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Preface
ISO New England Inc. (ISO) is the not-for-profit corporation responsible for the reliable operation of New England’s power generation and transmission system. It also administers the region’s wholesale electricity markets and manages the comprehensive planning of the regional power system. The planning process includes the preparation of an annual Regional System Plan (RSP) in accordance with the ISO’s Open Access Transmission Tariff (OATT) and other parts of the Transmission, Markets, and Services Tariff (ISO tariff), approved by the Federal Energy Regulatory Commission (FERC).
 Regional System Plans meet the tariff requirements by including the following:

· Forecasts of future annual and peak loads (i.e., the demand for electricity) for a five- to 10-year planning horizon and the need for resources (i.e., capacity)
· Information about the amounts, locations, and characteristics of market responses (e.g., generation or demand resources or merchant transmission facilities) that can meet the defined system needs to satisfy demand—systemwide and in specific areas 
· Descriptions of transmission projects for the region that could meet the identified needs, as summarized in an RSP Project List, which is updated several times each year and also includes information on project status and cost estimates.

RSPs also must summarize the ISO’s coordination of its short- and long-term system plans with those of neighboring systems, the results of economic studies of the New England system, and information that can be used for improving the design of the regional power markets. In addition to these requirements, the RSPs identify the initiatives and other actions the ISO, state officials, regional policymakers, participating transmission owners (PTOs), and other New England Power Pool (NEPOOL) market participants and stakeholders can take to meet the needs of the system.

The 2011 Regional System Plan (RSP11) and the regional system planning process were developed in full accordance with the requirements established in the OATT for the region’s 10-year electricity needs from 2011 through 2020. The requirements of the OATT, including Attachment K, the ISO Information Policy, interconnection procedures, and requirements for generators and elective upgrades, prescribe how ISO tasks comply with the requirements.

Regional Transmission Planning Results
New England’s transmission owners have constructed transmission projects throughout the region on the basis of the needs and solutions identified through the regional planning process, as detailed in past RSPs and supporting reports.
 These projects reinforce transmission facilities serving areas that have experienced load growth, such as Vermont, southern Maine, and the New Hampshire seacoast area. The projects also reinforce the system’s critical “load pockets,” such as Southwest Connecticut (SWCT) and Boston, allowing the import of power from other parts of the system. New interconnections with neighboring power systems also have been placed in service. From 2002 through 2011, 379 projects will have been put into service, totaling approximately $4.6 billion of new infrastructure investment.
In addition to the need for transmission development, the region has responded to the need for electric energy and capacity resources. New generating projects totaling 13,177 megawatts (MW) have been interconnected with the system since generators first submitted requests to the ISO to be interconnected to the New England power system in November 1997. Demand resources currently totaling 2,035 MW are part of the regional power system, and 3,590 MW are planned for 2014. 
Past RSPs also have identified risks to the future economical and reliability performance of the system. This information has assisted stakeholders with formulating policies for the region. The information also has been used to identify changes to the markets, which have encouraged the development of resources where and when needed, such as “fast-start” resources in load pockets. These resources can quickly reach rated capability to help meet reliability requirements and reduce the amount of time generators operate out of economic-merit order. 
RSP11 Review and Approval
The regional system planning process in New England is open and transparent and reflects advisory input from regional stakeholders, particularly members of the Planning Advisory Committee (PAC), according to the requirements specified in the OATT. The PAC is open to all parties interested in regional system planning activities in New England. 

The ISO and the PAC have discussed study proposals, scopes of work, assumptions, and draft and final results and other materials appearing in RSP11. From September 2010 through August 2011, the ISO hosted 17 PAC meetings, which were attended by 258 stakeholder representatives from 140 entities. The total stakeholder attendance of 1,004 signifies over 6,900 workforce hours of participation. The ISO also posted to its website PAC presentations, meeting minutes, reports, databases, and other materials.
 In addition, a public meeting was held on September 8, 2011, to discuss RSP11 and other planning issues facing the New England region. 
As required by the OATT Attachment K, the ISO New England Board of Directors has approved the 2011 Regional System Plan.
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Section 1 
Executive Summary 
The ISO New England (ISO) 2011 Regional System Plan (RSP11) presents the results of load, resource, and transmission analyses of New England’s electric power system for the 10-year planning period through 2020. The report describes the major factors influencing the development of the electric power system for these future years and how the region can provide a reliable and economical system in compliance with federal and state regulations and guidelines. In addition to complying with all applicable sections of the ISO’s Transmission, Markets, and Services Tariff (ISO tariff), approved by the Federal Energy Regulatory Commission (FERC), RSP11 and the system planning process satisfy the relevant criteria and requirements established by the North American Electric Reliability Corporation (NERC), the Northeast Power Coordinating Council (NPCC), and the region.
 
Over the past decade, the system planning process and market design have fostered significant improvements to the region’s generation and demand resources and transmission system. Much of the region’s generation was built during the last 10 years, and most of the region’s electric energy production now comes from efficient, gas-fired combined-cycle generators. Additionally, the amount of demand resources in the region has grown significantly. The transmission system, which for decades saw little investment, has been upgraded to better serve the region’s load. Building on the results and recommendations of previous Regional System Plans, RSP11 discusses the results of completed studies and new and planned infrastructure throughout New England. Accounting for the current status of the system, RSP11 discusses ongoing, new, and pending analyses. In addition, RSP11 discusses state and federal policies that affect the planning process, system reliability and economic performance issues, and how the region is addressing these issues. 

Notwithstanding the region’s recent improvements, challenges remain for maintaining the reliable and efficient operation of the New England power system, involving the following: 

· Resource performance and flexibility

· The region’s increased reliance on natural-gas-fired capacity

· The potential retirement of generators

· The integration of a greater level of variable (i.e., intermittent) resources

· The alignment of wholesale market design and regional transmission planning

To address these challenges and prepare for the changes likely to confront the New England power system, the region has begun a Strategic Planning Initiative.
 Through the initiative, the region is actively assessing the current tools it has developed to ensure reliability. These tools include market rules that retain resources wishing to leave the capacity market, out-of-merit commitment and dispatch of capacity to maintain system security, the procurement of emergency capacity, and special operator actions during fuel shortages.
 Given the expected changes and impacts to New England’s generation fleet, the region must decide whether these tools should be improved and better integrated or whether new approaches are warranted to preserve and improve the efficiency of reliable system operations. 

The region has a long history of cooperation through its open stakeholder processes and is well poised to meet upcoming challenges identified by the Strategic Planning Initiative and other stakeholder efforts.
1.1 Major Findings and Observations 
This section presents an overview of the major findings of RSP11 load forecasts; supply and demand resource and transmission planning efforts; market outcomes; economic studies; and other programs, projects, and initiatives that are part of the system planning process. The sections of the report that contain more details of these findings and observations are indicated. 

