adjustment (PSA) shall be calculated for all hours in a Settlement Period in which both (1) the Hourly Price (Ph) exceeds $125/MWh, and (2) OPGI’s Generation for that hour is less than the Hourly Quantity (Qh).  The PSA for a Settlement ...

		PSA = (Ph - $125/MWh) * (Qh – OPGI’s Generation for that hour)

		where OPGI’s Generation for that hour = OPGI’s energy generated from all sources in Ontario (metered as per IESO market rules) the output of which is Effectively Controlled by OPGI and which was included as OPGI energy generated in the Model Output Da...

		(ii) Definition of Force Majeure Event

		A Force Majeure Event is either an Isolated Force Majeure Event or a Cumulative Force Majeure Event.

		An Isolated Force Majeure Event is that portion of any Potential Force Majeure Event that occurs after the Potential Force Majeure Event has caused a reduction in the energy actually generated by the applicable units greater than 250,000 MWh from the ...

		A Cumulative Force Majeure Event occurs in a Settlement Period when the cumulative reduction in that Settlement Period of energy actually generated by affected generation units in Ontario the output of which is Effectively Controlled by OPGI caused by...

		A Potential Force Majeure Event, or a portion of a Potential Force Majeure Event, that qualifies as both an Isolated Force Majeure Event or a Cumulative Force Majeure Event may at the discretion of OPGI within 15 days following the end of the applicab...

		(iii) Force Majeure Adjustment

		(iv) Adjustment to Force Majeure Replacement Cost

		(v) Notice

		Except as may be provided in (b) below, in the event that OPGI completes the transfer of Effective Control over the output of a generation unit, as determined by the Board under Part 3, then Qh for each hour in respect of the current and any subsequen...

		(b) Adjustment Necessitated by Environmental Laws

		In the event that OPGI transfers Effective Control over the output of a generation unit and the transferee, at the date of completion of the transfer, does not have and cannot reasonably obtain sufficient environmental emission permits or other enviro...

		(i) any adjustment to Qh and CRQ otherwise provided for in (a) above will reduced by the proportion that the transferred permitted output is of the transferred output, subject to (ii) below;

		(ii) in circumstances where OPGI’s remaining emission permits following the transfer of Effective Control are not sufficient to enable its remaining output during the applicable hours (the “remaining permitted output”) to meet or exceed 110 percent ti...

		(transferred permitted output/transferred output)/

		(remaining permitted output/remaining output); and

		(iii) where the transferee’s emission permits are affected by more than one substance, then the resulting adjustment to Qh and CRQ otherwise provided for in (i) or (ii) above will be that which operates to constrain the transferee’s output.

		(a) the following definition of “Average Price” or “AP” shall be used in lieu of the definition provided for in paragraph 1 of Part 2 above:

		“Average Price” or “AP” is the price against which the Price Cap is compared to determine whether a Rebate is required in respect of a Settlement Period.  The Average Price is determined by using the following formula:

		AP=

		Σ[CWh * [Ph + (Hourly Reserve Capacity Price * Reserve Capacity Ratio)]]

		h

		(b) the Price Spike Adjustment shall be calculated according to the following formula in lieu of the formula provided for in paragraph 2(b) of Part 2 above:

		PSA = [(Ph + Hourly Reserve Capacity Price * Reserve Capacity Ratio) - $125/MWh] * (Qh – OPGI’s Generation for that hour);

		(c) OPGI may apply to the Board for adjustments to (a) or (b) above if necessary or desirable depending upon the precise nature of the capacity reserve market introduced.

		In the event that location-based marginal pricing is developed in Ontario at any time while the provisions of Part 2 are in effect, then:

		(a) the following definition of “Average Price” or “AP” shall be used in lieu of the definition provided for in paragraph 1 of Part 2 above:

		“Average Price” or “AP” is the price against which the Price Cap is compared to determine whether a Rebate is required in respect of a Settlement Period. The Average Price is determined by using the following formula:

		AP=

		Σ (Locational Spot Price * qih)/CRQ

		h,i

		(b) the Hourly Price, or Ph, for purposes of determining if a price spike has occurred and in order to calculate the Price Spike Adjustment in each applicable hour, shall be the average price of energy OPGI sells into the IESO spot market in that hour...

		(c) OPGI may apply to the Board for adjustments to (a) or (b) above if necessary or desirable depending upon the precise nature of the location-based marginal pricing introduced.

		In the event that both a capacity reserve market and location-based marginal pricing are developed in Ontario at any time while the provisions of Part 2 are in effect, then:

		(a) the following definition of “Average Price” or “AP” shall be used in lieu of the definitions provided for in paragraphs 1, 6 or 7 of Part 2 above:

		“Average Price” or “AP” is the price against which the Price Cap is compared to determine whether a Rebate is required in respect of a Settlement Period.  The Average Price is determined by using the following formula:

		AP =Σ[CWh * (Hourly Reserve Capacity Price * Reserve Capacity Ratio)]

		h

		+ Σ (Locational Spot Price * q ih)/CRQ

		h,i

		(b) the Price Spike Adjustment shall be calculated according to the following formula in lieu of the formula provided for in paragraphs 2(b) or 6 of Part 2 above:

		PSA = [(Hourly Reserve Capacity Price * Reserve Capacity Ratio)

		+ Σ ((Locational Spot Price * qih)/Qh) - $125/MWh]

		i

		* (Qh – OPGI’s Generation for that hour);

		(c) OPGI may apply to the Board for adjustments to (a) or (b) above if necessary or desirable depending upon the precise nature of the capacity reserve market or location-based marginal pricing introduced.

		If one or more Changes in Law cause or are reasonably expected to cause a decrease in OPGI's net annual income equal to or greater than $60,000,000, then, rather than treating such Changes in Law as a Force Majeure Event for purposes of paragraph 2 ab...

		Beginning April 1, 2005 the OPG rebate calculation will be determined by the formula set out in Schedule B - Additional Terms and Conditions of Settlement Agreement Between IESO & OPG as amended from time to time.



		part 3  transfer of effective control

		[Part 3 is revoked, effective December 7, 2005]



		part 4  inbound transmission rights and import limits

		In this Part 4, “season” means the winter period (the “winter season”) from and including November 1 until and including April 30 of the following year or the summer period (the “summer season”) from and including May 1 until and including October 31 ...

		(a) OPGI shall not import energy into Ontario in excess of the energy import limits set forth in (b) below.  In no event shall a purchase from the IESO spot market in Ontario be construed as an import of energy into Ontario for such purposes.

		(b) The energy import limits referred to in (a) above are:

		(i) 7.24 TWh during the winter season (increased to 7.28 TWh in a leap year);

		and

		(ii) 6.58 TWh during the summer season;

		all of which figures shall be increased, at the in service date of new or upgraded inter-tie facilities, by 35 percent times the number of hours in a season multiplied by any applicable net increase in inter-tie capacity in Ontario as determined by th...

		(c) The foregoing provisions of paragraph 2 shall not be required to be complied with by OPGI with the IESO’s consent in an emergency situation.



		part 5  market based ancillary services

		PART 6  BRUCE DECONTROL RELATED CONDITIONS

		PART 7  RING-FENCING OF AFFILIATE MARKET FUNCTIONS

		PART 8  REQUIREMENT TO OFFER INTO IESO ADMINISTERED MARKETS

		schedule a

		terms and conditions of settlement agreement between IESO and opgi

		schedule b

		additional terms and conditions of settlement agreement between IESO & opg

		SCHEDULE 1 LIST OF LICENSED GENERATION FACILITIES
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Preface 


This regulatory document is part of the CNSC’s operating performance series of regulatory documents, 
which also covers commissioning, construction and severe accident management. The full list of 
regulatory document series is included at the end of this document and can also be found on the CNSC’s 
website. 


Regulatory document REGDOC-2.3.3, Periodic Safety Reviews, sets out the CNSC’s requirements for the 
conduct of a periodic safety review (PSR) for a nuclear power plant (NPP). It is consistent with the 
International Atomic Energy Agency’s Safety Standards Series, Specific Safety Guide No. SSG-25, 
Periodic Safety Review for Nuclear Power Plants [1]. REGDOC-2.3.3 supersedes RD-360, Life Extension 
of Nuclear Power Plants, published in February 2008. 


A PSR involves an assessment of the current state of the plant and its performance to determine the extent 
to which it conforms to applicable modern codes, standards and practices, and to identify any factors that 
would limit safe long-term operation.  


Operating experience in Canada and around the world, new knowledge from research and development 
activities, and advances in technology, are taken into account. This enables the determination of 
reasonable and practical improvements that should be made to structures, systems and components, and to 
existing programs, to ensure the safety of the facility to a level approaching that of modern nuclear power 
plants, and to ensure continued safe operation. A PSR is a rigorous safety assessment that is 
complementary to, and does not replace, routine and non-routine regulatory reviews, inspections, 
mid-term reports, event reporting and investigations, or other CNSC compliance and verification 
activities. 


Conduct of a PSR is intended to be a requirement that can be aligned with licence renewals and form part 
of the licensing basis for a regulated facility or activity within the scope of this document. It is intended 
for inclusion in licences, either as part of the conditions and safety and control measures in a licence, or as 
part of the safety and control measures to be described in a licence application and the documents needed 
to support that application. 


For existing nuclear power plants, the requirements contained in this document do not apply unless they 
have been included, in whole or in part, in the licence or licensing basis.  


An applicant or licensee may put forward a case to demonstrate that the intent of a requirement is 
addressed by other means and demonstrated with supportable evidence. 


The requirements and guidance in this document are consistent with modern national and international 
practices addressing issues and elements that control and enhance nuclear safety. 


Guidance contained in this document exists to inform the applicant, to elaborate further on requirements 
or to provide direction to licensees and applicants on how to meet requirements. It also provides more 
information about how CNSC staff evaluate specific problems or data during their review of licence 
applications. Licensees are expected to review and consider guidance; should they choose not to follow it, 
they should explain how their chosen alternate approach meets regulatory requirements. 


A graded approach, commensurate with risk, may be defined and used when applying the requirements 
and guidance contained in this regulatory document. The use of a graded approach is not a relaxation of 
requirements. With a graded approach, the application of requirements is commensurate with the risks 
and particular characteristics of the facility or activity. 
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Important note: Where referenced in a licence either directly or indirectly (such as through licensee-
referenced documents), this document is part of the licensing basis for a regulated facility or activity. 


The licensing basis sets the boundary conditions for acceptable performance at a regulated facility or 
activity, and establishes the basis for the CNSC’s compliance program for that regulated facility or 
activity. 


Where this document is part of the licensing basis, the word “shall” is used to express a requirement to 
be satisfied by the licensee or licence applicant. “Should” is used to express guidance or that which is 
advised. “May” is used to express an option or that which is advised or permissible within the limits of 
this regulatory document. “Can” is used to express possibility or capability. 


Nothing contained in this document is to be construed as relieving any licensee from any other 
pertinent requirements. It is the licensee’s responsibility to identify and comply with all applicable 
regulations and licence conditions. 
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Periodic Safety Reviews 


1. Introduction 


REGDOC-2.3.3, Periodic Safety Reviews, sets out the CNSC’s requirements for the conduct of a 
periodic safety review (PSR). A PSR is a comprehensive evaluation of the design, condition and 
operation of a nuclear power plant (NPP, plant). It is an effective way to obtain an overall view of 
actual plant safety and the quality of the safety documentation, and to determine reasonable and 
practical improvements to ensure safety until the next PSR or, where appropriate, until the end of 
commercial operation. 


PSRs have been effective in achieving improvements in safety. Adopting PSRs in support of licence 
renewal will ensure the continued improvement of NPP safety. Past experience with life-extension 
projects gives the CNSC and the Canadian nuclear industry a large degree of familiarity with the 
PSR process. As such, the application of a PSR in Canada represents an evolution of a current 
practice, as opposed to the adoption of a new one.  


1.1 Purpose 


This regulatory document sets out the CNSC’s requirements for the conduct of a PSR. Guidance is 
also provided on how these requirements may be met. 


1.2 Scope 


This document is intended for nuclear power plants. However, it can be used by other nuclear 
facilities applying a graded approach. 


1.3 Relevant regulations 


The following provisions of the Nuclear Safety and Control Act (NSCA) and regulations made under 
the NSCA that are relevant to this regulatory document: 


1. Subsection 24(4) of the NSCA states that “No licence shall be issued, renewed, amended or 
replaced − and no authorization to transfer one given − unless, in the opinion of the Commission, 
the applicant (a) is qualified to carry on the activity that the licence will authorize the licensee to 
carry on; and (b) will, in carrying on that activity, make adequate provision for the protection of 
the environment, the health and safety of persons and the maintenance of national security and 
measures required to implement international obligations to which Canada has agreed” 


2. Subsection 24(5) of the NSCA states that “A licence may contain any term or condition that the 
Commission considers necessary for the purposes of this Act…” 


3. Section 3 of the General Nuclear Safety and Control Regulations states the general licence 
application requirements 


4. Paragraphs 12(1)(c), (f) and (i) of the General Nuclear Safety and Control Regulations state that 
“Every licensee shall  
(c) take all reasonable precautions to protect the environment and the health and safety of 
persons and to maintain security of nuclear facilities and of nuclear substances; … 
(f) take all reasonable precautions to control the release of radioactive nuclear substances or 
hazardous substances within the site of the licensed activity and into the environment as a result 
of the licensed activity; … 
(i) take all necessary measures to facilitate Canada’s compliance with any applicable safeguards 
agreement;” 
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5. Sections 3 and 6 of the Class I Nuclear Facilities Regulations state the general licence 
application requirements specific to Class I nuclear facilities and the information required to 
apply for a Class I nuclear facility operating licence 


1.4 National and international standards 


Key principles and elements used in developing this regulatory document are consistent with 
national and international standards, guides and practices. In particular, this regulatory document is 
consistent with the International Atomic Energy Agency’s (IAEA) Safety Standards Series, Specific 
Safety Guide No. SSG-25, Periodic Safety Review for Nuclear Power Plants (SSG-25) [1]. 


2. General Requirements 


The licensee shall conduct a PSR in accordance with this regulatory document for the period until 
the next PSR or, if applicable, until the end of commercial operation of the plant. The PSR shall be 
conducted according to the following four phases: 


1. preparation of a PSR basis document 
2. conduct of the safety factors reviews and identification of findings 
3. analysis of the findings and their integral impact on the NPP’s safety (global assessment) 
4. preparation of a plan of safety improvements (integrated implementation plan) 


Guidance 


The objectives of a PSR are to determine: 


1. the extent to which the facility conforms to modern codes, standards and practices 
2. the extent to which the licensing basis remains valid for the next licensing period 
3. the adequacy and effectiveness of the programs and the structures, systems and components 


(SSCs) in place to ensure plant safety until the next PSR or, where appropriate, until the end of 
commercial operation 


4. the improvements to be implemented to resolve any gaps identified in the review and timelines 
for their implementation 


The PSR approach is outlined in SSG-25. The complex process of conducting a PSR can be 
facilitated by subdividing it into tasks that are identified as safety factors. These safety factors are 
intended to cover all aspects that are important to the safety of an operating nuclear power plant. The 
terms “safety factor” and “safety factor reports” are an adoption of the SSG-25 terms, with the 
addition of a safety factor for radiation protection. Safety factor reports are discussed further in 
sections 3 and 4. 


The licensee first prepares the PSR basis document which defines the scope and methodology for the 
PSR. This is then used to conduct the review, prepare the safety factor reports, and the global 
assessment report. The results of the PSR are used to establish the corrective actions and safety 
improvements to be included in the integrated implementation plan. 


The documentation submitted to the CNSC includes: 


1. PSR basis document 
2. reports on the review of each safety factor (safety factor reports) 
3. global assessment report (GAR) 
4. integrated implementation plan (IIP) 
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In accordance with SSG-25 and international practice, 10 years is considered an appropriate interval 
between PSRs to identify any factors that would limit the NPP’s continued safe operation and 
determine the extent to which it conforms to applicable modern codes, standards and practices. The 
next PSR interval may deviate from 10 years when it includes the end of commercial operation. The 
licensee may propose an alternative interval when the proposed operating strategy includes the end 
of commercial operations within or shortly after the 10-year interval. 