For all RSP11 analyses, the ISO used a number of assumptions, which are subject to uncertainty over the course of the planning period. Some factors, as follows, are subject to change, which may vary RSP11 results and conclusions and ultimately influence the future development of transmission and generation and demand resources: 
· Demand and energy-efficiency (EE) forecasts, which are dependent on the economy, new building and federal appliance-efficiency standards, state EE goals and project implementation, and other considerations
· Resource availability, which is dependent on physical and economic parameters that affect the performance, development, and retirement of resources
· Environmental regulations and compliance strategies, which can vary with changes in public policies, economic parameters, and technology development 
· Fuel price forecasts, which change with world markets and infrastructure development
· Market rules and public policies, which can alter the development of market resources

· Technology development and its deployment, which may improve the physical ability and the economic viability of new types of power system equipment and the efficiency of operating the power system
· Timing of planned system improvements, which can be subject to siting and construction delays and changes to the system 
The ISO considers these factors for developing a robust plan. While each RSP is a snapshot in time, the planning process is continuous, and results are updated as needed, accounting for the status of ongoing activities and new initiatives, such as the Strategic Planning Initiative. 
1.1.1 Forecasts of the Annual and Peak Use of Electric Energy and the Effects of Energy-Efficiency Measures 

The amount and location of the net system load could affect the need for new resources and the required timing of some transmission projects. RSP11 summarizes the growth of electric energy usage, both annually and at the peak hour—for the entire system, individual states, and smaller areas of the power system. RSP11 also summarizes the state EE goals and the status of the ISO’s project to develop a method to forecast energy savings from expected EE implementation. 
1.1.1.1 Annual and Peak Use of Electric Energy and Load Growth
The RSP11 forecast for the annual use of electric energy is slightly higher than the RSP10 forecast, and the peak load forecasts are similar. The forecast is highly dependent on the economic forecast, which reflects (1) the recent recession ending in 2009 followed by weak economic growth in 2010 and (2) a projected rebound in 2013 followed by sustained load growth. 

The RSP11 forecasts incorporate the expected effects of federal EE standards for appliances and commercial equipment that will go into effect in 2013 and the historical energy-efficiency savings (i.e., reductions in past loads resulting from energy-efficiency measures). The forecasts consider demand resources that cleared the Forward Capacity Market (FCM) to be sources of supply and not demand-side measures for reducing the demand forecast. The forecasts of the energy savings attributable to federal appliance standards and FCM passive resources are 1.6% and 4.7%, respectively.
 These represent a total energy savings of 6.3% of the gross consumption of electric energy projected for 2020.
 

The 50/50 “reference case” summer peak forecast is 27,550 megawatts (MW) for 2011, which grows to 31,215 MW for 2020.
 The 90/10 “extreme case” summer peak forecast is 29,695 MW for 2011 and grows to 33,700 MW in 2020. The actual load has been near or above the 50/50 forecast nine times during the last 19 years as a result of weather conditions and has been near or has exceeded the 90/10 forecast five times during the same period. The ISO forecasts the 10-year growth rate to be 1.4% per year for the summer peak load, 0.5% per year for the winter peak load, and 1.1% per year for the annual use of electric energy. The annual load factor (i.e., the ratio of the average hourly load during a year to peak hourly load) remains fairly stable and declines slightly from 56.1% in 2011 to 54.5% in 2020. (Section 3) 
1.1.1.2 Energy-Efficiency Forecast
The New England states and members of the Planning Advisory Committee (PAC) have requested that the ISO consider the potential impacts of the states’ energy-efficiency programs beyond the EE already considered in the short- and long-term planning of the system. The New England states’ EE goals call for a total reduction of approximately 13.6% of the regionwide electric energy consumption projected for 2020, but the goals do not have targets for peak load reductions.
 (Section 11)

In response to stakeholder requests, the ISO met with state energy-efficiency program administrators, other ISO/RTOs, and regional stakeholders to identify and discuss issues associated with developing a method of improving EE forecasts and incorporating EE savings from state programs into the ISO’s planning process. Major issues include: (Section 4)

· Determining how to accurately calculate the decrease in peak loads resulting from reduced energy use 

· Projecting funding levels for state-sponsored energy efficiency, which may be uncertain and may affect the amounts of EE successfully developed 

The open stakeholder process with the PAC and other committees, such as the Load Forecast Committee and the Reliability Committee, is expected to be completed by late 2011 and in time to incorporate the EE forecast into RSP12. 
1.1.2 Needs for Capacity and Operating Reserves
RSP11 quantifies the system needs for capacity and operating reserves and the amounts procured through the Forward Capacity Market and the locational Forward Reserve Market (FRM). 

1.1.2.1 Capacity
The current regional development of generation, demand, and import capacity resources is expected to provide the capacity needed to meet resource adequacy requirements (i.e., the minimum amount of capacity the region will require, called the Installed Capacity Requirement [ICR]). The net ICR is expected to grow from 32,127 MW in 2013 to an illustrative value of 35,635 MW by 2020.
 (Section 5)

Resources are projected to be sufficient for the 2014/2015 commitment period, but resource retirements may make new resources necessary sooner than otherwise expected.
 The fifth Forward Capacity Auction (FCA #5) recognized the “nonprice” retirement request of Salem Harbor units #1, #2, #3, and #4, representing nearly 750 MW.
 In addition, challenges to the continued operation of nuclear plants in the region, particularly Vermont Yankee, which is rated at approximately 600 MW, presents additional potential losses of capacity. Other resource retirements could result from coal and oil resource owners choosing not to invest in required environmental remediation measures. The high likelihood of additional retirements at future auctions would accelerate the expected need for new resources. 

New resources could be provided in part by some of the resources in the ISO’s Generation Interconnection Queue (the queue), which included over 7,992 MW as of April 1, 2011; new demand resources; and new import capacity from neighboring regions.
 Changes directed by FERC will improve the market incentives for developing resources when and where needed.
 (Section 5)
1.1.2.2 Operating Reserves
Resources participating in the locational Forward Reserve Market and other resources that are committed and on line are helping to satisfy the operating-reserve requirements of the region overall and in major load pockets to cover contingencies.
 As a result of transmission upgrades and other resource additions, the Greater Southwest Connecticut area is not expected to need any additional local operating reserve for 2011 to 2015.
 Over the same period, the forecasted need for the Greater Connecticut area is 400 to 1,000 MW, and the need for the BOSTON area is in the range of 0 to 400 MW.
 The addition of in-merit generation or demand resources within the major import areas, improvements to the transmission system, or some combination of all measures would decrease the need to locate operating reserves within these areas. (See Section 6) 
Unit retirements and the addition of variable resources, particularly wind, will likely grow with time and increase the need for flexible operations and resources to provide reserves, regulation service, and ramping in the most effective locations. A review of the requirements for operating reserve and an evaluation of potential enhancements to the locational FRM to better meet operational needs and improve the long-term efficiency and reliability of the system are being considered. (Section 6) 
1.1.3 Transmission System Needs and Solutions
The transmission system performance must meet reliability requirements in accordance with applicable NERC, NPCC, and ISO criteria and standards. To meet these requirements, RSP11 identifies the need for transmission development in the region and summarizes the status of ongoing transmission studies and projects in various stages of implementation. Transmission projects also have reduced congestion and decreased dependence on generating units located in load pockets. In 2010, systemwide congestion-related costs totaled approximately $37 million, and payments for generators in “must-run” situations that provided second-contingency coverage and voltage support totaled $9 million. These represent significant reductions from 2008 when congestion totaled $273 million and generator payments for “must-run” situations totaled $212 million. (Section 7)

According to the US Department of Energy (DOE) 2009 National Electric Transmission Congestion Study, which summarized the amounts of congestion throughout the Eastern Interconnection, the New England system currently experiences little system congestion.
 As a result, DOE has removed New England as an “area of concern” for the identification of National Interest Electric Transmission Corridors. (Section 7.8.2)
1.1.3.1 Transmission Projects
The RSP Project List is a summary of transmission projects under various stages of development (i.e., concept, planned, proposed, and under construction), as required under the Open Access Transmission Tariff (OATT) to meet regional system needs.
 It also includes information on project status and cost estimates. The descriptions of transmission projects in RSP11 are based on the June 2011 update, which includes 189 projects at a total cost of approximately $5.3 billion.
 The ISO updates the RSP Project List at least three times per year, as improvements are identified and projects are completed or eliminated from the list. In addition, the ISO makes databases used for simulating the power system available to stakeholders. (Section 7) 