It is expected that the effort necessary to carry out a second (or subsequent) PSR of an NPP will 
often be considerably less than for the first. In general, subsequent PSRs will focus on changes in 
requirements, facility conditions, operating experience and new information, rather than repeating 
the activities of previous reviews.  


The PSR is complementary to, and does not replace, regulatory activities required and/or performed 
by the CNSC, including routine and non-routine regulatory reviews and inspections, mid-term 
reports, event reporting and investigations, or any other CNSC licensing and verification activities. 


3. Periodic Safety Review Basis Document 


The PSR basis document is an essential instrument that governs the conduct of the PSR. It ensures 
that the licensee and the CNSC have the same expectations for the PSR’s scope, methodology and 
outcomes. 


The PSR basis document shall be submitted to CNSC staff for acceptance. The required elements of 
the PSR basis document are: 


1. statement of current licensing basis, including exemptions and acceptable deviations 
2. statement of the proposed operating strategy of the facility 
3. description of scope of the PSR 
4. description of the methodology for the performance of the PSR, including the period for which 


the PSR is valid 
5. statement of applicable modern codes, standards and practices  
6. description of the methodology for the identification, dispositioning and tracking of gaps 
7. description of the methodology for the global assessment 
8. PSR governance 


3.1 Current licensing basis 


The licensee shall provide a description of the current nuclear power plant licensing basis at the time 
of initiation of the PSR, which will be used as a baseline for the conduct of the PSR. 


3.2 Proposed operating strategy of the nuclear power plant 


In the PSR basis document, the licensee shall state the proposed operating strategy of the plant. 


Guidance 


The PSR is performed to assess the condition of the NPP and the adequacy of the programs, 
including aging management programs, which are in place to maintain reactor safety. The review is 
forward-looking and the operating strategy of the plant should be considered to identify potentially 
lifetime-limiting features of the plant. The licensee is expected to identify whether the operating 
strategy is operation beyond the next 10-year interval or the end of commercial operations.  
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The operating strategy is expected to be reflected in the methodologies described in the PSR basis 
document.  


3.3 Scope of the periodic safety review 


The licensee shall describe the scope of the PSR in the PSR basis document. The licensee shall: 


1. address all safety factors of the NPP including any interdependencies 
2. identify all facilities and associated SSCs to be covered by the PSR 
3. address unit-specific and site-specific issues 
4. for multi-unit NPPs, address interdependencies on common SSCs not covered by item 1 
5. consider all expected modes of operation; for a multi-unit facility, taking into consideration the 


operational state of each unit 
6. include a comprehensive review of current licensing issues applicable to the safety factors 


Guidance 


The scope of the PSR should include a review of each of the following safety factors: 


1. plant design 
2. actual condition of SSCs important to safety 
3. equipment qualification (environmental and seismic) 
4. aging 
5. deterministic safety analysis 
6. probabilistic safety assessment 
7. hazard analysis 
8. safety performance 
9. use of experience from other NPPs and research findings 
10. organization, the management system and safety culture 
11. procedures 
12. human factors 
13. emergency planning 
14. radiological impact on the environment 
15. radiation protection 


SSG-25 describes 14 safety factors that have been selected on the basis of international experience 
and are intended to cover all factors important to NPP safety. The scope, tasks and methodologies of 
these 14 safety factors are considered to meet the CNSC’s expectations for corresponding safety 
factors 1–14 listed above. The CNSC has included an additional safety factor on radiation protection; 
the licensee should refer to Appendix A for guidance on the scope and tasks for the review of this 
safety factor. The PSR basis document should include, in the scope and tasks, how the intent of each 
task listed for a safety factor will be addressed. 


It is expected that the required effort to carry out a subsequent PSR of an NPP will often be 
considerably less than for the first; however, the subsequent PSR should consider explicitly if the 
earlier PSR conclusions remain valid (for example, in light of the time elapsed since it was 
performed). 
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3.4 Methodology for the performance of the periodic safety review 


The licensee shall specify the methodology for: 


1. conducting assessments that confirm that the plant will continue to meet its licensing basis until 
the next PSR cycle or, where appropriate, the end of commercial operation 


2. conducting assessments against applicable modern codes, standards and practices 
3. conducting a global assessment of facility safety in view of all PSR gaps and strengths 
4. identifying any corrective actions and safety improvements that are necessary to address PSR 


findings to improve the level of safety 


Guidance 


The methodologies that will be applied for the PSR should be described in the PSR basis document 
to show how the licensee plans to achieve the PSR objectives as stated in section 2. The 
methodologies outlined in SSG-25 for performing safety factor reviews provide an acceptable 
approach. 


Since processes and programs have many levels of interdependencies and interrelationships, the 
reviews should be conducted using internal documents that correctly represent these dependencies 
and relationships. To ensure this, a freeze date should be established for the internal documents used 
in the safety factor reviews. The reviews are then carried out using documents that are applicable to 
the document freeze date. 


3.5 Applicable modern codes, standards and practices 


The licensee shall state what modern national and international codes, standards and practices will be 
used in the reviews, including their effective dates, as well as: 


1. the criteria for their selection 
2. the PSR cut-off date beyond which changes to codes and standards and new information will not 


be considered 
3. the type of review to be performed (clause-by-clause, high level or alternative) 


Guidance 


An integral element of the PSR is the assessment of the extent to which the NPP would satisfy 
requirements and expectations set out in applicable modern codes, standards and practices. A list of 
modern codes, standards and practices with their cut-off dates, should be established before any 
work is carried out. This ensures a common and consistent expectation for the reviews. 


Modern codes, standards and practices should be selected, taking into consideration CNSC’s 
regulatory documents as well as modern international practices and operational experience. Primary 
consideration for selection of codes and standards should rest with those referenced in licences and 
applicable CNSC regulatory documents. IAEA documents and other appropriate international 
standards should also be considered. If an appropriate Canadian code or standard is not available, the 
licensee should propose a reasonable substitute. 


It is expected that all mandatory clauses in a code or standard will be reviewed to determine if the 
identified requirements are met. Any applicable sub-tier referenced sections in the mandatory clauses 
to other codes, standards and licensee documentation should also be reviewed and addressed. A 
clause-by-clause type review should also be performed for new versions of codes and standards 
referenced by the licence and licence condition handbook. For other codes and standards, licensees 
may propose other types of reviews. 
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3.6 Methodology for the identification, dispositioning and tracking of gaps 


The licensee shall describe the process and methodology for identifying, categorizing, prioritizing 
and dispositioning gaps. The licensee shall state what decision-making process will be used to 
evaluate and decide on the various alternatives to disposition the gaps. 


To the extent practicable, the licensee shall resolve identified gaps with respect to applicable modern 
codes, standards and practices. The licensee shall use established processes to resolve identified gaps 
with the current licensing basis. The licensee shall track dispositioning and resolution of all gaps 
identified during the PSR through to their resolution. 


Guidance 


The PSR review should identify the following types of findings: 


• strengths – current practices are equivalent to or better than those established in modern codes 
and standards, practices  


• gaps – current practices are not equivalent to those established in modern codes and standards 
practices, or do not meet the current licensing basis, or are inconsistent with the operational 
documentation for plant 


The rationale behind identifying the findings and their disposition should be justified using valid 
arguments and supporting evidence. All gaps should be categorized and prioritized according to their 
safety significance. While assessing gaps for safety significance, the licensee should consider 
deterministic and probabilistic safety analyses, engineering judgment or a combination thereof. 
Suitability for assessment via selected means should be determined by the nature of the finding. 


Depending on the nature of the gaps, the licensee may also include considerations such as public 
radiation safety, plant operability, occupational radiation safety, emergency preparedness, and the 
environment when prioritizing gaps. The overall priority of a gap should inform the course of action 
to be taken to establish its recommended disposition. Any gaps representing the plant’s non-
compliance against the current licensing basis may be resolved through the existing plant programs. 
The licensee should establish and maintain a database of all gaps identified during the PSR. 


3.7 Methodology for the global assessment 


The methodology for performing the global assessment shall be described in the PSR basis 
document. The methodology shall address and include: 


1. results of the safety factor reviews, in particular, the findings (both gaps and strengths) of NPP 
design and operation 


2. the interdependencies between gaps and the significance of their aggregate effects 
3. recommended corrective actions and safety improvements to address individual and consolidated 


gaps 
4. the extent to which the safety requirements of defence in depth are fulfilled 
5. an estimate of global risk associated with facility operation with any unresolved gaps 


The results from the global assessment shall be documented in the global assessment report. 


Guidance 


The objective of the global assessment is to present an overall evaluation of facility safety taking into 
account a balanced assessment of all findings identified in the PSR. The global assessment should 
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take into account all the strengths and gaps from the PSR, and the corrective actions and/or safety 
improvements proposed to improve the overall level of safety. 


The review of individual safety factors may indicate that the NPP’s safety is acceptable; however, 
when a review of the interactions, overlaps and gaps between safety factors is performed, new 
findings may be identified that have an impact on overall level of safety. 


3.8 Periodic safety review governance 


In the PSR basis document, the licensee shall establish, and describe governance for the conduct of 
the PSR. 


Guidance 


The licensee’s governance for the conduct of PSR should address that: 


1. the PSR team is qualified to carry out the review 
2. provisions have been made for peer or independent review of work done 
3. controls are in place to ensure that information and data are used consistently across the review 
4. requirements for the preparation and verification of documentation are satisfied 
5. results are recorded in a systematic and auditable manner 


The licensee should develop a project plan for the conduct of the PSR that includes established 
project management processes and quality management provisions. 


4. Performance of the Periodic Safety Review 


The licensee shall conduct the PSR in accordance with the accepted PSR basis document following 
its acceptance by CNSC staff. 


Guidance 


It is recommended that the licensee does not undertake substantive work on the PSR until such time 
as CNSC staff has accepted the PSR basis document. 


4.1 Safety factor reports 


Upon completion of the safety factor reviews, the licensee shall prepare reports for submission to 
CNSC staff in accordance with the accepted PSR basis document. The licensee shall ensure that each 
safety factor report documents: 


1. objective, scope, tasks and methodology for the review 
2. applicable codes , standards and practices 
3. overview of applicable facility programs and processes 
4. findings of the review which identify gaps and strengths 
5. categorized and prioritized gaps 
6. interfaces with other safety factor report findings 
7. options for corrective actions for each gap 
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Guidance 


The safety factor reports document the findings for specific review tasks. The findings of the 
assessments and the comparison against applicable modern codes, standards, and practices are 
included. Any gaps are identified, recorded, categorized, prioritized and dispositioned. 


The overall structure of each report should be a summary of the review followed by detailed 
reporting and conclusions. The report should: 


1. clearly indicate the type of review conducted for each review element: a clause-by-clause 
review, a high-level review or a combination thereof, and provide the rationale for selecting the 
type of review 


2. provide systematic coverage of the expected review tasks with detailed analysis of how the 
licensee addressed requirements to fulfill licensing bases, as well as the expectations for 
satisfying applicable, modern codes, standards and practices set out in the basis document 


3. clearly indicate the licensee’s acceptance of any work done by an outsourced contractor 
4. provide enough information to allow CNSC staff to make a regulatory determination based on 


the information contained in the report 


The licensee should prepare the safety factor reports to be as self-contained as practicable, avoiding 
excessive referencing. Where a code, standard or practice addresses more than one review element, 
the findings of such reviews should be cross-referenced. 


Safety factor reports should be submitted concurrently or in a single package because some reports 
may be inter-related. For example, the report for aging may be inter-related with the reports on the 
actual condition of SSCs important to safety and deterministic safety analysis. 


5. Global Assessment Report 


The licensee shall prepare a report that documents the results of the global assessment. The global 
assessment report (GAR) shall present the findings of the PSR, both strengths and gaps, to provide 
an overall assessment of the safety of plant. The GAR shall document the overall conclusions, 
corrective actions and safety improvements to be considered. It shall be submitted to CNSC staff for 
review. 


Guidance 


The GAR should provide a living database that captures the current state of the gaps. The database 
should be fully traceable so that a change in a gap, or in the assessment of a gap, can be easily 
tracked to its resolution. The GAR should include the following elements: 


1. summaries of the safety factor reports and identified gaps and strengths 
2. overlaps, omissions, and interface issues of the findings from the safety factor reports 
3. consolidation of gaps into global issues where appropriate 
4. safety significance and risk ranking of all gaps (individual and consolidated) 
5. corrective actions, safety improvements and appropriate dispositions proposed for all gaps and 


global issues 
6. a global assessment based on the aggregate effect of the findings resulting from all safety factor 


reports, taking the proposed corrective actions and safety improvements into account, and 
defence in depth 


7. statement of the licensee’s assessment of the overall acceptability of operation of the NPP 
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6. Integrated Implementation Plan 


The licensee shall develop an integrated implementation plan (IIP) that addresses the results of the 
global assessment. The IIP shall be submitted to CNSC staff for acceptance. 


In the IIP, the licensee shall: 


1. list the corrective actions and safety improvements (including necessary physical NPP 
modifications) that will address all gaps identified in the PSR, and findings 


2. specify the schedule for implementing the corrective actions and safety improvements 


Guidance 


An overview of the acceptability of safe operation of plant in view of the proposed changes should 
be included in the IIP, to demonstrate that the outcome of safety improvements serves the intended 
purpose of the PSR. 


In the IIP, the licensee should: 


1. demonstrate traceability and provide references to the GAR 
2. specify the processes used for determining the detailed scope, including prioritization and 


scheduling of corrective actions and safety improvements 
3. schedule and implement corrective actions and safety improvements commensurate with their 


safety significance 
4. specify processes for identification and management of project risks and controls 
5. specify the process to be used to track the progress and completion of the corrective actions and 


safety improvements 


It is encouraged to organize the IIP according to the CNSC’s safety and control areas so as to 
facilitate the CNSC’s review. See Appendix B for more information on CNSC’s safety and control 
areas. 


To ensure the IIP’s success, the licensee should have the following in place: 


1. a project organization, structured to execute the IIP 
2. governance for IIP delivery 
3. scope, schedules and dependencies, at least for the earlier tasks 
4. definition of resources and a resourcing plan 
5. a mechanism for overall integration, peer or independent review and oversight 
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Appendix A: Safety Factor for Radiation Protection 


As stated in section 3.3 of this document, the scope of the PSR should address the following 14 safety factors 
set out in the International Atomic Energy Agency’s Safety Standards Series, Specific Safety Guide 
No. SSG-25, Periodic Safety Review for Nuclear Power Plants (SSG-25) [1]: 


1. reactor facility design 
2. actual condition of structures, systems and components important to safety 
3. equipment qualification 
4. aging 
5. deterministic safety analysis 
6. probabilistic safety assessment 
7. hazard analysis 
8. safety performance 
9. use of experience from other plants and research findings 
10. organization, the management system and safety culture 
11. procedures 
12. human factors 
13. emergency planning 
14. radiological impact on the environment 


SSG-25 does not address radiation protection (RP) as a separate safety factor because it is considered as a 
review element of several other safety factors. It is expected that RP-related elements will be integrated into 
the relevant safety factor reports as described in SSG-25, including safety factors 8 (safety performance), 10 
(organization, the management system and safety culture) and 11 (procedures). 


Based on experience from previous CNSC reviews, the licensee should address four RP-related review 
elements separately. These elements are outlined in the following text. 


A.1 Objective 
The objective of the review of RP is to determine: 


• the extent to which RP has been accounted for in the design and operation of the reactor facility 
• whether RP provisions (including design and equipment) provide adequate protection of persons from 


the harmful effects of radiation, and ensures that contamination and radiation exposures and doses to 
persons are monitored and controlled, and maintained as low as reasonably achievable (ALARA) 


A.2 Scope and tasks 
The scope of this review will depend on the extent of changes in standards and/or the licensing basis since 
the previous PSR or the start of operation. The review of RP should include the following tasks: 


• reactor design features for RP  
• RP equipment and instrumentation for radiation monitoring  
• RP aspects during nuclear emergencies 
• RP operating experience 


A.3 Methodology 
The review should be performed systematically by reviewing national and international requirements and 
standards listed in the PSR basis document and other requirements and standards identified as relevant during 
the course of the review. 
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A.3.1 Review of the reactor design features for radiation protection 


The review should identify all sources of radiation and radiation exposure pathways, with an evaluation of 
radiation doses that could be received by workers at the facility with consideration of contained and fixed 
sources, and potential sources of airborne radioactive material. The review should demonstrate that the 
ALARA principle has been incorporated in the reactor design and operational programs and arrangements, in 
order to minimize the number and locations of radiation sources and the radiation fields associated with 
them.  


The review should determine that the design and layout of the reactor facility meets CNSC regulatory 
requirements and expectations for reactor facilities in the area of RP (e.g., REGDOC-2.5.2, Design of 
Reactor Facilities: Nuclear Power Plants and RD/GD-369, Licence Application Guide: Licence to Construct 
a Nuclear Power Plant). The review should include RP principles, and how they are incorporated into the 
reactor design and are of a sufficient depth to demonstrate the following:  


• suitable provisions have been made in the design and layout of the reactor facility to keep occupational 
radiation doses below regulatory limits and ALARA, including: 
o classification of areas (zoning) and access control 
o aging of all materials and obsolescence of technology that could impair the radiological safety 


functions of SSCs  
o radiological hazard control  
o decontamination of personnel, equipment and structures 
o radiological monitoring (in-plant) 


• SSCs have been adequately designed so that radiation exposures during all activities are optimized and 
justified 


A.3.2 Review of radiation protection equipment and instrumentation for radiation monitoring 


The review of RP equipment and instrumentation for radiation monitoring should demonstrate adequate 
provisions for monitoring all significant radiation sources, in all activities throughout the lifetime of the 
reactor facility. These should cover operational states and accident conditions and, as practicable, beyond-
design-basis accidents, including severe accidents. The review of the physical condition of RP 
instrumentation and equipment should be confirmed by walk downs where practicable to verify continued 
utility and functionality. 


A.3.3 Review of radiation protection aspects for nuclear emergencies 


The review of RP aspects for nuclear emergencies should demonstrate the effectiveness of RP measures 
during a nuclear emergency. These measures may be significantly impacted by facility configuration and 
controls; or for example, the review should consider access controls, habitability controls, communications 
systems, adequate radiation monitoring capabilities, portable emergency response RP equipment, and 
radiation personnel protective equipment.  


A.3.4 Review of radiation protection related to operating experience 


The review of RP-related operating experience (OPEX) should identify OPEX reports from other reactor 
facilities and relevant national and international experience and research findings. The review should verify 
that this information has been properly considered in the routine evaluation of OPEX and research 
developments and that appropriate action has been taken. The review of OPEX should seek to identify good 
practices and lessons learned elsewhere, and to take advantage of improved knowledge derived from 
research, in the area of RP. 
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Appendix B:CNSC Safety and Control Areas 


Safety and 
Control Area 


Description 


Management 
system 


The framework that establishes the processes and programs required to ensure an 
organization achieves its safety objectives, continuously monitors its performance 
against these objectives, and fosters a healthy safety culture. 


Human 
performance 
management 


The activities that enable effective human performance through the development and 
implementation of processes that ensure a sufficient number of licensee personnel are 
in all relevant job areas and have the necessary knowledge, skills, procedures and 
tools in place to safely carry out their duties. 


Operating 
performance 


This includes an overall review of the conduct of the licensed activities and the 
activities that enable effective performance. 


Safety analysis Maintenance of the safety analysis that supports the overall safety case for the 
facility. Safety analysis is a systematic evaluation of the potential hazards associated 
with the conduct of a proposed activity or facility and considers the effectiveness of 
preventative measures and strategies in reducing the effects of such hazards.  


Physical design The activities that impact the ability of structures, systems and components to meet 
and maintain their design basis given new information arising over time and taking 
changes in the external environment into account. 


Fitness for service The activities that impact the physical condition of structures, systems and 
components to ensure that they remain effective over time. This area includes 
programs that ensure all equipment is available to perform its intended design 
function when called upon to do so. 


Radiation 
protection 


The implementation of a radiation protection program in accordance with the 
Radiation Protection Regulations. This program must ensure that contamination 
levels and radiation doses received by individuals are monitored and controlled, and 
maintained as low as reasonably achievable (ALARA) 


Conventional 
health and safety 


The implementation of a program to manage workplace safety hazards and to protect 
personnel and equipment. 


Environmental 
protection 


The programs that identify, control and monitor all releases of radioactive and 
hazardous substances and effects on the environment from facilities or as the result of 
licensed activities.  


Emergency 
management and 
fire protection. 


The emergency plans and emergency preparedness programs which exist for 
emergencies and for non-routine conditions. This area also includes any results of 
participation in exercises. 


Waste management The internal waste-related programs that form part of the facility’s operations up to 
the point where the waste is removed from the facility to a separate waste 
management facility. This area also covers the planning for decommissioning. 


Security The programs required to implement and support the security requirements stipulated 
in the regulations, in the license, in orders, or in expectations for the facility or 
activity. 


Safeguards and 
non-proliferation 


The programs required for the successful implementation of the obligations arising 
from the Canada/IAEA safeguards agreements, as well as all other measures arising 
from the Treaty on the Non-Proliferation of Nuclear Weapons. 


Packaging and 
transport 


The programs that manage the safe packaging and transport of nuclear substances and 
radiation devices to and from the licensed facility. 
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Glossary 


aging management 
Engineering, operations, inspection, and maintenance actions to control, within acceptable limits, the effects 
of physical aging and obsolescence of structures, systems and components. 


ALARA (as low as reasonably achievable) 
A principle of radiation protection that holds that exposures to radiation are kept as low as reasonably 
achievable, social and economic factors taken into account. Section 4 of the Radiation Protection 
Regulations stipulates licensee requirements with respect to ALARA. 


corrective actions 
Measures taken to eliminate the cause of a detected nonconformity or other undesirable situation to prevent 
reoccurrence. 


global assessment 
An overall risk judgment on the acceptability of continued operation of a nuclear facility. 


integrated implementation plan (IIP) 
A plan that considers the scope and schedule of safety improvements to support continued operation of a 
facility, based on the results of a periodic safety review. 


licensing basis 
A set of requirements and documents for a regulated facility or activity comprising: 


• the regulatory requirements set out in the applicable laws and regulations 
• the conditions and safety and control measures described in the facility’s or activity’s licence and the 


documents directly referenced in that licence 
• the safety and control measures described in the licence application and the documents needed to support 


that licence application 


management system 
A set of interrelated or interacting elements (system) for establishing policies and objectives and enabling the 
objectives to be achieved in an efficient and effective way. The management system integrates all elements 
of an organization into one coherent system to enable all of the organization’s objectives to be achieved. 
These elements include the structure, resources, and processes. Personnel, equipment, and organizational 
culture as well as the documented policies and processes are parts of the management system. The 
organization’s processes have to address the totality of the requirements on the organization as established in, 
for example, IAEA safety standards and other international codes and standards. 


nuclear power plant 
A nuclear facility consisting of any nuclear fission reactor installation that has been constructed to generate 
electricity on a commercial scale. 
Note: An NPP may include more than one nuclear reactor. 


periodic safety review (PSR) 
A comprehensive assessment of nuclear power plant design and operation that deals with the cumulative 
effects of aging, modifications, operating experience, technical developments and siting factors, and aims at 
ensuring a high level of safety throughout the operating life of plant. 


periodic safety review (PSR) basis document 
The information that sets out the scope and methodology for the conduct of the periodic safety review. 
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safety improvements 
Measures taken that result in more effective implementation of the safety objectives of a nuclear power plant. 


safety significance 
The significance of a situation, event or issue with respect to the impact on meeting the nuclear safety 
objectives as defined by the IAEA in document No. SF-1 Fundamental Safety Principles [2]. In general, a 
situation, event or issue has safety significance if it denotes a deviation from the safety case accepted in the 
licence, in a direction detrimental to safety, such as but not limited to: 


• reducing margins to (or exceeding) the accepted limits 
• increasing risk to the health, safety and security of persons and the environment 
• impairments (various degrees) of the special safety systems or of the safety functions for accident 


mitigation 
• reduction in defence in depth 
• events causing radioactive releases and spills of hazardous substances, injuries to workers or the public, 


etc. 


structures, systems and components (SSCs) 
A general term encompassing all of the elements (items) of a facility or activity that contribute to protection 
and safety. Structures are the passive elements: buildings, vessels, shielding, etc. A system comprises several 
components, assembled in such a way as to perform a specific (active) function. A component is a discrete 
element of a system. Examples are wires, transistors, integrated circuits, motors, relays, solenoids, pipes, 
fittings, pumps, tanks, and valves. 
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CNSC Regulatory Document Series 


Facilities and activities within the nuclear sector in Canada are regulated by the Canadian Nuclear Safety 
Commission (CNSC). In addition to the Nuclear Safety and Control Act and associated regulations, these 
facilities and activities may also be required to comply with other regulatory instruments such as regulatory 
documents or standards. 


Effective April 2013, the CNSC’s catalogue of existing and planned regulatory documents has been 
organized under three key categories and twenty-five series, as set out below. Regulatory documents 
produced by the CNSC fall under one of the following series: 


1.0  Regulated facilities and activities 


Series 1.1  Reactor facilities 
1.2  Class IB facilities 
1.3  Uranium mines and mills 
1.4  Class II facilities 
1.5  Certification of prescribed equipment 
1.6  Nuclear substances and radiation devices 


2.0  Safety and control areas 


Series 2.1  Management system 
2.2  Human performance management 
2.3  Operating performance 
2.4  Safety analysis 
2.5  Physical design 
2.6  Fitness for service 
2.7  Radiation protection 
2.8  Conventional health and safety 
2.9  Environmental protection 
2.10 Emergency management and fire protection 
2.11 Waste management 
2.12 Security 
2.13 Safeguards and non-proliferation 
2.14 Packaging and transport 


3.0  Other regulatory areas 


Series 3.1  Reporting requirements 
3.2  Public and Aboriginal engagement 
3.3  Financial guarantees 
3.4  Commission proceedings 
3.5  Information dissemination 


Note: The regulatory document series may be adjusted periodically by the CNSC. Each regulatory document 
series listed above may contain multiple regulatory documents. For the latest list of regulatory documents, 
visit the CNSC’s website. 
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CNSC REGULATORY DOCUMENTS  


The Canadian Nuclear Safety Commission (CNSC) develops regulatory documents under the 
authority of paragraphs 9(b) and 21(1)(e) of the Nuclear Safety and Control Act (NSCA). 


Regulatory documents provide clarifications and additional details to the requirements set out in 
the NSCA and the regulations made under the NSCA, and are an integral part of the regulatory 
framework for nuclear activities in Canada. 


Each regulatory document aims at disseminating objective regulatory information to 
stakeholders, including licensees, applicants, public interest groups and the public on a particular 
topic to promote consistency in the interpretation and implementation of regulatory 
requirements. 


A CNSC regulatory document or any part thereof becomes a legal requirement when it is 
referenced in a licence or any other legally enforceable instrument. 
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LIFE EXTENSION OF NUCLEAR POWER PLANTS 


1.0 PURPOSE 


This regulatory document is one of a suite of regulatory documents that cover the life 
cycle of Canadian nuclear power plants from siting and design to operation and 
decommissioning. The purpose of this regulatory document is to inform licensees about 
the steps and phases to consider when undertaking a project to extend the life of a nuclear 
power plant (NPP). 


2.0 SCOPE 


This regulatory document addresses: 


1.	 Key elements to consider when establishing the scope of the life extension project; 
and 


2.	 Considerations to be taken into account in planning and executing a life extension 
project. 


3.0 RELEVANT LEGISLATION 


The following provisions of the Nuclear Safety and Control Act (NSCA) and related 
regulations are relevant to this regulatory document: 


1.	 Section 3 of the NSCA provides for, “the limitation, to a reasonable level and in a 
manner that is consistent with Canada’s international obligations, of the risks to 
national security, the health and safety of persons and the environment that are 
associated with the development, production and use of nuclear energy…”; 


2.	 Section 9 of the NSCA provides the objects of the Commission, which are, “to 
regulate the development, production and use of nuclear energy and the production, 
possession and use of nuclear substances, prescribed equipment and prescribed 
information…”; 


3.	 Subsection 24(4) of the NSCA stipulates that, “No licence may be issued, renewed, 
amended or replaced unless, in the opinion of the Commission, the applicant  
(a) is qualified to carry on the activity that the licence will authorize the licensee to 
carry on; and 
(b) will, in carrying on that activity, make adequate provision for the protection of 
the environment, the health and safety of persons and the maintenance of national 
security and measures required to implement international obligations to which 
Canada has agreed”; 


4.	 Subsection 24(5) of the NSCA provides that, “a licence may contain any term or 
condition that the Commission considers necessary for the purposes of the Act…”; 
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5.	 Section 3 of the General Nuclear Safety and Control Regulations contains the 
general licence application requirements; 


6.	 Paragraph 12(1)(c) of the General Nuclear Safety and Control Regulations says that 
every licensee shall, “take all reasonable precautions to protect the environment and 
the health and safety of persons and to maintain security”; 


7.	 Paragraph 12(1)(f) of the General Nuclear Safety and Control Regulations says that 
every licensee shall, “take all reasonable precautions to control the release of 
radioactive nuclear substances or hazardous substances within the site of the 
licensed activity and into the environment as a result of the licensed activity”; 


8.	 Paragraph 12(1)(i) of the General Nuclear Safety and Control Regulations stipulates 
that every licensee shall, “take all necessary measures to facilitate Canada's 
compliance with any applicable safeguards agreement”; 


9.	 Section 3 of the Class I Nuclear Facilities Regulations outlines the general licence 
application requirements specific to nuclear power plants; and 


10.	 Section 6 of the Class I Nuclear Facilities Regulations stipulates the information 
that is required in an application for a nuclear power plant operating licence. 


Regulations associated with the Canadian Environmental Assessment Act will also be 
applicable to a life extension project. Other relevant legislation is listed in the Associated 
Documents section at the end of this regulatory document. 


4.0 INTRODUCTION 


Nuclear power plants in Canada are subject to the ongoing regulatory oversight of the 
Canadian Nuclear Safety Commission (CNSC, the Commission), including periodic 
licence renewal. However, the NPP licensee may choose, for the purpose of long-term 
operation, to implement a life extension project. Continued operation of the NPP is 
largely dependent on the work that will be required for long term safe operation of the 
plant. 


A life extension project may involve the replacement or refurbishment of major 
components, or substantial modifications to the plant, or both. As such, these projects 
represent a commitment to long-term, continued operation of the facility. In keeping with 
the objectives of the NSCA, the Commission is mandated to ensure that facility operation 
continues to pose no unreasonable risk to health, safety, security, or the environment, and 
will conform to Canada’s international obligations. 
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The Commission therefore considers it to be in the public interest that licensees address 
modern high level safety goals, and meet applicable regulatory requirements for safe and 
secure long-term operation. To this end, NPP licences are amended to introduce specific 
licence conditions for the regulatory control of life extension projects. The licensee is 
expected to adhere to the requirements of the NSCA and the Canadian Environmental 
Assessment Act, and all associated regulations, and to all licence conditions throughout 
the life extension project and subsequent reactor operation. 


Approval for return-to-service is contingent upon demonstration by the licensee that all 
licence conditions have been met.  