The ISO regularly discusses system needs and the justification for transmission improvements with the PAC and the Reliability Committee, which provide guidance and comment on study scopes, assumptions, and results. All transmission projects are coordinated with other regions as well. The ISO is continuing to work with regional participating transmission owners (PTOs) and other stakeholders to improve the timeliness, transparency and quality of transmission project cost estimates provided to stakeholders throughout the development of transmission projects. The ISO also has advised the PAC of the regional network service (RNS) rate and projections developed by the PTOs. 
 (Section 7)

The status of several major projects under development is as follows:

· The Maine Power Reliability Program (MPRP), for which the Maine Public Utilities Commission (MPUC) has approved most of the components, establishes a second 345 kilovolt (kV) path in the north from Surowiec to Orrington and adds new 345 kV lines in southern Maine, creating a third parallel path from Surowiec to Eliot. These new paths will provide basic infrastructure necessary to increase the ability to move power into Maine from New Hampshire and improve the ability of the transmission system within Maine to move power into the local load pockets as necessary.
 The ISO is evaluating the extent to which transfer capability through Maine has been increased as a result of the MPRP project. The MPRP project is scheduled for completion by the end of 2014. (Section 7)
· The New England East–West Solution (NEEWS) series of projects has been identified to improve system reliability: (Section 7)
· As a result of the needs assessments and solutions studies conducted by the ISO and the siting proceedings completed by the affected states (Massachusetts, Connecticut, and Rhode Island), the Springfield and Rhode Island components of NEEWS are scheduled for completion by 2014. 

· The Interstate Reliability Project was reevaluated to account for an updated load forecast, system operating constraints, resources acquired and delisted through the Forward Capacity Auctions, the impact of the unavailability of the Salem Harbor facility, and the possibility that the Vermont Yankee plant will not remain operational. 

· Studies that considered these and other factors show that the Interstate Reliability Project continues to be needed to meet national and regional reliability criteria and serve load throughout southern and eastern New England. The project is needed to ensure power flow of FCA-cleared resources between western New England and eastern New England that will improve the ability of the overall transmission system to serve load. The system needs assessment also identified concerns with generator mechanical stress issues, high short-circuit levels at key substations, and system performance following extreme contingencies and the retirement of generating units. The preferred solution for the Interstate Reliability Project has been identified and has an expected in-service date of 2015.

· The need for the Central Connecticut Reliability component of NEEWS remains under consideration as part of the Greater Hartford–Central Connecticut (GHCC) study. 

Several major transmission planning studies have been completed and others are underway throughout all six New England states. Some studies have developed solutions to serve major portions of the system, including Vermont and New Hampshire, the Merrimack Valley, the Pittsfield and Greenfield area, and the Greater Boston area. All studies examine the system comprehensively and account for the electrical characteristics of the tightly integrated New England network.
Some generating units must run to reliably serve area load pockets, which may partially solve system needs. These load pockets include portions of Maine, the Boston area, southeastern Massachusetts (SEMA), western Massachusetts, the Springfield area, and portions of Connecticut. In addition to improving reliability, transmission improvements placed in service have reduced load costs associated with second-contingency and voltage-control payments to generators. The Lower Southeastern Massachusetts (Lower SEMA) short-term upgrades are one example of transmission improvements that have improved reliability, reduced dependencies on generating units, and reduced “make-whole” payments to market participants with resources whose operating costs were higher than their energy market revenues over a 24-hour dispatch day. (Section 7)

Transmission expansion may be required to meet future challenges facing the New England region to accomplish the following actions: (Section 7)

· Preserve the reliability of service to load pockets, which could likely face generator retirements within the planning horizon
· Provide access to renewable resources, some of which are likely to be located remotely from load centers
· Provide access to a diversity of generator types using different fuels and having varying operating characteristics 
1.1.3.2 Elective and Merchant Transmission Development
Several developers have proposed elective and merchant transmission upgrades, which are in various stages of study and development.
 These projects could increase New England’s tie capability with its neighbors and improve access to renewable sources of energy. The ISO will continue to monitor projected system conditions and needs based on the outcomes of these upgrades. (Section 7.3.4)
1.1.4 Analysis of Market Resources as an Alternative to Transmission Investment
Past Regional System Plans have provided considerable information on the amounts, types, locations, and performance requirements of resources that could meet system needs. Market resources can include disparate types of end-use efficiency, generation including distributed generation, and storage technology options, which makes assessing their suitability during the planning process challenging. 

In response to PAC requests for more detailed information about resources that could meet system needs, the ISO performed a pilot study for the Vermont/New Hampshire (VT/NH) area, which demonstrated how resources of various sizes and at various locations could meet thermal system performance requirements for 2020.
 The analysis identified the critical load levels and hypothetical supply-side units of 10 MW, 50 MW, and 500 MW, which eliminate thermal overloads for normal and contingency conditions. ISO staff and members of the PAC currently are evaluating the benefits of this type of analysis and will provide input and feedback to the ISO before additional studies are performed. (Section 8)

As part of the Strategic Planning Initiative, the region will consider market design changes to better align system planning requirements and wholesale market design. (Section 15.3.1)
1.1.5 Development and Integration of Resources
In addition to identifying the need for capacity and operating reserves, the ISO’s system planning process assesses the impacts that fuel diversity and environmental initiatives can have on future system needs and regional solutions to meet those needs. It also identifies and resolves issues concerning the development and integration of renewable resources and smart grid technologies.
1.1.5.1 Fuel Diversity and Natural Gas
While New England remains heavily dependent on natural gas as a primary fuel for generating electric energy, improvements to the region’s natural gas infrastructure and coordination between the gas and electric power system operators have mitigated concerns about fuel diversity and reliability. However, the region’s dependency on natural gas is expected to increase with time. As shown in Figure 1‑1, in 2000, 17.7% of the region’s capacity was natural-gas-fired generation, which produced 14.7% of the region’s electric energy, whereas in 2010, natural gas plants represented 41.3% of the region’s capacity and provided about 45.6% of the system’s electrical energy. At 34.0% of the region’s capacity in 2000, oil units produced 22.0% of the region’s electric energy that year, but in 2010, at 21.4% of the capacity, oil units produced 0.4% of the region’s electric energy. Almost 90% of the summer capacity of these units (MW) is over 20 years old. 
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Figure 1‑1: Comparison of the 2000 and 2010 capacity and electric energy production in New England.
Many of the old coal, oil, and nuclear units could likely be replaced by natural-gas-fired generating units, which could be built in locations requiring relatively little additional transmission system infrastructure. 
Although the addition of renewable resources would provide some diversity of the fuel supply, the increased regulation and reserve requirements needed to reliably integrate new variable resources into the system could place new stresses on the natural gas system that would need to flexibly provide fuel to generators on short notice. Exacerbating the problem is that many natural-gas-fired units lack the physical ability to provide flexible operation and economical or effective dual-fuel capability (in terms of the amount of time it takes to switch to using oil, ramping rates, or the availability of secondary fuel inventory). All these issues have been identified as part of the Strategic Planning Initiative.
Recent and planned improvements to the regional and interregional natural gas infrastructure have helped and will expand and diversify natural gas sources to meet New England’s increasing demand for natural gas to produce electric power. Also, the implementation of operating procedures and improved communications between electric power and natural gas system operators have decreased operational risks and improved the reliability and diversity of natural gas supply and transportation. However, more work needs to be done.

To understand the emerging vulnerabilities, particularly in severe winter or other stressed system conditions, the ISO has issued a request for proposals to study regional natural gas issues.
 This study will aim to assess the effects of generator retirements on fuel diversity concerns; determine the quantities of gas-fired megawatts available after all firm, priority deliveries are accounted for; review natural gas infrastructure contingencies affecting reliable electric power operation; and determine the need for additional natural gas system supply to reliably serve New England generating resources. (Section 9) 

1.1.5.2 The Potential Impacts of Water and Environmental Emissions Regulations on the Power System
For more than 10 years, the region’s average and marginal emission rates for sulfur dioxide (SO2), nitrogen oxides (NOX), and carbon dioxide (CO2) have been declining. This is a result of natural-gas-fired generators in the region having lower emissions than the generating units they displaced in economic dispatch and coal-fired units adding emission controls.
 New transmission upgrades have facilitated the dispatch of natural gas units, which overall has significantly reduced the reliance on older, less efficient oil units. Compared with 1999, the 2009 average emission rate for SO2 has declined by 71%; the rate for NOX, by 66%; and the rate for CO2, by 18%. Total emissions for SO2 and NOX have also decreased from 2001 levels by 62% and 54%, respectively. (Section 10)

However, the region and neighboring areas face extensive and stricter state and federal environmental regulations to protect public health and the environment that address air emissions, including air toxics; cooling water intake requirements; and the handling of coal combustion waste products.
 When promulgated, these regulations will increase the operating costs for affected generating plants that require emission allowances, add capital costs for environmental controls, and require the use of low-emitting fuels.
 These regulations may lead to the retirement of some aging units before 2020 (the last year of this 10-year plan) and limit energy production and generation capacity. Because this could lead to new generation dispatch and commitment patterns and shifting costs, the ISO will monitor and evaluate environmental initiatives as they occur or are proposed and reflect them in system planning studies. (Section 10)

The ISO reviewed several modeling assessments and reports that evaluated the impact of upcoming EPA regulations and identified fossil and steam thermal units that would need to comply with these regulations. Drawing on these studies and conducting an independent analysis, the ISO identified the amount of generation across New England that could be affected by the environmental requirements: (Section 10) 
· A total of 12.1 gigawatts (GW) of fossil fuel and nuclear capacity could be subject to cooling water intake requirements, of which 5.6 GW could be subject to more restrictive requirements associated with adding control options to protect aquatic life, with full compliance likely by 2020.
· A total of 7.9 GW of existing coal steam or oil/gas steam units could be subject to the proposed US Air Toxics Rule, with full compliance likely by 2016.
· Additional amounts of installed capacity in New England may be subject to future required reductions in the interstate transport of emissions after EPA removed generators in Connecticut and Massachusetts from the final Cross-State Air Pollution Rule (CSAPR).

As part of the Strategic Planning Initiative, ISO analysis also will continue to identify generators that already have environmental remediation measures in place or may require relatively minor upgrades. The actual compliance timelines will depend on the timing and substance of the final regulations and site-specific circumstances of the electric generating facilities. Peak compliance construction activity is expected in the 2012 to 2016 timeframe. The study also will identify generators at risk for retirement. (Section 10)

The Regional Greenhouse Gas Initiative (RGGI) is a cap-and-trade program designed to reduce CO2 emissions in 10 states throughout the Northeast by 2018. The initial compliance period (2009 to 2011) ends in December 2011, and in 2012, RGGI participants will complete a comprehensive assessment of the program’s design, its impacts, the need for additional CO2 reductions, and the issue of imports and emissions “leakage.”
 The March 9, 2011, RGGI auction cleared at $1.86/ton of CO2 and raised $205 million for New England energy-efficiency programs, energy-assistance programs, and renewable resource development. (Section 10)

1.1.5.3 Renewable Portfolio Standards and the Integration of Renewable Resources 
Environmental regulations and policies mentioned above, Renewable Portfolio Standards (RPSs), and related state goals are stimulating the need for and development of renewable resources and energy efficiency in the region. Other regional and industry efforts are assisting in integrating renewables, demand resources, and smart grid technologies into the system. 

Meeting State Targets for Renewable Energy. The New England states have targets for the proportion of electric energy provided by renewable resources, such as wind, solar, and energy efficiency. These state targets will increase to approximately 31.2% of New England’s total projected electric energy use by 2020. This goal of 31.2% consists of 13.6% energy-efficiency and combined heat and power programs and 17.6% Renewable Portfolio Standards and policies addressing renewable supply goals.
 Possible solutions for meeting or exceeding the region’s RPSs include developing the renewable resources in the ISO queue, importing renewable resources from adjacent balancing authority areas, building new renewable resources in New England not yet in the queue and small “behind-the-meter” projects, and using eligible renewable fuels in existing generators. If the development of renewable resources falls short of providing sufficient Renewable Energy Certificates (RECs) to meet the RPSs, load-serving entities (LSEs) can make state-established alternative compliance payments (ACPs).
 ACPs can also serve as a price cap on the cost of Renewable Energy Certificates. (Section 11)
Analysis of the ISO queue shows that 77% of the electric energy produced from these resources alone would meet the growth of RPS requirements through 2020, assuming all state EE goals are met. Even if only 40% of the renewable resources in the queue were developed, they would meet the RPS goal through 2015. The New England States Committee on Electricity (NESCOE) issued a request for information (RFI) to identify the potential amounts and locations of renewable resources the New England region readily could access.
 The responses to the RFI showed interest by 4,700 MW of renewable resource developers but did not include all projects in the ISO queue. According to NESCOE, the development of all the RFI projects could produce approximately 15,000 gigawatt-hours (GWh) annually, which would meet the 2020 RPS goal. Transmission developers also responded to the RFI, showing interest in interconnecting load centers with major potential sources of renewables, including those from neighboring Canadian provinces. (Section 11)

Integrating Renewable Resources. The ISO completed the New England Wind Integration Study (NEWIS), a major study of integrating wind resources into the New England system.
 This study analyzed various planning, operating, and market aspects of wind integration; simulations that add wind resources up to 12,000 MW; and the conceptual development of a transmission system that can integrate large amounts of wind generation resources. The completed study developed models of generation output for a hypothesized fleet of wind plants suitable for ISO studies. The large-scale integration of wind resources is feasible in the New England region, but the region will need to continue addressing a number of issues, as shown by the following results: (Section 12.2.1)
· The addition of large-scale wind generation, with its characteristic low operating costs, would reduce wholesale electric energy market revenues for all resources but would reduce revenues for some more than others. The results of a scenario analysis showed a large decrease in net energy market revenues for natural-gas-fired resources, which could make these units uneconomical and not available to supply system needs if they retired. Additional sources of revenue would be needed, possibly by modifying the markets, to preserve these units for providing reliability services as required. 
· Increased system flexibility is required to integrate large amounts of wind generation, and the market design would need to evolve to provide incentives for dispatchable resources to add this flexibility. 

· The need for operating reserve and regulation would increase. 

· Existing methods for calculating capacity values would need to be monitored and possibly modified to improve the accuracy of the estimated capacity values for large increases in wind generation.

· Transmission development would be needed to interconnect the wind resources and to bring the energy to load centers in New England.

· An accurate means of forecasting wind generation outputs is required to support reliable and efficient system operation.