In keeping with its regulatory mandate, the Commission expects the licensee to 
demonstrate that the following objectives are met for any life extension project: 


1.	 The technical scope of the project is adequately determined through a Integrated 
Implementation Plan that takes into account the results of an environmental 
assessment (EA), where required, and an Integrated Safety Review (ISR);  


2.	 Programs and processes that take into account the special considerations of the 
project are established; and 


3.	 The project is appropriately planned and executed. 


5.0 PROJECT INITIATION 


The licensee formally advises the Commission of the intention to conduct a life extension 
project, and submits a project description with this notification. The project description 
indicates the licensee’s initial understanding of the project, and includes: 


1.	 Definition of project scope and objectives; 
2.	 Status of current plant design and operation; 
3.	 Project components and structures (such as permanent and temporary structures, 


infrastructure, construction equipment, etc.); 
4.	 Expected project activities (such as operational phases, timing and scheduling of 


each phase, etc.); 
5.	 Site information (such as location, environmental features, and land use); 
6.	 Waste issues; and 
7.	 Anticipated milestones. 


The project description forms the basis of the EA, and is also used as a point of reference 
for the project. 


Information to assist the licensee in developing the project description is provided in the 
Canadian Environmental Assessment Agency’s publication, Preparing Project 
Descriptions under the Canadian Environmental Assessment Act. 
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6.0 ESTABLISHING THE INTEGRATED IMPLEMENTATION PLAN 


Once the licensee decides to undertake a life extension project, the licensee 
systematically identifies and addresses all environmental and safety concerns, and 
integrates them into an Integrated Implementation Plan. To do this, the licensee: 


1.	 Participates in the environmental assessment (EA) process (Section 6.1, below); 
2.	 Carries out an Integrated Safety Review (Section 6.2, below); and 
3.	 Applies the results of these assessments to establish the Integrated Implementation 


Plan (Section 6.3.2, below). 


Since the EA and ISR may provide information relevant to each other, these assessments 
are done in parallel where practicable. 


6.1 Environmental Assessment  


In accordance with the Canadian Environmental Assessment Act, the life extension 
project may be subject to an environmental assessment. Where an EA is required, a 
decision that the life extension project will not have significant adverse environmental 
effects is needed prior to any licensing action being taken under the NSCA. 


As the responsible authority for the conduct of the EA process, the Commission is 
responsible for determining whether an EA is required, and ensuring that the process is 
carried out appropriately. 


6.2 Integrated Safety  Review 


The Integrated Safety Review (ISR) is a comprehensive assessment of plant design, 
condition, and operation. It is conducted at the time that a licensee is considering life 
extension of an NPP. Guidance on the ISR is found in the Periodic Safety Review of 
Nuclear Power Plants – Safety Guide (IAEA PSR Guide) published by the International 
Atomic Energy Agency (IAEA). It is referred to as an ISR due to its application of the 
Periodic Safety Review to the life extension project. 


Performed by the licensee, the ISR involves an assessment of the current state of the plant 
and plant performance to determine the extent to which the plant conforms to modern 
standards and practices, and to identify any factors that would limit safe long-term 
operation. Operating experience in Canada and around the world, new knowledge from 
research and development activities, and advances in technology, are taken into account. 
This enables determination of reasonable and practical modifications that should be made 
to systems, structures, and components, and to management arrangements, to enhance the 
safety of the facility to a level approaching that of modern nuclear power plants, and to 
allow for long term operation. 
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The objectives of the ISR are to determine: 


1.	 The extent to which the plant conforms to modern standards and practices; 
2.	 The extent to which the licensing basis will remain valid over the proposed 


extended operating life; 
3.	 The adequacy of the arrangements that are in place to maintain plant safety for 


long-term operation; and 
4.	 The improvements to be implemented to resolve safety issues that have been 


identified. 


The ISR should include: 


1.	 Conformity reviews that confirm that the NPP meets and will continue to meet the 
current plant-specific licensing and design basis; 


2.	 A review against modern standards and practices to assess the level of safety 
compared to that of modern NPPs (any shortcomings against these modern 
standards and practices are identified and their safety significance determined);  


3.	 Any modifications that are necessary to improve the level of safety; and 
4.	 A global assessment of plant safety for long-term operation in view of each of the 


ISR safety factors. 


6.2.1 ISR Basis 


Prior to performing the ISR, the licensee prepares an ISR Basis Document, which sets out 
the scope and methodology for the conduct of the ISR. The ISR Basis Document includes 
the following information: 


1.	 The proposed extended life of the facility 
The ISR Basis Document clearly defines the full period of proposed extended 
operation. This information is also included in the project description if an EA is 
required. 


2.	 The scope of the ISR 
The safety factors to be addressed in the ISR are listed in the IAEA’s safety guide, 
Periodic Safety Review of Nuclear Power Plants. In addition, the scope of the ISR 
should at least address CNSC safety areas and programs (refer to Appendix A). 
The ISR should address site-specific facilities, systems, structures, and components, 
and any applicable site-wide issues, such as dependencies on common services. The 
physical status of' each unit should be considered separately for an ISR of multiple 
units of the same design. The adequacy of management arrangements should also be 
addressed. 
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In addition, the ISR scope should consider, as appropriate for each safety factor, all 
expected modes of operation (i.e., normal operation, maintenance, refuelling, 
shutdown, and start-up activities), to determine whether there is any potential for 
increased or unacceptable levels of risk. 
All generic action items and station-specific actions items should be addressed in 
the review, with each being resolved to the extent practicable. 


3. Statement of modern standards and practices 
The set of modern standards and practices that will be used in the review of each 
ISR safety factor should be provided, including the criteria for the selection of 
applicable standards and specifications. 
Primary consideration should be given to CNSC regulatory documents that would 
apply to a new facility, as well as to standards currently referenced in licences. The 
licensee should also consider IAEA or other appropriate modern international 
standards and practices. 
For each document listed, the licensee should indicate whether a high-level review, 
a clause-by-clause review will be performed, or whether an alternative approach 
will be taken. The rationale for the selected approach should be outlined. 


4. Statement of the plant licensing basis at the time of initiating the ISR 
The licensing basis is used in conformity reviews, and also serves as the baseline in 
the review against the modern standards and practices. 
The licensing basis includes the CNSC regulatory framework, the documents 
referenced in the station-specific licence, the documents submitted by the licensee in 
support of the licence application, and the documents referenced therein.  


5. Process for identifying and addressing gaps 
The licensee describes its processes for identifying and addressing gaps between 
current and desired plant state and performance, documenting the significance of 
any gaps, and prioritizing corrective actions and safety improvements.  
Non-compliance with the current licensing and design basis should be addressed 
immediately by the licensee. Non-compliance with modern standards and practices 
should be resolved to the extent practicable. An appropriate justification should be 
provided for any unresolved shortcomings. 


The Commission reviews the ISR Basis Document for acceptance. 


6.2.2 ISR Safety Factor Reports 


The licensee considers all pertinent safety factors and prepares ISR Safety Factor Reports 
for submission to the Commission. The licensee proposes the manner in which the scope 
of the ISR will be addressed, and either submits reports addressing each ISR safety factor 
separately, or groups documentation accordingly. 
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The ISR Safety Factor Reports contain the review results, including proposed corrective 
actions and safety improvements, for the specific topics. The results of the conformity 
reviews and the comparison against modern standards and practices are also included. 


6.2.3 Confirmation of the Adequacy of ISR Safety Factor Reports 


The Commission reviews the ISR Safety Factor Reports for acceptance. The final results 
are incorporated in the development of the licensee’s Integrated Implementation Plan. 


6.3 Global Assessment and Integrated Implementation Plan 


The licensee incorporates the results of the EA and the ISR Safety Factor Reports in a 
Global Assessment Report, which includes an Integrated Implementation Plan. 


6.3.1 Global Assessment 


The Global Assessment Report presents significant ISR results, including plant strengths, 
the Integrated Implementation Plan for corrective actions and safety improvements, and 
an overall risk judgment on the acceptability of continued plant operation. Interactions 
between safety factors, individual shortcomings, corrective actions, and safety 
improvements, including compensatory measures, should be considered in assessing the 
overall plant safety and the acceptability of continued operation. The global assessment 
should also show the extent to which the safety requirements of the defence-in-depth 
concept are fulfilled. 


6.3.2 Integrated Implementation Plan 


When developing the Integrated Implementation Plan, the licensee: 


1.	 Identifies a list of shortcomings for each of the safety factors identified in the ISR; 
2.	 Identifies a list of strengths with respect to fulfilling the safety requirements of the 


defence-in-depth concept; 
3.	 Evaluates the safety significance and ranking of each of the shortcomings and 


prioritizes corrective measures. Significant safety issues should be addressed 
immediately. Justification for proposed exemptions from the modern standards and 
practices should be provided, taking the safety significance, physical practicality, 
and other information into account, as appropriate;  


4.	 Develops corrective actions and safety improvements for each of the shortcomings, 
as far as practicable; and 


5.	 In view of each of the ISR safety factors, evaluates the acceptability of plant 
operation over the next review period in an integrated assessment.  
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The Integrated Implementation Plan indicates the schedule for implementing the safety 
improvements, which should be completed within a reasonable time frame. The licensee 
provides justification for deferral of the work if the safety improvements cannot be 
completed during the nearest outage.  


The licensee updates all station documentation such as the safety analysis report, 
operating and maintenance procedures, and training materials to reflect the outcomes of 
the ISR. 


Licensees may elect to submit cost-benefit information in support of the Integrated 
Implementation Plan. 


6.4 Confirmation of the Adequacy of the Global Assessment Report 


The Commission reviews the licensee’s Global Assessment Report for acceptability by 
assessing: 


1.	 The completeness of the assessment; 
2.	 The significance and ranking of identified safety issues for all assessed safety 


factors; 
3.	 The adequacy of proposed corrective actions and safety improvements, or 


justification of proposed exemptions; 
4.	 The adequacy of proposed implementation schedule;  
5.	 The adequacy of the proposed measures for assuring the quality of the life extension 


activities; and 
6.	 Conformance with the EA results. 


The results of the Commission reviews are taken into account in the revision of the 
Global Assessment Report, including the Integrated Implementation Plan. 


The Commission either accepts the Global Assessment Report, or requires changes. Upon 
acceptance of the Global Assessment Report, the licence is amended to include licence 
conditions to be met in the return-to-service phase of the project. 


6.4.1 Integrated Implementation Plan Changes 


The licensee should have a well defined process for the control of any changes to the 
Integrated Implementation Plan. 


Formal approval is required for: 


1.	 Changes in the plan associated with work that is needed to fulfil the requirements 
identified by the screening EA; and 


2.	 Changes in the plan for items subject to conditions of the operating licence. 
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7.0 PROJECT EXECUTION  


7.1 Project Execution Planning 


The licensee prepares a Project Execution Plan that identifies what needs to be done to 
achieve the desired outcomes for the project. Areas that may require special attention 
when planning the project execution typically include: 


1. Historical design issues; 
2. Component obsolescence; 
3. Resource requirements; 
4. Use of contractors; 
5. Unique or unusual plant configurations; and 
6. Return to service plans. 


7.2 Programs and Processes 


To enable project implementation, the licensee needs acceptable programs and processes 
to control and execute the life extension project. These programs and processes may 
include consideration of such areas as: 


1. Change control; 12. Outage management; 
2. Commissioning; 13. Training and personnel qualification; 
3. Configuration management; 14. Procurement; 
4. Construction; 15. Quality management; 
5. Emergency preparedness; 16. Radiation protection;  
6. Engineering design; 17. Safeguards;  
7. Environmental protection; 18. Safety management; 
8. Fire protection; 19. Security;  
9. Human factors; 20. Stakeholder communication;  
10. Nuclear criticality safety program; 21. Waste management; and 
11. Occupational health and safety; 22. Work control. 


The licensee should refer to Commission requirements and appropriate legislation and 
standards when addressing these considerations, both for guidance in their development, 
and to determine how program outcomes will be measured.  


The adequacy of programs and processes for the control of the life extension project will 
be assessed by the Commission. 
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7.3 Project Monitoring 


The licensee is expected to monitor the project for progress, safety, and quality at all 
phases of execution. Items to be monitored may include: 


1.	 Complete redesigns or design modifications; 
2.	 Engineering field changes; 
3.	 Installation rework; 
4.	 Procedural non-compliances; 
5.	 Plant configuration; 
6.	 Missed completion dates;  
7.	 Worker safety events involving injuries, near misses, unsafe practices, unplanned 


dose uptakes; and 
8.	 Environmental performance. 


Project monitoring includes verifying that the work has been done correctly, and may 
reveal the need for: 


1.	 Creation of new programs and procedures; 
2.	 Revision of existing programs and procedures; 
3.	 Resource changes; 
4.	 Revision of existing training programs or material; or 
5.	 New training programs or material. 


The licensee should assess all identified shortcomings to determine their causes and the 
impact of the shortcomings or their causes on other aspects of the project. 


8.0 RETURN TO SERVICE 


The licensee needs to establish a Return to Service Plan for the life extension project. 
Return to service involves returning the reactor, the nuclear systems, and the non-nuclear 
systems, back to commercial operation. Return to service includes demonstration by the 
licensee that all relevant licence conditions have been met and that the associated work 
has been done to the satisfaction of the Commission. The licensee is expected to submit 
design completion and construction completion assurance reports, as well as completion 
assurance reports for each phase of commissioning. 
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8.1 Commissioning Phases 


Return to service is dependent on the licensee’s ability to demonstrate that new and 
existing plant systems, structures, and components conform to the defined physical, 
functional, performance, safety, and control requirements, and that management 
arrangements have been appropriately updated. 


This is accomplished through four commissioning phases: 


1.	 Phase A: Focuses on ensuring that those systems required to ensure safety with fuel 
loaded into the reactor have been adequately commissioned. This phase must be 
successfully completed prior to loading fuel in the reactor; 


2.	 Phase B: Focuses on ensuring the fuel is loaded into the reactor safely, and 
confirming that the reactor is in a suitable condition to be started up and that all 
prerequisites for permitting the reactor to go critical have been met. This phase must 
be successfully completed prior to removal of the guaranteed shutdown state (GSS);  


3.	 Phase C: Focuses on confirming reactor behaviour at the stage of initial criticality 
and subsequent low power tests, and includes activities that cannot be done during 
the GSS; and 


4.	 Phase D: Focuses on demonstrating reactor and systems behaviour at higher power 
levels, including activities that could not be carried out at the power levels in 
Phase C. 


System baseline data from past commissioning activities should be referenced if 
available, or new baseline data is established. This may include inaugural and baseline 
inspections of existing and newly installed systems, structures, and components. In 
addition, the licensee is expected to define the acceptance criteria for the commissioning 
tests. 


8.2 Milestones 


Return to service is achieved through the accomplishment of numerous milestones. 
Milestones that might be reflected in the return to service stage of a life extension project 
include: 


1.	 Loading fuel; 
2.	 Removing the guaranteed shutdown state;  
3.	 Heat transport operation; 
4.	 Turbine operation; 
5.	 Turbine synchronization to the grid;  
6.	 Full reactor power; and 
7.	 Specific commissioning tests. 
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8.3 Hold Points 


The process of returning to service includes progressing to regulatory hold points. These 
hold points are typically aligned with commissioning phases, and may include the 
milestones listed above. Licence conditions are established for the administration of the 
hold points, which are then incorporated by the licensee in the Return to Service Plan. 


Commission approval to remove a given hold point is contingent on licensee submission 
of a Completion Assurance Document. This document presents evidence that all project 
commitments scheduled for completion prior to removal of the respective hold point have 
been met. The Completion Assurance Document must be accepted by the Commission 
before authorization to remove the hold point can be issued. 


8.4 Return to Normal Operation 


Once all Commission approvals have been granted and hold points have been removed, 
the licensee proceeds to normal operation.  


9.0 FOLLOW UP  


The licensee will be expected to monitor the adequacy of plant performance and new or 
updated programs after return to service. 
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GLOSSARY  


Design basis 
The range of conditions and events taken into account in the design of the facility, according to 
established criteria, such that the facility can withstand them without exceeding authorized limits 
for the planned operation of safety systems. 


Design life 
The period specified for the safe operation of the facility, systems, structures, and components. 


Environmental assessment 
An assessment of the environmental effects of the project conducted in accordance with the 
CEAA and its regulations. 


Generic action item 
Unresolved safety-related issues that have been singled out by the Commission as requiring 
corrective actions to be taken by the licensees within a reasonable time frame. 


Guaranteed shutdown state (GSS) 
A set of conditions that provide sufficient guarantee that the reactor will remain in the shutdown 
state despite any credible failure. 


Hold points 
Specific milestones that are built into the commissioning plan to separate critical phases during 
commissioning, and to allow for regulatory review before transition between phases. Hold points 
further enable verification of the resolution of issues so that proceeding to the next stage will not 
pose unreasonable risk to health, safety, security, or the environment. 


Integrated safety review (ISR) 
A comprehensive assessment of plant design and operation performed in accordance with the 
IAEA’s Periodic Safety Review of Nuclear Power Plants – Safety Guide. 


Licensing basis 
Includes the design basis, and is the set of information that demonstrates that:  


1.	 The facility meets all applicable regulatory and safety requirements, and  


2.	 The applicant and licensee are qualified and have made adequate provisions for safe facility 
operation. 


Life extension 
Extending the safe operating life of a nuclear power plant beyond its design life. It involves the 
replacement or refurbishment of major components, or substantial modifications to the plant, or 
both. 
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Modern standards  
The set of high-level objectives and requirements for the siting, design, construction, 
commissioning, operation and decommissioning of a nuclear power plant if it were to be built at 
the time of the initiation of the life extension project.  


Nuclear power plant 
Any fission reactor installation constructed to generate electricity on a commercial scale. A 
nuclear power plant is a Class IA nuclear facility, as defined in the Class I Nuclear Facilities 
Regulations. 


Practices 


The information contained in modern industrial standards, codes, and practices directly 
associated with the modern standards. Guidelines should take into account operating experience 
and findings from technical developments (e.g., new knowledge on the cumulative effects of 
ageing, results of reactor physics research and development, human factors engineering, human 
reliability, software engineering). 


Prescribed 
Means prescribed by federal regulations. 


Refurbishment 
An activity or a set of activities aimed at restoring the condition of one or several systems to a 
state that is comparable to the condition of a new system. 
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ASSOCIATED DOCUMENTS  


1. Nuclear Safety and Control Act, S.C. 1997, c. 9; 


2.	 Packaging and Transport of Nuclear Substances Regulations, SOR/2000-208, May 2000; 


3.	 Radiation Protection Regulations, SOR/2000-203, May 2000; 


4.	 Nuclear Security Regulations, SOR/2000-209, May 2000; 


5.	 Nuclear Non-proliferation Import and Export Control Regulations, SOR/2000-210, 
May 2000; 


6.	 Nuclear Substances and Radiation Devices Regulations, SOR/2000-207, May 2000; 


7.	 Canadian Nuclear Safety Commission Rules of Procedure, SOR/2000-211, May 2000; 


8.	 CNSC Regulatory Standard S-99, Reporting Requirements for Operating Nuclear Power 
Plants, March 2003; 


9.	 CNSC Regulatory Policy P-242, Considering Cost-benefit Information, October 2000; 


10. Canadian Nuclear Safety Commission - Guidelines for Environmental Assessment pursuant 
to the requirements of the Canadian Environmental Assessment Act, Revision 2, 
December 2004; 


11. Nuclear Liability Act, R.S.C., 1985, c. N-28; 


12. Canadian Environmental Assessment Act, S.C. 1992, c. 37; 


13.  CEAA Exclusion List Regulations, SOR/94-639; 


14. CEAA Inclusion List Regulations, SOR/94-637 


15. CEAA Comprehensive Study List Regulations, SOR/94-638; 


16. Procedures for an Assessment by a Review Panel, guidelines issued pursuant to the CEAA, 
November 1997; 


17. Preparing Project Descriptions under the Canadian Environmental Assessment Act, 
Canadian Environmental Assessment Agency, August 2000; 


18. CEAA Law List Regulations, SOR/94-636, October 1994; 


19. Canadian Environmental Protection Act, S.C. 1999, c. 33; 


20. Nuclear Fuel Waste Act, S.C. 2002, c. 23; 
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21. Fisheries Act, R.S.C., 1985, c. F-14; 


22. Species at Risk Act, S.C. 2002, c. 29; 


23. Migratory Birds Convention Act, S.C. 1994, c. 22; 


24. Canada Water Act, R.S.C., 1985, c. C-11; and 


25. Periodic Safety Review of Nuclear Power Plants—Safety Guide, Safety Standards Series 
No. NS-G-2.10, IAEA, Vienna, 2003. 
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APPENDIX A  
CNSC SAFETY AREAS AND PROGRAMS  


CNSC Safety Areas CNSC Programs 
1. Operating Performance 1. Organization and Plant Management 


2. Operations 
3. Occupational Health and Safety 


(non-radiological) 
2. Performance Assurance 1. Quality Management 


2. Human Factors 
3. Training 


3. Design and Analysis 1. Safety Analysis 
2. Safety Issues 
3. Design 


4. Equipment Fitness for Service 1. Maintenance 
2. Structural Integrity 
3. Reliability 
4 Equipment Qualification 


5. Emergency Preparedness 1. Emergency Preparedness 
6. Environmental Performance 1. Environmental Protection Systems 


2. Effluent and Environmental Monitoring 
7. Radiation Protection 1. Personnel Exposure 


2. Plant Waste Management 
8. Site Security 1. Site Security 
9. Safeguards 1. Safeguards 
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APPENDIX B  
LIFE EXTENSION PROCESS DIAGRAM  
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DRAFT ISSUES LIST1 1 


 2 
1. GENERAL 3 


 4 
1.1. Has OPG responded appropriately to all relevant OEB directions from previous 5 


proceedings?  6 
1.2. Are OPG’s economic and business planning assumptions that impact the nuclear 7 


facilities appropriate?  8 
1.3. Is the overall increase in nuclear payment amounts including rate riders reasonable 9 


given the overall bill impact on customers? 10 
 11 
2. RATE BASE 12 


 13 
2.1. Are the amounts proposed for nuclear rate base appropriate? 14 
 15 
3. CAPITAL STRUCTURE AND COST OF CAPITAL 16 


 17 
3.1. Are OPG’s proposed capital structure and rate of return on equity appropriate? 18 
3.2. Are OPG’s proposed costs for the long-term and short-term debt components of its 19 


capital structure appropriate? 20 
 21 
4. CAPITAL PROJECTS 22 


 23 
4.1. Do the costs associated with the nuclear projects that are subject to section 6(2)4 of 24 


O. Reg. 53/05 and proposed for recovery meet the requirements of that section? 25 
4.2. Are the proposed nuclear capital expenditures and/or financial commitments 26 


(excluding those for the Darlington Refurbishment Program) reasonable? 27 
4.3. Are the proposed nuclear capital expenditures and/or financial commitments for the 28 


Darlington Refurbishment Program reasonable? 29 


                                                 
1 Consistent with the OEB’s direction in EB-2016-0152, Procedural Order No. 1, OPG has filed these Draft Issues 
without categorization into primary and secondary issues.  
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4.4. Are the proposed test period in-service additions for nuclear projects (excluding those 1 


for the Darlington Refurbishment Program) appropriate?  2 
4.5. Are the proposed test period in-service additions for the Darlington Refurbishment 3 


Program appropriate? 4 
4.6. Are the proposed test period in-service additions for the D2O Project reasonable? 5 
 6 
5. PRODUCTION FORECASTS 7 
   8 
5.1. Is the proposed nuclear production forecast appropriate?  9 
 10 
6. OPERATING COSTS 11 
  12 
6.1. Is the test period Operations, Maintenance and Administration budget for the nuclear 13 


facilities appropriate?  14 
6.2. Is the nuclear benchmarking methodology reasonable? Are the benchmarking results 15 


and targets flowing from OPG’s nuclear benchmarking reasonable? 16 
 17 


Corporate Costs 18 
6.3. Are the test period human resource related costs for the nuclear facilities (including 19 


wages, salaries, payments under contractual work arrangements, benefits, incentive 20 
payments, overtime, FTEs and pension costs) appropriate?  21 


6.4. Are the corporate costs allocated to the nuclear business appropriate?  22 
6.5. Are the centrally held costs allocated to the nuclear business appropriate? 23 
 24 
Depreciation 25 
6.6. Is the proposed test period nuclear depreciation expense appropriate? 26 


 27 
Income and Property Taxes 28 
6.7. Are the amounts proposed to be included in the test period nuclear revenue 29 


requirement for income and property taxes appropriate?  30 
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Other Costs 1 
6.8. Are the asset service fee amounts charged to the nuclear business appropriate? 2 
 3 
7. OTHER REVENUES  4 


 5 
Nuclear  6 
7.1. Are the forecasts of nuclear business non-energy revenues appropriate? 7 


 8 
Bruce Generating Station 9 
7.2. Are the test period costs related to the Bruce Generating Station, and costs and 10 


revenues related to the Bruce lease appropriate? 11 
 12 


8. NUCLEAR WASTE MANAGEMENT AND DECOMMISSIONING LIABILITIES 13 
 14 


8.1. Is the revenue requirement impact of the nuclear liabilities appropriately determined?  15 
 16 


9. DEFERRAL AND VARIANCE ACCOUNTS 17 
 18 


9.1. Is the nature or type of costs recorded and the methodologies used to record costs in 19 
the deferral and variance accounts appropriate? 20 


9.2. Are the balances for recovery and the proposed disposition amounts in each of the 21 
deferral and variance accounts appropriate?  22 


9.3. Is the proposed continuation of deferral and variance accounts appropriate? 23 
9.4. Are the deferral and variance accounts that OPG proposes to establish appropriate?  24 
 25 
10. REPORTING AND RECORD KEEPING REQUIREMENTS 26 


 27 
10.1. Are the proposed reporting and record keeping requirements, including performance 28 


scorecards proposed by OPG, appropriate?  29 
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11. METHODOLOGIES FOR SETTING PAYMENT AMOUNTS AND RATE SMOOTHING 1 
11.1. Is OPG’s approach to incentive rate-setting for establishing the nuclear payment 2 


amounts appropriate?  3 
11.2. Is OPG’s proposal for smoothing nuclear payment amounts consistent with O. Reg. 4 


53/05 and appropriate? 5 
 6 


12. IMPLEMENTATION 7 
 8 


12.1. Are the effective dates for new payment amounts and riders appropriate? 9 
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SUMMARY OF OEB DIRECTIVES AND UNDERTAKINGS 1 


FROM PREVIOUS PROCEEDINGS 2 
 3 
This schedule sets out OEB directives to OPG from previous proceedings with reference to 4 


where the corresponding evidence may be found in this proceeding. In this case, applicable 5 


directives arise from the OEB’s decisions on OPG’s application for Recovery of Deferral and 6 


Variance Account Balances effective January 1, 2019 (EB-2018-0243) and the prior 7 


application for payment amounts (EB-2016-0152). The applicable directives from these 8 


proceedings are set out in Charts 1 and 2, respectively. 9 


 10 


Additionally, Chart 3 provides a continuing OEB directive related to accounting changes 11 


impacting the calculation of OPG’s nuclear liabilities, and changes to the end-of-life-dates of 12 


prescribed nuclear facilities for depreciation and amortization purposes, last confirmed in EB-13 


2016-0152.  14 


  15 
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Chart 1  1 
 2 


Directives from the Decision and Payment Amounts Order on OPG’s Application for 3 
2019 Hydroelectric Payment Amount Adjustment and Recovery of Deferral and 4 


Variance Account Balances effective January 1, 2019 (EB-2018-0243) 5 
 6 


Decision 
Chapter/ 
Section 


 
Pg. 
No. 


 
OEB Decision / Directive 


Reference 
Exhibit In 


OPG 
Evidence 


3 4 The parties agreed that the recovery of the 
registered pension plan costs and related income 
tax, which together total $55.1 million for the 
regulated hydroelectric facilities and $354.6 
million for the nuclear facilities, will be deferred to 
OPG’s next rebasing application. The intervenors 
accepted the Deferred Pension Amount and 
agreed that any future positions taken by them 
with respect to these amounts shall be limited to 
the appropriate period of recovery of these 
amounts. 


Ex. H1-2-1, 
Table 1 
 
Ex. H1-2-1, 
Table 2 


3 4 OPG committed to preparing a forward-looking 
study to assess the management of its 
generating facilities in relation to surplus 
baseload generation conditions in consultation 
with the Independent Electricity System 
Operator. The study is to be filed with OPG’s 
next rebasing application. 


Ex. A1-11-1, 
Att. 1 


 7 
  8 
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Chart 2  1 
 2 


Directives from the Decision and Order on OPG’s Application for payment amounts for 3 
the period from January 1, 2017 to December 31, 2021 (EB-2016-0152) 4 


 5 


Decision 
Chapter/ 
Section 


 
Pg. 
No. 


 
Issue 


 
OEB Decision / Directive 


Reference 
Exhibit In 


OPG 
Evidence 


5 Nuclear Facilities 
5.2 19 Nuclear 


Operations 
Capital and 
Rate Base 


The OEB directs OPG to file an independent 
audit of its nuclear P&M organization including 
adherence to best practices, measures and 
reporting regarding cost and schedule 
performance, and implementation of lessons 
learned. The audit report will be filed with 
OPG’s next cost-based application. 


Ex. D2-1-1, 
Att. 2 


5.2 22 Nuclear 
Operations 
Capital and 
Rate Base 


For future proceedings, the OEB directs OPG 
to file, at a minimum, the costs for each major 
capital project based on the first execution 
business case and the final proposed amount 
for which OPG is seeking approval. The 
information provided should be sufficiently 
detailed as to adequately highlight both the 
total cost and the related in-service amount. 


Ex. D2-1-3, 
Tables 1a-
1d 


5.4 52 Nuclear 
Benchmarking 


The OEB expects OPG to file a review from 
ScottMadden regarding OPG’s nuclear 
benchmarking methodologies with its next cost 
based application. 


Ex. F2-1-1,  
Att. 4 and 
Att. 5  


5.8 72 Corporate and 
Centrally Held 
Costs 


The OEB expects OPG to file an updated 
benchmarking study of corporate costs with its 
next cost based application. […] In addition to 
its usual evidence on corporate support costs, 
OPG shall file nuclear corporate support 
information by station for the historical and test 
period in the next cost based application. 


Ex. F3-1-1,  
Att. 1, and 
Ex. F3-1-1 
Tables 3a 
and 3b 
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Decision 
Chapter/ 
Section 


 
Pg. 
No. 


 
Issue 


 
OEB Decision / Directive 


Reference 
Exhibit In 


OPG 
Evidence 


5.9 84 Compensation The OEB expects compensation benchmarking 
with the next cost based application. The 
benchmarking shall include a detailed overtime 
analysis.  
 
The OEB also expects a staffing benchmarking 
study that will incorporate contractor FTEs 
following the Goodnight methodology.  
 
In addition, OPG shall file pension and OPEB 
evidence that clearly sets out the elements 
included and excluded in its determination of 
employer:employee contribution ratios. 


Ex. F4-3-1, 
Att. 2 
 
 
 
Ex.F2-1-1, 
Att. 6 
 
 
Ex. F4-3-1, 
section 5.0 


5.11 88 SR&ED ITCS The rate-setting methodologies for the 
hydroelectric and nuclear businesses beyond 
2021 are not certain. OPG’s next application 
should consider the utilization of SR&ED ITCs 
and explain its proposal. However, the OEB 
notes that the majority of SR&ED ITCs are 
earned by nuclear. 