· Interconnection requirements for wind generators should be updated and implemented, as recommended by the NEWIS Task 2 Report. 
Connecticut and Massachusetts have goals for developing photovoltaic solar power capacity. Integrating a large amount of megawatts from small-scale solar developments across the system is challenging because these resources are intermittent and present issues similar to those for wind resources. The effects on the overall power system, however, would likely be less significant because the expected amount of solar resource development is much smaller than the planned wind development in the region. (Section 12.2.2)

Developing New England’s Smart Grid. Smart grid technologies represent the next stage in the evolution of the power system to improve data acquisition, analysis, control, and efficiency of the electric power grid. The smart grid also will facilitate the integration of variable resources. In 2010, the DOE approved funding for the ISO and the New England transmission owners to add over 35 new phasor measurement units (PMUs), which will be used to improve the monitoring and operation of the system. The ISO and stakeholders also have supported research and development efforts and the establishment of industry standards for integrating smart grid technologies, such as active demand resources. The region is a leader in the application of high-voltage direct-current (HVDC) facilities and flexible alternating-current transmission systems (FACTS). (Section 12) 

1.1.6 Economic Studies of Resource Integration and Interregional Coordination 
In 2010, NESCOE requested the ISO to conduct a study of the economic impacts of replacing aging coal- and oil-fired generating units with efficient, low-pollution-emitting, natural gas combined-cycle units; wind resources within New England; and renewable imports from Canada. This study was conducted to further inform government officials as they establish policies that affect the future planning and development of the system. As a complement to the 2010 economic studies, the ISO is studying units expected to face significant capital investments to meet compliance with environmental regulatory requirements and the impact of their potential retirement on the transmission system. (Section 13)
The New York ISO (NYISO), PJM Interconnection (PJM), and ISO New England coordinated an economic study to identify where major interfaces are constraining interregional transfers. The study analyzed a series of scenarios for the 2015 timeframe to account for planned load, resource expansion and retirements, and transmission configurations that could affect these regions. The study assessed the joint production cost performance and includes the effects of relaxing various combinations of constrained transmission interfaces. Follow-up studies will be fully coordinated with stakeholders. (Section 13)

In response to stakeholder requests received in 2011, the ISO is conducting studies to examine various wind development scenarios, particularly in northern New England, including the Wyman–Bigelow area in Maine. The studies will quantify the near-term economic performance of the system for 2016, assuming the realization of renewable resources in the interconnection queue. The study also will identify the need for transmission development. 

The economic studies identified several of the strategic issues the region is considering. Accessing the renewable wind energy located in northern New England, remote from the load centers along the southern coast, will require transmission expansion. Replacing older high-emitting coal and oil-fired units with cleaner-burning natural gas generation will decrease environmental emissions but increase New England’s dependence on natural gas and potentially require the expansion of the natural gas infrastructure. The addition of resources with low energy costs decreases electric energy expenses for LSEs but also decreases energy market revenues to resources that may require other revenue sources to remain economical. The successful coordination of interregional production cost studies has been demonstrated but requires considerable effort by ISO/RTO personnel and stakeholders. (Section 13)
1.1.7 Interregional Planning
ISO New England’s planning activities are closely coordinated at several levels:

· Among the six New England states

· With neighboring systems through a Planning Coordination Protocol and the NPCC
· Across the interconnection through the Eastern Interconnection Planning Collaborative (EIPC)

· Nationally through NERC

The ISO has developed coordinated system plans and proactively initiated planning studies with other regions.
 Sharing more supply and demand resources with other systems will likely become necessary, particularly, to meet environmental regulations and to successfully integrate variable resources. Identifying interregional system needs and the potential impacts that proposed generating units and transmission projects could have on neighboring systems is beneficial to support interregional reliability and economic performance.

In August 2009, a coalition of the regional planning authorities within the Eastern Interconnection formed the Eastern Interconnection Planning Collaborative. The EIPC is a first-of-its-kind effort to address its portion of North American planning issues, coordinate plans, and conduct studies for the entire Eastern Interconnection through a transparent and collaborative process with input from a broad base of interested stakeholders. Participants include federal and state policymakers; Canadian provincial officials; consumer and environmental advocates; transmission owners and developers; generation owners; other suppliers; and representatives from transmission-dependent utilities, public power companies, and electric cooperatives within the Eastern Interconnection. ISO New England and other planning authorities throughout the Eastern Interconnection are principal investigators in the EIPC process. 

The EIPC has established study assumptions and is on schedule to complete eight macroeconomic futures and 72 associated sensitivities for input variables of each future. A report will be issued late in 2011. By December 2012, for three of the resource scenarios as selected by the Stakeholder Steering Committee, the EIPC will identify interregional transmission expansion options that meet reliability requirements.
The ISO participates in several other national and regional system planning forums, such as the Electric Reliability Organization, the ISO/RTO Council, and the Northeast Power Coordinating Council. The ISO will continue conducting joint studies with NYISO and PJM to identify transmission constraints limiting interregional power transfers and show the effects of relaxing these constraints throughout the ISO/RTO regions. ISO New England will continue to coordinate efforts with neighboring systems to plan projects jointly, explore the ability to import power from and export power to the eastern Canadian provinces and New York, and participate in national and regional planning activities. Through the NPCC and NERC, the ISO has participated in interregional assessments, which coordinate planning activities and demonstrate compliance with all required planning standards, criteria, and procedures. (Section 13)
1.1.8 State, Regional, and Federal Initiatives that Affect System Planning 
The ISO continuously works with a wide variety of state policymakers and other regional stakeholders through its planning process. Regional initiatives have improved the transparency of transmission cost estimates, provided critical load levels and other information in needs assessments, and demonstrated progress in improving forecasts of energy efficiency. The ISO has continued to provide technical support to a number of state agencies and groups, such as the New England Conference of Public Utilities Commissioners (NECPUC), the New England Governors’ Conference (NEGC), the Consumer Liaison Group (CLG), NESCOE, and others. The planning process will continue to evolve in response to FERC and other policy developments. (Section 15)
Through the Strategic Planning Initiative, the ISO is studying the economic and reliability effects of retiring aging, environmentally challenged generating units and their likely replacement with natural-gas-fired generation, variable renewable resources, and imports from the neighboring Canadian regions. The studies will include production cost simulations, analyses of the natural gas system requirements, and transmission planning studies for some of these scenarios. Plans call for continuing discussions of these issues with the region’s stakeholders and providing an update on these studies in RSP12.
(Section 14) 

Active involvement and participation by all stakeholders, including public officials, state agencies, NESCOE, market participants, and other PAC members, are key elements of an open, transparent, and successful planning process. As needed, the ISO will work with these groups, as well as NEPOOL members and other interested parties, to support regional and federal policy initiatives, such as FERC Order No. 1000 on transmission planning and cost allocation.
 The ISO will continue to provide required technical support to the New England states and the federal government as they formulate policies for the region. (Section 15)
1.2 Conclusions 
The ISO’s 2011 Regional System Plan provides information on the timing, location, and type of system resources as well as transmission projects necessary to serve load reliably throughout the region through 2020. The economic recession has slowed the growth in summer peak demand, while wholesale electricity markets and other factors have stimulated the successful development of supply and demand resources and transmission infrastructure to meet the needs of the New England region. However, the likelihood of power plant retirements and the expected realization of the region’s renewable resource potential will require additional consideration during the planning process to meet future system needs.
The region’s heavy dependence on natural-gas-fired generation to supply its electricity needs is expected to grow. At the same time, environmental and economic incentives provided by governmental policies and the wholesale electricity markets are encouraging the development of low-emitting, renewable resources, such as wind and solar. In addition, demand resources are expected to increase. Economic studies have shown the effects of these types of resources and possible new imports from Canada, providing useful information to guide the decisions of policymakers and resource developers. Also, smart grid technologies are being developed to improve the electric power system’s performance and operating flexibility. 