Ex. F4-2-1, 
section 3.4 


5.13 97 Nuclear 
Liabilities 


OPG should provide a jurisdictional study of 
cost recovery methodologies for nuclear 
liabilities with its next cost based nuclear 
payment amounts application… The study 
should also include an examination of cost 
recovery for short term and long term nuclear 
liabilities as it relates specifically to OPG’s 
assets. 


Ex. C2-1-1, 
Att. 2 


8 Methodologies for Setting Payment Amounts 
8.1.4 128 Productivity 


Factor 
The OEB expects that OPG and other 
stakeholders will take into account the OEB’s 
concerns about the approaches and limitations 
of the experts’ analyses on the record in this 
proceeding. Improvements in methodology and 
data, and translation of the results of the 
studies as to how they more directly translate 
to rate-setting would provide more useful and 
convincing information on which OPG could 
make its next proposal and the OEB would 
make its determination for subsequent 
[hydroelectric] IRM plans.   


N/A 
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Decision 
Chapter/ 
Section 


 
Pg. 
No. 


 
Issue 


 
OEB Decision / Directive 


Reference 
Exhibit In 


OPG 
Evidence 


8.2.1 136 Customer 
Engagement 


OPG intends to develop a formal customer 
engagement process during the IR period that 
may provide insight into customers’ 
preferences with respect to OPG priorities and 
plans. The OEB expects that process to inform 
OPG’s next application. 


Ex. A2-2-1, 
section 6.0 
 
Ex. A2-2-1, 
Att. 4 & 5 


10 Reporting and Record Keeping 
10.1 146 General 


Reporting 
OPG shall file a proposal for a detailed 
scorecard as part of its next cost based 
application. OPG shall refer to the performance 
scorecard guidance in the Rate Handbook. 


Ex. A1-3-2, 
section 3 
 
Ex. A1-3-2, 
Att. 1 & 2 


 1 
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 1 
Chart 3 2 


 3 
Directives from the Payment Amounts Order on OPG’s Application for payment 4 


amounts for the period from January 1, 2017 to December 31, 2021 (EB-2016-0152)  5 
 6 


 
Page 
No. 


 
OEB Decision / Directive 


Reference 
Exhibit in 


OPG 
Evidence 


13 OPG shall file an accounting order application with the OEB and 
provide notice to intervenors of record in EB-2016-0152 if: 
 
i. OPG proposes an accounting change impacting the 


calculation of its nuclear liabilities, other than as a result of 
an Ontario Nuclear Funds Agreement Reference Plan 
update, which results in a material revenue requirement 
impact for the prescribed facilities; or  


ii. OPG proposes to change the end-of-life dates of its 
prescribed nuclear facilities for depreciation and 
amortization purposes that results in a material non-asset 
retirement cost revenue requirement impact.  
 


An accounting order application shall only be required if the revenue 
requirement impact is neither reflected in current or proposed 
payment amounts nor recorded in an authorized deferral or variance 
account and the annualized revenue requirement impact for the 
prescribed facilities is $10 million or greater. 


Ex. A1-2-1 
 
Ex. H1-1-1, 
section 6.2 


 7 
  8 
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ATTACHMENTS 1 
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Attachment 1:  Surplus Baseload Generation Study 3 
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1. Introduction and Purpose of Study 


In EB-2018-0243, OPG applied to the Ontario Energy Board (“OEB”) for approval to dispose 


of the balances in certain deferral and variance accounts, including the Surplus Baseload 


Generation Variance Account (“SBG Variance Account”). 


The parties reached a Settlement Proposal in respect of OPG’s application. By Decision 


and Order dated February 21, 2019, the OEB approved the Proposal. As part of the 


Settlement, OPG agreed to prepare and file in the next rebasing application a forward-


looking study to assess the management of its generating facilities in relation to SBG 


conditions (“Study”):  


OPG undertakes to prepare a forward looking study to assess OPG’s 
management of its generating facilities in relation to surplus baseload 
generation conditions, including any opportunities OPG can take to help the 
system respond to surplus baseload generation conditions in order to 
mitigate the associated cost to customers. In preparing the study, OPG will 
consult with the IESO and take into consideration IESO forecasts. Such study 
will be filed as part of OPG’s next rebasing application. 1 
 


This Study is in response to the OEB-approved Settlement Proposal. It addresses the 


following main questions: 


• What constitutes SBG conditions and how are such conditions managed by 


the Independent Electricity System Operator (“IESO”)? 


• How much SBG is expected in the IESO planning horizon?  


                                             
1 EB-2018-0243, Settlement Proposal dated January 30, 2019, p. 15. 
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• How does OPG manage its generating facilities in response to SBG conditions? 


• What other potential actions could OPG take in response to SBG conditions 


and are those actions any more appropriate than those being currently taken? 


The IESO was consulted in the development of this Study and provided the following 


comments:  


The IESO reviewed the draft report and did not have concerns with the 


following conclusions noted in the report:    


a. SBG conditions are expected to decline, as illustrated by the Surplus 


Baseload Generation (“SBG”) forecast in the IESO’s Annual Planning 


Outlook – December 2020.  


b. IESO will continue to use economic dispatch order to respond to SBG 


conditions that were established as a result of (SE-91) A Discussion 


Paper for Stakeholder Engagement 91 (Renewable Integration)2 in 


2013 and the Floor Price Review completed in 2015. 


c. The current dispatch order continues to yield economic benefits, 


based on the principles and conclusions outlined in SE-91.  


d. OPG’s presented alternative consideration in scheduling hydroelectric 


outages is not preferred as it will reduce available supply and may 


create a need for replacement energy and higher system costs. 


e. OPG’s presented potential other actions in response to SBG 


conditions, under section 4, would be at odds with the approach the 


IESO has taken to establish an economic merit order for dispatch 


during periods of SBG.  


                                             
2 IESO, Dispatch Order for Baseload Generation, A Discussion Paper for Stakeholder Engagement 
91 (Renewable Integration), dated November 2, 2011. 
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2. Surplus Baseload Generation Conditions 


This section of the Study discusses system conditions that lead to SBG, outlines the role 


of the IESO in forecasting and managing SBG conditions through the use of a dispatch 


order, summarizes the economic and environmental benefits of the current dispatch 


order, and reviews the OEB’s approach to SBG impacts in setting OPG’s hydroelectric 


payment amounts.  


2.1. Definition of SBG Conditions 


According to the IESO, SBG is a system condition that occurs when electricity production 


that can be generated from baseload facilities exceeds demand.3 Electricity from 


baseload facilities is made up of generation from nuclear facilitates, variable generators 


such as wind and solar, baseload hydroelectric energy, and other electricity generation 


sources that may contribute to baseload supply such as self-scheduling resources, gas 


plant minimums, and commissioning units. Surplus generation, in relation to demand net 


of economic exports to interconnected jurisdictions, can cause some of OPG’s 


hydroelectric resources to forgo generation in the form of hydroelectric spill. 


The frequency and duration of SBG conditions is largely driven by the magnitude of 


baseload generation online, economic intertie activity, and the various factors that impact 


the demand for electricity. 


                                             
3 EB-2010-0008 Ex. E1-1-1, p. 5, line 16. 
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2.2. IESO Forecasts of SBG Conditions 


The IESO issues forecasts of demand and supply for the electricity market, including 


forecasts of SBG, over a variety of time frames ranging from balance of current day to 


decades into the future. Specifically, the current IESO forecast horizons are long term, near 


term and short term. The IESO describes the functions of these forecasts, including the 


Reliability Outlook and the Ontario Annual Planning Outlook (“APO”), as follows: 


The results of our reliability assessments drive decision making, whether short term 
– as in when to schedule outages – or, over the long term, which allows developers 
and investors to respond to the needs and price signals, invest accordingly.4  


Long Term (up to 20 years) - Longer term forward studies such as the APO include SBG 


forecasts as part of an energy adequacy outlook. The purpose of the adequacy outlook 


is to assess Ontario’s ability to meet its own electricity needs and better characterize the 


nature of future needs.5 


Near-term (up to 18 months) – The IESO uses its near-term forecast to make market 


participants aware of potential SBG conditions, so they can assess and react to potential 


impact on their facilities.6   


                                             
4 IESO Reliability Outlook, From January 2020 to December 2024, p. 1. 
5 Annual Planning Outlook, December 2020, Section 3.3, p 44 
6 Market Manual 7.2, Near Term Assessments and Reports, Section 4.2, p. 8. 
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Short-term (real time or current day to days ahead) – The IESO publishes short-term 


forecasts hourly, daily, and days ahead. The IESO describes the purpose of the short term 


SBG forecast as follows:  


The IESO endeavours to provide as much information in advance so that 
market participants are aware of potential SBG conditions and can plan 
their business and respond appropriately.7 


2.3. Current IESO Long Term Forecast of SBG  


The most recent long term forecast of SBG available at the time of this Study was released 


as part of the IESO’s Annual Planning Outlook issued in December 2020.8 With the 


emergence of the COVID-19 global pandemic, the 2020 Annual Planning Outlook 


forecasts demand using two scenarios based on different assumptions for the pace of 


economic recovery.  Scenario 1 assumes a shallow economic recession in 2020 and early 


2021 followed by a rapid economic recovery in 2021 and 2022, with demand expected to 


reach pre-pandemic levels by the end of 2022. Scenario 2 assumes a deep economic 


recession until the end of 2021, followed by a slow multi-year economic recovery starting 


in 2022, with demand not expected to reach pre-pandemic levels until 2024.    


 


 


 


                                             
7 http://www.ieso.ca/en/Power-Data/Data-Directory, See SBG Forecast Report. 
8 IESO Annual Planning Outlook December 2020, p. 47. 
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Figure 1 – IESO Annual Planning Outlook-Dec 2020: SBG Forecast  


 


The IESO’s forecast extends to the year 2040 and shows SBG conditions declining through 


to 2026 and remaining at a much lower level than recently experienced going forward to 


2040. The IESO attributes the decrease in SBG conditions to nuclear refurbishments and 


retirements, as well as rising demand, and explains that over the next 20 years, SBG is 


expected to be managed using existing market mechanisms, such as exports, variable 


generation curtailment, and nuclear manoeuvers/curtailment. The IESO has also noted 


that demand is expected to rebound past levels forecast in the previous APO due to 


growth in electric vehicles, and in the agricultural and residential sectors.9 


                                             


9 “2020 APO Addresses Impacts of COVID-19, and Shifting Energy Landscape”, IESO News Release, 
December 17, 2020 
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2.4. The IESO and the Development of a Dispatch Order 


The IESO is responsible for ensuring the reliability and efficiency of Ontario’s power grid.10 


The IESO manages the power system in real-time, plans the province's future energy 


needs, enables conservation, and facilitates the efficient operation of the electricity 


market in order to support sector evolution. 


IESO dispatches generators in a manner seeking to achieve an efficient and lowest cost 


dispatch to meet demand.11 During periods of SBG, the IESO-administered market utilizes 


a “dispatch order for baseload generation which will produce real‐time dispatch 


outcomes that promote market efficiency, achieve cost‐effectiveness, [and] minimize 


environmental impacts”.12 The current concept of dispatch order and the relevant Market 


Rules and Market Manuals were developed as a result of IESO initiated consultation 


activities beginning in late 2010. At the time, SBG had recently emerged as a market 


condition. As the IESO explained: 


Since 2008, we have seen a significant increase in the frequency and 
duration of surplus baseload generation events. These events are typically 
associated with negative market and locational prices and the need to spill 
water at hydroelectric stations or to reduce the output of, or completely 
shut down, nuclear units. In anticipation of these events, we initiate 


                                             
10 IESO 2019-2021 Business Plan, p. 3. 


11 Renewable Integration Stakeholder Engagement SE-91,   p. 8. 
12 Dispatch Order for Baseload Generation, A Discussion Paper for Stakeholder Engagement 91 


(Renewable Integration) dated November 2, 2011, p. 3. 
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communications with baseload generation operators in order to assess 
their dispatch flexibility should we encounter SBG. Through these 
conversations, and through operating experience under SBG conditions, we 
have come to better understand the technical, regulatory and public safety 
restrictions that place limits on how hydroelectric and nuclear generation 
operators manoeuvre the output of their units when the electricity system 
is faced with a generation oversupply.13 


It was further anticipated by the IESO that the pending elimination of coal fired units and 


the increase in natural gas generation could increase the frequency of SBG conditions. 


With the retirement of the coal fleet, which typically has low minimum 
loading points and broad dispatch capability, and the building of a larger 
natural gas fleet, which typically has higher minimum loading points and 
less dispatchable range, bringing gas generation online to meet increasing 
demand and replace decreasing wind generation can lead to surplus 
generation conditions. In these instances, it may be necessary to reduce 
the output from wind generation a few hours in advance in order to avoid 
oversupply conditions, either globally or locally.14 


In response, the IESO launched multiple electricity market stakeholder initiatives under the 


umbrella of Stakeholder Engagement SE 91 – Renewable Integration. The purpose of the 


initiative was to integrate new renewable generation (wind and solar) into system and 


                                             
13  IESO Dispatch Order for Baseload Generation, A Discussion Paper for Stakeholder Engagement 


91 (Renewable Integration), November 2, 2011, p. 6. 
14  Ibid, p. 5. 
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market operations,15 with the expectation that the integration of renewables into the 


economic dispatch model should help resolve issues like SBG.16 


Through its stakeholder engagement process, the IESO established a list of principles that 


formed the basis for the development of new Market Rules and Market Manuals, resulting 


in changes to the operations of the power system and the Energy Market.  Design Principle 


10 was particularly significant: 


The IESO may establish various floor prices for offers from baseload 
generators (e.g. wind, must-run hydro, nuclear, etc.) to ensure efficient 
dispatches during periods of local and/or global surplus baseload 
generation (SBG) events.17  


In the process of establishing floor prices, the IESO acknowledged that hydroelectric 


facilities may be required to generate in order to meet various safety and regulatory 


obligations. In addition, based on economic, regulatory, and environmental analysis, the 


IESO concluded that using coarse hydroelectric spill and/or nuclear manoeuvres results 


in over-curtailment and requires replacement energy that results in higher cost and 


carbon emissions.18 Ultimately, the IESO established a dispatch order by setting floor 


prices for the various forms of generation beginning with -$15/MWh and -$10/MWh for 


                                             
15  IESO letter, B. Campbell, “Re. Integrating Renewable Resources-Design Principles”, December 9, 


2010. 
16   Renewable Integration Stakeholder Engagement SE-91,   p. 8.  
17   IESO, Renewable Integration SE 91. 


18 SE-91, Response to Stakeholder Feedback, April 26, 2012 
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10% and 90% of variable generation respectively, and -$5/MWh for flexible nuclear19 


generation as illustrated in Figure 2 below. 


Figure 2 : IESO Dispatch Order – 2013 20


 


The IESO indicated that, “the implementation of floor prices will achieve an appropriate 


dispatch outcome, a more efficient market, while at the same time increasing the 


environmental benefit of Ontario’s electricity system.”21  The above floor prices were 


implemented in September of 2013 and further revised in 201622, with the dispatch order 


                                             
19 Flexible nuclear is the maneuvering associated with Condenser Steam Discharge Valve (CSDV)  


reductions at the Bruce facilities. 
20 IESO Floor Price Review Stakeholder Engagement, “Analyzing the Impact of Changing the Floor 


Price for Renewable Resources”, July 2015.   
21  IESO Presentation SE-91 Aug 8, 2012. 
22  IESO Stakeholder Engagement Notification, “Floor Prices for Variable Generation – Update”, 


December 2, 2015. 


Filed: 2020-12-31 
EB-2020-0290 


Exhibit A1-11-1 
Attachment 1 


 Page 12 of 25







DRAFT – PRIVILEGED AND CONFIDENTIAL – PREPARED IN CONTEMPLATION OF 
LITIGATION 


 


Page 13 of 25 


 


of flexible nuclear generation and 90% of variable generation reversed, as illustrated in 


Figure 3 below. 


 


Figure 3: IESO Revised Dispatch Order - 2016 


 


As highlighted previously, there is no mandated floor price for OPG’s hydroelectric units. 


As OPG explained in previous OEB proceedings, its offer strategy for hydroelectric energy 


that is not must-run and where forebay23 storage capability has been utilized based on 


                                             


23 Forebay is the area of upstream water that comes into contact with a dam. 
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market signals, is tied to its marginal cost of production. This cost is the Gross Revenue 


Charge (“GRC”). 24  


OPG’s GRC based offers range approximately between $5 and $14.40/MWh reflecting the 


applicable GRC rates. There are few, if any, generating assets in the market that are 


dispatchable at prices between $0/MWh and OPG’s highest GRC offer of $14.40/MWh. As 


a result, during periods of SBG, OPG’s regulated hydroelectric units are dispatched down 


first (i.e., instructed to spill water) at locations where spill does not violate safety, 


environmental or regulatory restrictions.  


2.5 The Economic Benefits of the Current Dispatch Order 


There are significant economic and other benefits to the current dispatch order. In SE-91, 


the IESO indicated that the “environmental and financial savings achieved by 


incorporating wind into the 5‐minute dispatch are estimated to be $180 - $225 million 


and 1.6 - 2.0 Mt of avoided CO2 emissions in 2014”.25 These benefits were largely attributed 


to the implementation of the dispatch order that minimizes over-curtailment utilizing 


OPG’s hydroelectric assets offered at GRC followed by the above noted floor prices for 


other forms of electricity generation.  


                                             
24 GRC are payments made by OPG to the Province of Ontario and apply to hydroelectric 


facilities under section 92.1 of the Electricity Act, 1998. Further details are available in EB-2013-
0321 Ex. F1-4-1 


25 SE-91 Presentation dated January 24, 2012, p. 9. 
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In 2015, in recommending that the relative order of flexible nuclear and solar/wind be 


switched to better reflect the marginal cost of renewable generation, the IESO indicated 


that this would result in further savings of $5 to $8 million for each year in the period 2016 


to 2018, 26 in addition to the $180 - $225 million in savings estimated during SE-91.  


2.6 The SBG Variance Account  


At the time of OPG’s EB-2010-0008 payment amounts proceeding, SBG had become a 


more prevalent market phenomenon due to reduced electricity demand, resulting 


from depressed economic conditions and an increase in available electricity supply, 


which had a material impact on the accuracy of OPG’s hydroelectric production forecast 


absent an explicit adjustment for the impact of SBG conditions. In response, the OEB 


established the SBG Variance Account to record the financial impact of foregone 


production at OPG’s regulated hydroelectric facilities due to SBG conditions.  


In establishing the account, the OEB concluded that rather than reflecting the impact of 


SBG conditions in the forecast of regulated hydroelectric production as initially proposed 


by OPG, it was better to capture such impacts in a variance account, resulting in a 


production forecast being set on a pre-SBG basis.27 The OEB also accepted that SBG was 


being addressed through market mechanisms implemented by the IESO, in addition to 


                                             
26 IESO Floor Price Review Stakeholder Engagement, “Analyzing the Impact of Changing the Floor 


Price for Renewable Resources”, July 2015. 


27 EB-2010-0008 Decision with Reasons, p. 22. 
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acknowledging evidence that safety, environmental and other factors are taken into 


account by OPG when responding to SBG conditions.28 OPG’s evidence included an 


explanation that, from a safety and operational perspective, SBG is best managed at the 


Sir Adam Beck facilities where water associated with GRC offers at $14.40/MWh can 


generally be safely spilled over the Niagara Falls and that for other regulated hydroelectric 


facilities, spill may be subject to additional safety, environmental and regulatory 


considerations.29  


Similarly, in EB-2013-0321, the OEB approved a regulated hydroelectric production forecast 


without a reduction for SBG conditions, and continued the SBG Variance Account, 


recognizing SBG forecast uncertainties.30 The OEB also approved the SBG Variance 


Account balance.31 Since EB-2013-0321, the account has been continued and the account 


balances have been approved in each subsequent OPG proceeding. 


2.7 SBG Spill Forecast 


As OPG explained in EB-2013-0321, SBG conditions impacting OPG’s regulated 


hydroelectric facilities are deemed to be present when the prevailing market price is at, 


or falls below GRC at $14.40/MWh, which represents the minimum offer price that would 


allow OPG to cover its marginal production costs.32  


                                             
28 EB-2010-0008 Decision with Reasons, p. 23. 
29 Ibid 
30 EB-2013-0321 Decision with Reasons, p. 9. 
31 EB-2013-0321 Decision with Reasons, p. 119. 
32 EB-2013-0321 Ex. E1-2-1, p. 3, lines 24-29. 
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Figure 4 - OPG Regulated Hydroelectric SBG Spill (TWh) 


 


As illustrated in Figure 4 above, and in alignment with IESO’s long term outlook, OPG’s 


forecast33 of the declining presence of SBG conditions points to a significantly lower 


expected SBG spill over the 2021 to 2026 period. As noted previously, the drivers for lower 


SBG conditions are nuclear refurbishments and retirements, as well as rising demand. The 


declining SBG conditions will continue to be managed by the IESO using existing market 


tools, as discussed in Section 2.3.  


3. OPG’s Management of Facilities in Response to SBG Conditions 


The following section describes actions and considerations OPG takes in managing its 


facilities in response to SBG conditions.   


                                             


33 Based on OPG’s forecast of SBG spill as stated in OPG’s 2020-2026 Business Plan.  
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3.1 Long Term  


OPG uses forward-looking generation models for the purposes of business planning and 


these models include a forecast of hydroelectric spill as a result of SBG conditions. OPG 


considers IESO’s long term forecasts, including IESO’s SBG conditions forecast, in the 


calibration of these models.34  


3.2 Near Term  


On a near term basis OPG considers SBG forecasts, including the IESO’s forecast, as an 


input to its hydroelectric storage management plans and outage decisions.  


Seasonally, OPG puts in place hydroelectric storage drawdown plans which create room 


in station forebays, where practicable, in advance of freshet.35  Given the typical seasonal 


pattern of precipitation related to rain and snowmelt, water levels in river system 


reservoirs are managed over a period of months to adhere to the hydrological limits, flows 


and elevations as specified by the respective regulation or water management plan.  For 


example, during winter months, water in reservoirs is drawn down by generating, which 


creates storage capacity to accommodate expected higher levels of water inflows 


expected later in the spring period. This volumetric storage management (i.e., drawdown 


                                             
34 OPG may make changes to inputs or algorithms in the models to better align with IESO’s data to 
help improve the quality and accuracy of OPG’s forecasts. 
35 Freshet is the higher inflow of water into a lake or river system typically occurring in the spring 
during snow melt and/or heavy rain. 
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strategy), is based on hydrological criteria found in water management plans designed 


to mitigate the effects of flooding during higher spring flows.   


While the purpose of hydroelectric storage management is not strictly to respond to 


market conditions, their implementation affords an opportunity to take SBG into 


consideration. In this respect, when implementing its water management plans, OPG 


factors in market signals by withdrawing from storage during days or hours of expected 


stronger Hourly Ontario Energy Price (“HOEP”). From a seasonal perspective, the increased 


forebay room has a favourable affect on SBG conditions, which are typically more 


prevalent during higher spring flows.  


OPG recognizes that outage planning at its baseload generating facilities can impact SBG 


conditions. In particular, many of OPG’s Nuclear outages are scheduled in low demand 


and high SBG fall and spring periods of the year, such that nuclear units are available to 


a greater extent during the high demand summer and winter periods.  Scheduling nuclear 


outages during high SBG periods directly contributes to a reduction in SBG conditions 


through the decrease of baseload generation. 


OPG’s hydroelectric outage planning methodology continues to focus on reliability-


based maintenance while taking into consideration water availability. As OPG stated in 


EB-2013-0321, the objective of hydroelectric production planning is achieving total 


utilization of available water and, as a result, outages for hydroelectric units are primarily 
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taken during lower flow periods.36 This approach carries broader system benefits as 


hydroelectric energy is made available to the system. As SBG conditions are typically 


only experienced during the lower demand hours in the day, hydroelectric energy is 


available to offset the need for incremental resources dispatched during peak hours.  


3.3 Short Term  


As described previously, expectations of SBG conditions in the real time and day ahead 


markets are conveyed through market prices. OPG’s hydroelectric assets respond 


differently to price signals depending on their operational and market behaviour type: 


baseload, run of the river, intermediate, and peaking. 


Baseload hydroelectric stations operate at nearly constant output and have limited 


storage ability. At these facilities, hydroelectric energy must either be generated or will 


typically result in spill.  


Run of the River hydroelectric stations have minimal forebay storage and pass some or 


all inflow through one or more turbines on a continuous basis, with the remainder (if any) 


going over an existing spillway. 


Intermediate and Peaking stations have higher ability to time shift production by storing 


water compared to baseload stations. Storage capabilities vary at each hydroelectric 


                                             
36 EB-2013-0321, Ex. E-2-1, p. 3, lines 1-2. 
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station and are also significantly affected by water flows, where high flows limit flexibility 


of time shifting.  


In operating its intermediate and peaking facilities, OPG follows market price signals 


based on OEB approved Hydroelectric Incentive Mechanism (“HIM”), which is designed to 


reward pricing behaviour that shifts generation into higher priced periods. Time-shifting 


is achieved through OPG’s pricing of hydroelectric energy based on opportunity cost 


which reflects the value of energy over a forward-looking storage horizon. Hydroelectric 


energy with no remaining forebay storage opportunity is priced at GRC consistent with 


the basis for the IESO’s dispatch order described above. 


The current HIM was initially established by the OEB in EB-2010-0008. In last reviewing the 


HIM in EB-2013-0321, the OEB noted that “shifting production of relatively low cost 


hydroelectric power from periods of low demand to periods of high demand will generally 


benefit all consumers by lowering the market price during high demand period” and found 


that the HIM has “encouraged appropriate use of the regulated hydroelectric facilities to 


supply energy in response to market prices.”37  


Additionally, by using the HIM to move hydroelectric production to higher price periods, 


and flexibly pricing hydroelectric energy subject to forebay storage limitations at GRC, 


OPG uses market price signals to support the IESO’s response SBG conditions in 


accordance with the established dispatch order.  


                                             


37 EB-2013-0321 Decision with Reasons, pp. 10, 12. 
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The Sir Adam Beck Pump Generation Station (“PGS”) is OPG’s largest hydroelectric storage 


facility and its operation is informed by the economic drivers associated with the HIM.  As 


explained in EB-2010-0008, subject to operational constraints, the PGS is deployed based 


on a forecast of economic opportunities. While the IESO is responsible for responding to 


surplus conditions, when anticipating SBG, OPG establishes PGS offer prices so that output 


reductions are based on market economics and operational constraints.38 


In addition to economic drivers and operational constraints, use of the PGS is also subject 


to the impact of water flows, with stronger water conditions, such as those experienced in 


recent years, reducing opportunities to time shift. OPG’s current forecast of normalizing 


Great Lakes’ hydrological conditions indicates that water flows will have a diminishing 


impact on PGS operations on a forward basis.  


                                             
38 EB-2018-0243, JT1.5. 
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4. Potential Other Actions that OPG could take in Response to SBG 


Conditions  


This section discusses other potential actions OPG could take in response to SBG 


conditions, including an assessment as to whether such actions are any more 


appropriate than those currently being taken.   


Two types of actions to respond to SBG conditions are considered: physical and market-


based.  


From a physical perspective, OPG could attempt to shift some hydroelectric unit outages 


to periods of high water flows, which historically have coincided with a presence of SBG 


conditions. OPG expects that such change will have an overall negative impact as it will 


remove hydroelectric energy from the system. As SBG conditions typically occur in hours 


with low demand, hydroelectric energy continues to contribute to a cost efficient dispatch 


of resources over the balance of the day. The removal of incremental hydroelectric energy 


as a result of additional outages during freshet would be expected to create a need for 


replacement energy, leading to additional system cost.  


From a market-based perspective, there are two alternative offer strategies: 


1. OPG could seek to minimize the SBG impact recorded in the SBG Variance Account 


by changing its GRC pricing strategy for hydroelectric resources to a price below 


flexible nuclear (given that hydroelectric resources are not subject to a floor price).  
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Under this scenario variable generation would be dispatched down first during SBG 


conditions, followed by flexible nuclear, with OPG hydroelectric facilities spilling last.    


2. OPG could price its flexible hydroelectric resources between the minimum floor 


prices of variable generation and flexible nuclear. This would result in variable 


generation being curtailed before OPG hydroelectric but OPG hydroelectric would 


be dispatched down prior to flexible nuclear.  


Both of these scenarios would be contrary to the existing dispatch order established by 


the IESO, which would erode the previously described economic benefits.39 Therefore, while 


these strategies would reduce amounts recorded in the SBG Variance Account, they 


would have a significant negative impact on the system and increase the overall cost to 


consumers. OPG has not implemented these strategies. 


In preparing this report, OPG reviewed and discussed its hydroelectric offer price strategy 


with the IESO, who has affirmed that it supports maintaining the current dispatch order 


established through the stakeholder engagement process and as part of SE-91. 


5. Conclusion  


OPG considers forecast of SBG conditions across all time horizons. The actions OPG 


currently takes in relation to such conditions are appropriate and consistent with the 


                                             


39 http://www.ieso.ca/-/media/Files/IESO/Document-Library/engage/fpr/FRP-20150717-
Navigant.pdf?la=en 
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physical constraints associated with OPG’s generation facilities, relevant water 


management plans, IESO’s reliability requirements and market dispatch order, and 


economic signals in line with the approved HIM. Other potential strategies in relation to 


SBG conditions would have a significant, negative impact on the efficiency of the 


electricity market and erode the economic benefits associated with the current dispatch 


order to the disadvantage of consumers. 
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ACRONYMS 1 


 2 
AA Adjuster Absorber 
AACE Association for the Advancement of Cost Engineering 


Aecon/SNC JV A joint venture of SNC-Lavalin Nuclear Inc. and Aecon 
Industrial, a division of Aecon Construction Group Inc. 


ACM Advance Capital Module 
ACU Air Conditioning Unit 
AFI Area For Improvement 
AFS Available For Service 
AGC  Automatic Generation Control  
AHPS  Advanced Hydrologic Prediction System  
AHS Auxiliary Heating System 
AIC Argument-in-Chief 
AIIP Accelerated Investment Incentive Property 
AIP  Annual Incentive Plan  
AIR All Injury Rate  
AISC  Asset Investment Screening Committees  
ALARA  As Low As Reasonably Achievable  
Alstom Alstom Power Canada Inc. 
AL/TC Air Lock and Transfer Chamber 
AMOC Asset Management Oversight Committee 
AOCI Accumulated Other Comprehensive Income 
AON AON Hewitt 
AOV Air Operated Valve 
ARBPRIA Amended and Restated Bruce Power Refurbishment 


Implementation Agreement 
APM Adaptive Phase Management 
AR Adjuster Rods 
ARC  Asset Retirement Costs  
ARO  Asset Retirement Obligation  
AS7 Asset Suite 7 
AS Ancillary Services 
ASR Accident Severity Rate  
AWE Average Weekly Earnings 


Babcock & Wilcox Babcock & Wilcox Canada Ltd., with GE-Hitachi Canada and 
Black & MacDonald as sub-contractors 


BAS  Business and Administration Services 
BATEA Best Available Technology Economically Achievable 
BCS  Business Case Summary  
Blue Ribbon Task Force Darlington Nuclear Refurbishment Scope Review Panel 


BMcD/Modus Burns & McDonnell Canada Ltd. and Modus Strategic 
Solutions Canada Company 


BOP Balance of Plant 
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BPO Blanket Purchase Order 
BPRIA Bruce Power Refurbishment Implementation Agreement 
Bruce Bruce Power L.P. 
BS&IT Business Services & Information Technology 
BSSA Bruce Site Service Agreement 
BT Business Transformation initiative  
BWR Boiling Water Reactors 
BWXT/CANDU JV BWXT Canada Ltd. (formerly Babcock & Wilcox Canada Ltd) 


and CANDU Energy Inc. 
C&C Coordination & Control 
CAC Community Advisory Councils 


CanAtom SNC-Lavalin Nuclear Inc. and Aecon Industrial, a division of 
Aecon Construction Group Inc. 