RSP11 and its complementary RSP Project List, needs assessments, and solution studies provide detailed information about the system changes required for serving load reliably in New England for the next 10 years. Transmission projects are in various stages of development, and many have begun or have completed the siting process. Elective and merchant transmission facilities, in various stages of development, have the potential to provide access to renewable resources in remote areas of the region and in neighboring areas. 

In its Strategic Planning Initiative, the ISO has identified risks to the regional electric power system; the likelihood, timing, and potential consequences of these risks; and possible mitigating actions. Through an open process, regional stakeholders and the ISO are developing an approach to address these issues, which could include further infrastructure development as well as changes to the wholesale electric market design and the system planning process.
Section 2 
Introduction 
As the Regional Transmission Organization (RTO) for New England, ISO New England (ISO) operates the region’s electric power system, administers the region’s competitive wholesale electricity markets, and conducts the regional planning process. It also coordinates planning efforts with neighboring areas. To carry out its planning responsibilities, the ISO works closely with members of the Planning Advisory Committee (PAC).
 PAC membership is open to all and currently includes representatives from governmental agencies; participating transmission owners (PTOs); market participants; other New England Power Pool (NEPOOL) members; consulting companies; manufacturers; and other organizations, such as universities and environmental groups.

In compliance with all portions of the ISO’s Transmission, Markets, and Services Tariff (ISO tariff), including the Open Access Transmission Tariff (OATT), and to provide information to stakeholders for developing resources and transmission solutions to meet system needs, the 2011 Regional System Plan (RSP11) describes the ISO’s annual system resource and transmission planning activities for the 10-year period to 2020.
 It also summarizes the results of regional and local-area studies, as follows: 

· Load forecasts for the annual and peak use of electric energy and the status of the ISO energy-efficiency (EE) forecast and plans for improving it
· Analyses of the amount, characteristics, and locations of needed capacity and operating reserves
· Assessments of systemwide and local-area needs and solutions to meet these needs:
· Market resource solutions (i.e., supply or demand resources at one or multiple locations in an area to meet a transmission system reliability need in that area)

· Transmission solutions

· Simulations of the estimated economic and environmental performance of various future resource- and transmission-expansion scenarios.
RSP11 also summarizes information and activities concerning the status of the region’s fuel diversity; resource development and integration, including renewables; new technologies; and environmental issues associated with power plant air emissions and water withdrawals and discharges.
 In addition, the RSP reports on state, regional, federal, and eastern Canadian initiatives relevant to New England’s power system planning and joint planning efforts with New York and other neighboring power systems. 

Where applicable, RSP11 provides the link to the RSP Project List, which includes the status of transmission upgrades during a project’s lifecycle. RSP11 incorporates information from the June 2011 list. Appendix A is a list of acronyms and abbreviations used in RSP11. Italicized terms are defined within the text and footnotes; links to other documents that more fully define some of the more complex terms are provided. All website addresses are current as of the time of publication. While the ongoing planning process continually provides detailed information for use by engineering and other professionals, RSP11 can be used by nontechnical audiences; links to relevant technical materials are included throughout the report. 

This section summarizes the ISO’s regional system planning process required by the ISO’s tariff. As background, the section provides an overview of the power system and the RSP subareas used in system planning studies. The section also summarizes the wholesale market structure in New England and how the information in the RSP is used to identify possible improvements to the markets.
 

2.1 Approach to Regional System Planning
The main objectives of the ISO’s regional system planning process are to identify system needs and associated enhancements to ensure the reliability of the system, facilitate the efficient operation of the markets, and provide information to regional stakeholders, who can use the information to conduct independent analyses and further develop system improvements. The development of needed supply and demand resources and transmission upgrades supports the reliable operation of the power system for the short and long term. The transmission upgrades also enhance the region’s ability to support a robust, competitive wholesale power market by reliably moving power from various internal and external sources to the region’s load centers.
 In addition to meeting regional reliability needs and supporting the markets, additional transmission infrastructure can build a foundation for integrating new resources, including renewables. 

2.1.1 Working with the Planning Advisory Committee 
The primary means of conducting the system planning process is through the open and transparent stakeholder forum with the PAC, and the ISO has worked closely with the region’s stakeholders through this process. For RSP11, the PAC has met 17 times from fall 2010 to summer 2011.
 Several PAC sessions focused on particular issues, such as the following:

· Transmission development in particular portions of the system, for which the ISO and the PAC have discussed all draft study scopes of work, assumptions, and draft and final study results:
· Southern New England—November 30, 2010
· Greater Boston area—December 16, 2010
· Vermont and New Hampshire area (VT/NH)—April 13 and July 21, 2011
· The effect of the economy on the load forecast—February 16, 2011
· The draft scopes of work for 2011 economic studies and final results of the market resource analysis for the VT/NH area—May 26, 2011 
· Environmental issues—June 29, 2011
The ISO and the PAC also have discussed the proposals, scopes of work, assumptions, and draft and final results for all studies, including the economic studies the ISO is conducting. PAC agendas; minutes; materials; draft reports, including stakeholder questions and ISO responses; and final reports have been posted on the ISO website.
 

Consistent with the ISO’s Information Policy requirements, the ISO has posted sufficient base cases and related information, such as dispatch conditions and contingency lists, for stakeholders to conduct their own independent studies.
 For RSP11, as in past years, feedback from the PAC has been referred to NEPOOL technical committees, which have discussed system needs and other items identified in the RSP. The Reliability Committee recommends approvals of planning procedures, final proposed plan applications, regional transmission cost allocation, as well as other activities that affect the overall operations and planning of the power system. The Markets Committee recommends changes to Market Rule 1 and market procedures.
 
2.1.2 Forecasting Demand and Determining System Needs
One of the key drivers for determining whether and where system improvements are needed are the forecasts of the annual and peak use of electric energy over a five- to 10-year planning period. RSP11 projects electric energy use for 2011 to 2020. State energy-efficiency programs and other reductions of load can reduce the need for system improvements. RSP11 discusses the status of the ISO’s plans for improving its projections of EE and the potential effects of EE projections on peak load and annual energy use. 
To assess how to maintain the reliability of the New England power system, while promoting the operation of efficient wholesale electricity markets, the ISO and its stakeholders analyze the system and its components as a whole. They account for the performance of these individual elements and the many varied and complex interactions that occur among the components and affect the overall performance of the system. Specifically, the electric power planning process in New England assesses the amounts and general locations of resources the overall system and individual areas of the system need, the types of resources that can satisfy these needs, and any critical time constraints for addressing them. These needs also can be triggered by the attrition of resources located in critical areas of the system. RSP11 discusses these needs and reports on the status of projects to address them. 

2.1.3 Developing Market Resource Alternatives to Address System Needs
Using information on defined system needs developed during the system planning process, a variety of established signals from ISO-administered markets, and other factors, stakeholders responsible for developing needed resources can assess their options for satisfying these needs and commit to developing projects. Stakeholders can, for example, build a new power plant to provide additional system capacity, participate in ISO programs to reduce the amount of electric energy used, or provide merchant transmission upgrades.
 These merchant transmission and supply and demand resource alternatives could result in modifying, offsetting, or deferring proposed regulated transmission upgrades. 