CANDU  Canadian Deuterium Uranium  
CBD Corporate Business Development 
CBH Construction Boilerhouse 
CCA Capital Cost Allowance 
CCB Change Control Board 
CCD Construction Completion Declaration 
CCF Change Control Form 
CCGT  Combined Cycle Gas Turbines  
CCW Condenser Cooling Water 
CDA Canadian Dam Association 
CEA  Canadian Electrical Association  
CEAA Canadian Environmental Assessment Act 
CEO Chief Executive Officer 
CETA Comprehensive Economic and Trade Agreement 
CFEP Collaborative Front End Planning  
CFSI Counterfeit, Fraudulent, and Sub-standard Items 
CFTA Canadian Free Trade Agreement 
CFVS Containment Filtered Venting System 
CGAAP Canadian Generally Accepted Accounting Principles  
CIA Canadian Institute of Actuaries  
CIGAR Channel Inspection and Gauging Apparatus for Reactors 
CM Cyclical Maintenance 
CMSC  Congestion Management Settlement Credits  
CNO Chief Nuclear Officer 
CNSC  Canadian Nuclear Safety Commission  
CO Central Operations 
Concentric Concentric Energy Advisors 
CPI Consumer Price Index 
CPI Cost Performance Index  
CRA Canada Revenue Agency  
CRVA Capacity Refurbishment Variance Account 
CWIP  Construction Work in Progress  







Filed: 2020-12-31 
EB-2020-0290 


Exhibit A1 
Tab12 


Schedule 1 
Page 3 of 10 


 
CWP Comprehensive Work Package 
D2O Storage Project Heavy Water Storage and Drum Handling Facility 
D3IP Darlington Unit 3 Innovations Project 
Darlington Darlington Generating Station 
DBFOM Design, Build, Finance, Operate and Maintain 
DC Direct Current 
DC Intertie Direct Current Transmission 
DEC Darlington Energy Complex 
DER Design Electrical Rating 
DESA Design Engineering Services Agreement 
DF Decommissioning Segregated Fund 
DFL Direct Field Labour 
DNNJP Darlington New Nuclear Project 
DOR Division of Responsibility 
DRB  Dispute Review Board  
DRC  Depreciation Review Committee  
DRP  Darlington Refurbishment Program  
DSL Direct Site Labour 
DSO  Dispatch Scheduling Optimizer  
DSR Darlington Scope Request 
DTRF  Darlington Tritium Removal Facility 
EA  Environmental Assessment  
EBIT  Earnings Before Interest and Taxes  


EBITDA Earnings Before Interest Taxes Depreciation and 
Amortization  


ECS Executive and Corporate Services 
EE Execution Estimate 
EFFAA East Fuelling Facility Auxiliary Area 
EFOR  Equivalent Forced Outage Rate  
EFPH  Equivalent Full Power Hours  
EIS  Environmental Impact Statement  
EMS Environmental Management System 
EO Eastern Operations 
EOL End-of-Life 
EPC Engineering, Procurement, and Construction 
EPG Emergency Power Generator 
EPG3 Third Emergency Power Generator 
EPI Environmental Performance Index 
EPMO Enterprise Project Management Office 
EPO Enterprise Projects Organization 
EPS Emergency Power System 
EPSCA  Electrical Power Systems Construction Association  
ERI Equipment Reliability Index 
ERIS Energy and Resource Information System  
ERO Emergency Response Organization  







Filed: 2020-12-31 
EB-2020-0290 


Exhibit A1 
Tab12 


Schedule 1 
Page 4 of 10 


 
ERT Emergency Response Team 
ESESA Engineering Services and Equipment Supply Agreement 


ESESFSA Engineering Services and Equipment Supply and Field 
Services Agreement 


ESM Earnings Sharing Mechanism 
ESMSA Extended Services Master Services Agreement 
ESSB Engineering Support Services Building 
ESW Emergency Service Water 
ETE Extended Temporary Employee 
ETRM  Energy Trading and Risk Management  
EUCG  Electric Utility Cost Group  
EVM Earned Value Management 
F&IP Facility and Infrastructure Projects 
FA Foundation Architecture 
FAI Fukushima Action Items 
FCLE Fuel Channel Life Extension 
FC-LMP Fuel Channel Life Cycle Management Plan 
FD Flux Detectors 
FDR  Franklin D. Roosevelt  
FEPO  Forced Extension to a Planned Outage  
FFO Funds from Operations  
FHERI Fuel Handling Equipment Reliability Index  
FIN Fix It Now 
FLR  Forced Loss Rate  
FM Fuelling Machine 
FO Forced Outage  
FOAK First-of-a Kind 
Fosters  Foster Associates, Inc.  
4GIRM Fourth Generation Incentive Rate-setting Mechanism 
FRI Fuel Reliability Index 
FSCO Financial Services Commission of Ontario  
FSRA Financial Services Regulatory Authority of Ontario 
FTE Full-Time Equivalents  
Functions OPG functional support groups 
GAAP  Generally Accepted Accounting Principles  
GAR Global Assessment Report  


GDP-IPI FDD Canadian Gross Domestic Product Implicit Price Index – 
Final Domestic Demand 


GE General Electric 
GHNEC GE-Hitachi Nuclear Energy Canada Inc. 
GLERL  Great Lakes Environmental Research Laboratory  
GLSHFS Great Lakes Seasonal Hydrologic Forecast System 
Goodnight Goodnight Consulting Inc. 
GRC  Gross Revenue Charges  
GS Generating Station 
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GST  Goods and Services Tax  
Hackett Hackett Group 
Heavy Water Facility Heavy Water Storage and Drum Handling Facility 
HIM Hydroelectric Incentive Mechanism 
HOEP  Hourly Ontario Energy Price  
HONI Hydro One Networks Inc. 
HP High Pressure 
HPER  Human Performance Error Rate 
HSG HSG Group Inc. 
HST Harmonized Sales Tax 
HTO Hydro Thermal Operations  
HVAC  Heating, Ventilation and Air Conditioning System  
IAA Impact Assessment Act 
IC Ion Chamber 
ICAP Installed Capacity 
ICFD In-Core Flux Detector 
ICM Incremental Capital Module 
IDEN Integrated Digital Enhanced Network  
IER Independent Estimating Review 
IESO Independent Electricity System Operator 
IFRS  International Financial Reporting Standards  
IIP Integrated Implementation Plan  
IJC  International Joint Commission   
ILO-SLRB International Lake Ontario-St. Lawrence River Board 
IMS  Inspection and Maintenance Services  
INC International Niagara Committee 
INCW  International Niagara Control Works  
INNOVATIVE Innovative Research Group Inc. 
IO Infrastructure Ontario  
IR Incentive Rate-setting  
IRI Inspection and Reactor Innovation 
IRM Incentive Rate-setting Mechanism 
IRP International Recommended Practice 
ISAR Industrial Safety Accident Rate 
ISLRBC International St. Lawrence River Board of Control 
ISO  International Organization of Standardization  
ISR  Integrated Safety Review  
IT  Information Technology  
ITC Investment Tax Credits  
IVA  Interim Variance Account  
KgU Kilogram Uranium 
KPI Key Performance Indicators 
L&D Learning and Development 
L&ILW  Low and Intermediate Level Waste  
LCV Level Control Valve 
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LEAP  Leveraging Enterprise Application Project  
LEI London Economics International LLC 
LL Lessons Learned 
LOE Level of Effort 
LPSW Low Pressure Service Water 
LRIA Lakes and Rivers Improvement Act 
LTC Licence to Construct 
LTD Long-term Disability  
LTEP Long Term Energy Plan  
LUEC  Levelized Unit Energy Cost  
MCF Master Consolidated File 
MCR Major Component Replacement 
MDS Machine Delivered Scrape 
MD&A  Management’s Discussion and Analysis  
MNRF  Ministry of Natural Resources and Forestry 
MOA Memorandum of Agreement 
MOE Ontario Ministry of Environment 
MOU  Memorandum of Understanding  
MOV Motor Operated Valves 
MPA Major Project Advisory 
MR Material Requests  
MRP Market Renewal Program 
MUE Major Unforeseen Event 
MTL Mod Team Leader 
MW Megawatt  
MWh Megawatt hour  
NDVA Nuclear Development Variance Account 
NEC Nuclear Executive Committee 
NEO Northeast Operations 
NERC  North American Electric Reliability Corporation  
NFOC/MWh Non Fuel Operating Cost per MWh 
NFWA  Nuclear Fuel Waste Act  
NHSS  New Horizon System Solutions  
NNP New Nuclear Project 
NOAA  National Oceanic and Atmospheric Administration  
NOP Neutron Over-Power 
Nordion Nordion Canada Inc. 
NOSS  Nuclear Operations Support and Services  
NPA Niagara Parks Act 
NPF Nuclear Production Forecast 
NPI Nuclear Performance Index  
NPR Nuclear Payment Riders 
NSCA  Nuclear Safety and Control Act  


NSERC Natural Sciences and Engineering Research Council of 
Canada 
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NTP Niagara Tunnel Project  
NWMO  Nuclear Waste Management Organization   
NWO Northwest Operations 
NYPA  New York Power Authority  
O. Reg.  Ontario Regulation  
OAR  Organizational Authority Register  
OCC Ontario Control Centre 
OCT  Ontario Capital Tax  
OEB  Ontario Energy Board  
OEM Original Equipment Manufacturer 
OEFC  Ontario Electricity Financial Corporation  
OM&A  Operations, Maintenance and Administration 
ONFA  Ontario Nuclear Funds Agreement  
OPA Ontario Power Authority 
OPEB  Other Post-Employment Benefits   
OPG  Ontario Power Generation Inc.  
OPG Board The Board of Directors of Ontario Power Generation Inc. 
OR Operating Reserve  
OSM Owner Specified Materials 
OSPG  Ottawa - St. Lawrence Plant Group  
P&C People and Culture 
P&M Projects and Modifications  
PARTS  Pickering A Return To Service  
PBA Pension Benefits Act (Ontario) 
PCA Plant Condition Assessment 
PCC Project Control Categories 
PCCB Program Change Control Board 
PCD Project Change Directives 
PCE Project Control Elements 
PCI  Plant Condition Index  
PDPS Project Detailed Production Schedules 
PEP Project Execution Plan 
PEXT Pickering Extended Operations 
PfAD Provision for Adverse Deviation 
PGS  Pump Generating Station  
PHT Primary Heat Transport 
PHWR  Pressurized Heavy Water Reactor  
PILs Payments in Lieu of Corporate, Income, and Capital Taxes 
PIMS Program Integrated Master Schedule 
PINO  Performance Improvement and Oversight  
PIR  Post Implementation Review  
PK Programmable Logic Controller  
PMBOK  Project Management Body of Knowledge  
PMI  Project Management Institute  
PMOC Program Management Oversight Committee 
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PMP Project Management Plan 
PMS Program Milestone Schedule 
PMT Project Management Team 
PO Planned Outage 
Program Darlington Refurbishment Program 
Program Charter Darlington Refurbishment Program Charter 
PSR Periodic Safety Review 
PSRB Project Scope Review Board 
PST  Provincial Sales Tax  
PSVS Powerhouse Steam Venting System 
PUEC  Nuclear Production Unit Energy Cost  
PVRD Portable Vault Recovery Dryer 
PWR Pressurized Water Reactors 
PWU Power Workers’ Union  
QAR Quality Assessment Report 
RACI Responsible, Accountable, Consult, Inform 
RCRB Refurbishment Construction Review Board 
Remaining Units Units 3, 1, and 4 
RFP Request for Proposals 
RFQ Request for Quotes 
RFR Retube and Feeder Replacement 
RFRISA Retube and Feeder Replacement Island Support Annex 
RG&PM Renewable Generation & Power Marketing 
RM Risk Management 
RMD Reactivity Mechanism Deck 
RMO Risk Management and Oversight 
RMP Risk Management Plan 
R-O&M Refurbishment Operations & Maintenance 
ROC  Risk Oversight Committee  
ROE  Return on Equity  
RP Radiation Protection 
RPCT Resource Planning and Control Team 
RPC Radiation Protection Coordinators 
RPO Refurbishment Project Office 
RPP  Registered Pension Plan  
RQE Release Quality Estimate 
RRFE Renewed Regulatory Framework for Electricity Distributors 
RRWF Revenue Requirement Work Form  
RSDA Rate Smoothing Deferral Account 
RSF Refurbishment Support Facilities 
RSVCSA Reactive Support and Voltage Control Services Agreement 
RTE Ready to Execute 
RWPB Retube Waste Processing Building 
RWRTRV Right Work, Right Time, Right Value 
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SAB Sir Adam Beck 
SAVH  Sickness, Accident, Vacation and Holiday  
SBG Surplus Baseload Generation  
SCA Secondary Control Area 
SCO Station Containment Outage 
Scope Requests Darlington Scope Requests 
SDLU Shut Down Lay Up 
SDS Shutdown System 
SES Security and Emergency Services  
SFCR Single Fuel Channel Replacement 
SG Steam Generators 
SIIR Serious Injury Incidence Rate 
SIO Safety Improvement Opportunities 
SLAR  Spacer Location and Relocation Program  
SLSMC St. Lawrence Seaway Management Corporation 
SMO  Segregated Mode of Operation  
SMR Small Modular Reactor 


SNC/AECON JV SNC-Lavalin Nuclear Inc. and Aecon Industrial, a division of 
Aecon Construction Group Inc. 


SO South Central Operations 
Society  Society of United Professionals  
Society ETE Society Extended Temporary Employee 
SPI Schedule Performance Index 
SPL Site Preparation Licence 
SR&ED  Scientific Research and Experimental Development  


SR&ED ITC Scientific Research and Experimental Development 
Investment Tax Credit 


SST Station Service Transformer 
STOP Shield Tank Overpressure Protection 
TBM  Tunnel Boring Machine  
TCV Temperature Control Valve 
TFP Total Factor Productivity 
TG or Turbine Generator Turbines, Generators and Auxiliaries 
TGC Total Generating Cost 
TGC/MWh Total Generating Cost per MWh 
TLG TLG Services  
TPG Tool Performance Guarantee 
TRIF Total Recovery Injury Frequency 
TRF  Tritium Removal Facility  
TSW Trent Severn Waterway 
U1EE Unit 1 Execution Estimate 
U2EE Unit 2 Execution Estimate 
U3EE Unit 3 Execution Estimate 
U4EE Unit 4 Execution Estimate 
UCC Undepreciated Capital Cost 
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UCF  Unit Capability Factor  
UDM  Universal Delivery Machine 
UEC Unit Energy Cost  
UFF Used Fuel Segregated Fund 
UNL Unfunded Nuclear Liabilities 
UPS Uninterruptible Power Supply 


US GAAP Generally Accepted Accounting Principles of the United 
States of America  


VBI Vacuum Building Inspection 
VBO  Vacuum Building Outage  
VERT Voluntary Emergency Response Team  
VFD Vertical Flux Detector 
VMS Vibration Monitoring System 
VOR Vendor of Record 
VVRS Vault Vapour Recovery System 
WACC  Weighted Average Cost of Capital  
WANO  World Association Of Nuclear Operators  
WAPA Weighted Average Payment Amounts 
WBS Work Breakdown Structure 
WCA Work Control Area 
WDP Workforce Development Plan  
WFFAA West Fuelling Facility Auxiliary Area 
Towers Willis Towers Watson 
WT Water Transfer 
WTP Water Treatment Plant 
YMPE  Year’s Maximum Pensionable Earnings  
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