2.1.4 Developing Needs Assessments, Solutions Studies, and the RSP Project List
To the extent that stakeholder responses to market signals are not forthcoming or adequate to meet identified system needs, the planning process requires the ISO, through the open stakeholder process, to conduct subsequent transmission planning. The aim of these efforts is to develop regulated transmission solutions that determine transmission infrastructure that can meet the identified needs. The ISO does not, however, have the authority to build needed resources or transmission. With input from stakeholders, the ISO prepares needs assessments, which identify the needs for transmission solutions, and solutions studies, which describe options for meeting the identified needs. Subsequent assessments report on the status of these solutions, which typically are implemented over several years. These transmission projects are part of the ISO’s RSP Project List (see Section 7.4), which is updated several times per year.
 Stakeholders may elect to develop some market resources once regulated transmission projects have been identified or built.
2.1.5 Providing Information to Stakeholders
To provide the needed information to stakeholders, including developers interested in developing supply and demand resource alternatives to transmission projects, the ISO issues the comprehensive annual Regional System Plan, the RSP Project List, needs assessments, and solutions studies, many of which contain very detailed technical information. In addition, the ISO posts on its website detailed supplemental information to the RSP process, such as the Annual Markets Report (AMR), presentations, and other reports.
 The ISO also makes available databases used in its analyses, consistent with FERC policies and the ISO Information Policy requirements pertaining to both confidential information and critical energy infrastructure information (CEII) requirements.
 The information contained in RSP11 is a status report of several planning initiatives and studies, many of which may take years to complete. 
2.1.6 Coordinating with Neighboring Areas
In developing the Regional System Plans, the ISO also is required to coordinate study efforts with surrounding RTOs and balancing authority areas and to analyze information and data presented in neighboring plans.
 This is achieved through a number of interregional agreements and joint studies with neighboring regions and across the entire Eastern Interconnection.
 Section 14 summarizes several of these efforts.
2.1.7 Meeting All Requirements
In addition to complying with the ISO tariff, which reflects the improvements to the regional planning process adopted in 2008 to comply with the planning principles required by FERC Order 890, RSP11 complies with North American Electric Reliability Corporation (NERC) and Northeast Power Coordinating Council (NPCC) criteria and standards, as well as ISO planning and operating procedures.
 RSP11 also conforms to transmission owner criteria, rules, standards, guides, and policies consistent with NERC, NPCC, and ISO criteria, standards, and procedures. 

Regional system planning must account for the uncertainty in assumptions made about the next 10 years stemming from changing demand, fuel prices, technologies, market rules, and environmental requirements; other relevant events; and the physical conditions under which the system might be operating. The development and retirement of resources and changes in the load forecast are major factors affecting the development and timing of needed transmission facilities and market resources options. While each RSP represents a snapshot in time, the planning process is continuous, and the results are revisited as needed when new information becomes available.
2.2 Overview of the New England Electric Power System
New England’s electric power grid has been planned and operated as a unified system of its NEPOOL members.
 The New England system integrates resources with the transmission system to serve all regional load regardless of state boundaries. Most of the transmission lines are relatively short and networked as a grid. Therefore, the electrical performance in one part of the system affects all areas of the system.

As shown in Figure 2‑1, the New England regional electric power system serves 14 million people living in a 68,000 square-mile area. More than 300 generating units, representing approximately 32,000 megawatts (MW) of total generating capacity, produce electric energy, measured in megawatt-hours (MWh). Most of these facilities are connected through over 8,000 miles of high-voltage transmission lines. Thirteen tie lines interconnect New England with neighboring New York State and the provinces of New Brunswick and Québec, Canada. Demand resources now play a significant role in operating the New England power system. As of summer 2011, approximately 2,035 MW of demand resources representing load reductions and “behind-the-meter” generators were registered as part of ISO’s Forward Capacity Market.
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	· 6.5 million households and businesses; population 14 million
· Over 300 generators 
· 32,000 MW of total generation 
· Over 8,000 miles of transmission lines
· 13 interconnections to electricity systems in New York and Canada
· 2,035 MW of demand-resources
· All-time peak demand of 28,130 MW, set on August 2, 2006
· More than 450 participants in the marketplace (those who generate, buy, sell, transport, and use wholesale electricity and implement demand resources)
· $9.1 billion total market value;
$7.3 billion energy market
· More than $4.0 billion in transmission investment from 2002 through 2010 to enhance system reliability; approximately $5 billion planned over the next 10 years
Eight major 345-kilovolt projects constructed; 6 more underway.


Figure 2‑1: Key facts about New England’s electric power system and wholesale electricity markets.
Note: The total load on August 2, 2006, would have been 28,770 MW had it not been reduced by approximately 640 MW, which included a 490 MW demand reduction in response to ISO Operating Procedure No. 4, Action during a Capacity Deficiency (OP 4); a 45 MW reduction of other interruptible OP 4 loads; and a 107 MW reduction of load as a result of price-response programs, which are outside of OP 4 actions. More information on OP 4 is available at http://www.iso-ne.com/rules_proceds/operating/isone/op4/index.html. Also see Section 5.3.
The ISO’s all-time actual summer peak demand was 28,130 MW on August 2, 2006, which was due to extreme temperatures and humidity regionwide.
 In accordance with ISO operating procedures, demand-response programs were activated during this period, which lowered this peak by approximately 640 MW. Without these programs, the peak would have been approximately 28,770 MW. The 2010 summer peak was lower, at about 27,102 MW, primarily because of the recession that began in 2008 and less extreme weather than in 2006, and would have been 560 MW higher without demand resources. The ISO’s all-time actual winter peak of 22,818 MW occurred on January 15, 2004. The 2010/2011 winter peak was lower, at 21,060 MW, also because of less extreme weather conditions, and would have been 556 MW higher without demand resources.
2.3 Overview of the New England Wholesale Electricity Market Structure
New England’s wholesale electricity markets facilitate the buying, selling, and transporting of wholesale electricity, as well as ensure proper system frequency and voltage, sufficient future capacity, seasonal and real-time reserve capacity, and system restoration capability after a blackout. Stakeholders also have the opportunity to hedge against the costs associated with transmission congestion. As shown in Figure 2‑1, in 2010, over 450 market participants completed transactions in New England’s wholesale electricity markets totaling $9.1 billion. The wholesale electricity markets and market products in New England are as follows:
 

· Day-Ahead Energy Market—allows market participants to secure prices for electric energy the day before the operating day and hedge against price fluctuations that can occur in real time.
· Real-Time Energy Market—coordinates the dispatch of generation and demand resources to meet the instantaneous demand for electricity.
· Forward Capacity Market (FCM)—ensures the sufficiency of installed capacity, which includes demand resources, to meet the future demand for electricity by sending appropriate price signals to attract new investment and maintain existing investment both where and when needed.

· Financial Transmission Rights (FTRs)—allows participants to hedge against the economic impacts associated with transmission congestion and provides a financial instrument to arbitrage differences between expected and actual day-ahead congestion.
· Ancillary services
· Regulation Market—compensates resources that the ISO instructs to increase or decrease output moment by moment to balance the variations in demand and system frequency to meet industry standards.

· Forward Reserve Market (FRM)—compensates generators for the availability of their unloaded operating capacity that can be converted into electric energy within 10 or 30 minutes when needed to respond to system contingencies, such as unexpected outages.

· Real-time reserve pricing—compensates on-line generators that offer their electric energy above the marginal cost for the increased value of their energy when the system or portions of the system are short of reserves. It also provides efficient price signals to generators when redispatch is needed to provide additional reserves to meet requirements.
· Voltage support—compensates resources for maintaining voltage-control capability, which allows system operators to maintain transmission voltages within acceptable limits.
The market structure for conducting wholesale electric energy transactions in New England is Standard Market Design (SMD). One key feature of SMD is locational marginal pricing, which is a way for electric energy prices to reflect the variations in supply, demand, and transmission system limitations effectively at every location where electric energy enters or exits the wholesale network. In New England, wholesale electricity prices are set at approximately 900 pricing points (i.e., pnodes) on the power grid. Locational marginal prices (LMPs) differ among these locations as a result of each location’s marginal cost of congestion and marginal cost of line losses. 

The congestion cost component of an LMP arises because of transmission system constraints that limit the flow of the least-cost generation, which results in the need to dispatch more costly generation. Line losses are caused by physical resistance in the transmission system as electricity travels through transformers, reactors, and other types of equipment; this produces heat and results in less power being withdrawn from the system than was injected. Line losses and their associated marginal costs are inherent to transmission lines and other grid infrastructure as electric energy flows from generators to loads. As with the marginal cost of congestion, the marginal cost of losses affects the amount of generation that must be dispatched. The ISO operates the system to minimize total system costs, while recognizing physical limitations of the system. If the system were entirely unconstrained and had no losses, all LMPs would be the same, reflecting only the cost of serving the next megawatt increment of load by the generator with the lowest-cost electric energy available, which would be able to flow to any point on the transmission system.

The pricing points on the system include individual generating units, load nodes, load zones (i.e., aggregations of load pnodes within a specific area), and the Hub.
 The Hub is a collection of locations that has a price intended to represent an uncongested price for electric energy, facilitate trading, and enhance transparency and liquidity in the marketplace. In New England, generators are paid the LMP for electric energy at their respective nodes, and participants serving demand pay the price at their respective load zones.

Import-constrained load zones are areas within New England that do not have enough local resources and transmission-import capability to serve local demand reliably or economically. Export-constrained load zones are areas within New England where the available resources, after serving local load, exceed the areas’ transmission capability to export the excess electric energy. New England is divided into the following eight load zones used for wholesale market billing: Maine (ME), New Hampshire (NH), Vermont (VT), Rhode Island (RI), Connecticut (CT), Western/Central Massachusetts (WCMA), Northeast Massachusetts and Boston (NEMA), and Southeast Massachusetts (SEMA).

A capacity zone is a geographic subregion of the New England Balancing Authority Area that may represent load zones that are export constrained, import constrained, or contiguous—neither export nor import constrained. Capacity zones are used in the Forward Capacity Auctions (FCAs) (see Section 5.2). The region also currently has four reserve zones—Connecticut (CT), Southwest Connecticut (SWCT), NEMA/Boston, and the rest of the system (Rest-of-System, ROS) (i.e., the area excluding the other, local reserve zones). 

Additionally, the region is divided into 19 demand-resource dispatch zones, which are groups of nodes used to dispatch real-time demand-response resources or real-time emergency generation (RTEG) resources (see Section 5.2).
 These allow for a more granular dispatch of active demand resources at times, locations, and quantities needed to address potential system problems without unnecessarily calling on other active demand resources.
 Figure 2‑2 shows the dispatch zones the ISO uses to dispatch FCM active demand resources.
[image: image3.jpg]1. Northwest Vermont
2. Vermont

3. New Hampshire
4. Seacoast

5. Maine

6. Bangor Hydro
7. Portland, ME
8. Western MA

9. Springfield, MA
10. Central MA
11. North Shore
12. Boston

13. SEMA

14. Lower SEMA

. Norwalk-Stamford
16. Western CT
17. Northern CT
18. Eastern CT
19. Rhode Island




Figure 2‑2: Active-demand-resource dispatch zones in the ISO New England system.
2.4 RSP Subareas
To assist in modeling and planning electricity resources in New England, the ISO established 13 subareas of the region’s electric power system. These subareas form a simplified model of load areas connected by the major transmission interfaces across the system. The simplified model illustrates possible physical limitations to the reliable flow of power that can evolve over time as the system changes. 

Figure 2‑3 shows the ISO subareas and three external balancing authority areas. While more detailed models are used for transmission planning studies and for the real-time operation of the system, the subarea representation shown in Figure 2‑3 is suitable for RSP11 studies of resource adequacy, production cost, and environmental emissions.
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	Subarea Designation
	Region or State

	
	BHE
	Northeastern Maine

	
	ME
	Western and central Maine/
Saco Valley, New Hampshire

	
	SME
	Southeastern Maine

	
	NH
	Northern, eastern, and central 
New Hampshire/eastern Vermont and southwestern Maine

	
	VT
	Vermont/southwestern New Hampshire

	
	Boston
(all capitalized)
	Greater Boston, including the North Shore

	
	CMA/NEMA
	Central Massachusetts/ 
northeastern Massachusetts

	
	WMA
	Western Massachusetts

	
	SEMA
	Southeastern Massachusetts/
Newport, Rhode Island

	
	RI
	Rhode Island/bordering Massachusetts

	
	CT
	Northern and eastern Connecticut

	
	SWCT
	Southwestern Connecticut

	
	NOR
	Norwalk/Stamford, Connecticut

	
	NB, HQ,
and NY
	New Brunswick (Maritimes), Hydro­Québec, and New York external balancing authority areas


Figure 2‑3: RSP11 geographic scope of the New England electric power system.
Notes: Some RSP studies investigate conditions in Greater Connecticut, which combines the NOR, SWCT, and CT subareas. This area has similar boundaries to the State of Connecticut but is slightly smaller because of electrical system configurations near the border with western Massachusetts. Greater Southwest Connecticut includes the southwest and western portions of Connecticut and consists of the NOR and SWCT subareas. NB includes New Brunswick, Nova Scotia, and Prince Edward Island (i.e., the Maritime provinces) plus the area served by the Northern Maine Independent System Administrator (USA).
Section 3 
Forecasts of Annual and Peak Use
of Electric Energy in New England
Load forecasts provide key inputs for evaluating the reliability and economic performance of the electric power system under various conditions and for determining whether and when improvements are needed. This section summarizes the forecasts of the annual use of electric energy and peak loads, New England-wide and in the states and subareas. It also describes the economic and demographic factors that drive the forecasts and explains the forecasting methodology. No changes to the forecast methodology have been made for RSP11.
3.1 ISO New England Forecasts
The ISO forecasts are estimates of the total amounts of electric energy that will be needed in the New England states annually and during seasonal peak hours. This year’s forecast horizon runs from 2011 through winter 2020/2021. Each forecast cycle updates the data for the region’s historical annual use of electric energy and peak loads by including an additional year of data, the most recent economic and demographic forecasts, and resettlement adjustments that include meter corrections.

The recent economic recession dominated the changes in the annual use of electric energy and seasonal peak-load forecasts reported in the 2010 Regional System Plan (RSP10) and correspondingly influences the 2011 forecasts.
 With regard to the recession and its recovery, the outlook based on data from October 2010 (used in RSP11) follows a path similar to that using data from November 2009 (used in RSP10). Both outlooks show the low point of the recent recession occurring in 2009, with the recovery beginning in 2010.
 The short-term outlook for 2011 to 2020 shows the growth in the gross domestic product (GDP) of 3.6% in 2011, rising to a high of 5.37% in 2012, and declining to about 2% by 2014 through 2020.

RSP11 predicts higher growth in the use of energy than RSP10. This is a result of adjustments made to the economic forecast between the two years and the shift away from using personal income as the economic driver to the more stable gross domestic product. The peak load forecasts for RSP11 are only marginally different from those published in RSP10. 

Table 3‑1 summarizes the ISO’s forecasts of annual electric energy use and seasonal peak load (50/50 and 90/10) for New England overall and for each state.
 The actual load has been has been near or has exceeded the 90/10 forecast five times over the last 19 years as a result of hot and humid weather conditions and near or above the 50/50 forecast nine times during same period. The compound annual growth rate (CAGR) for the ISO’s electric energy use is 1.1% for 2011 through 2020, 1.4% for the summer peak, and 0.5% for the winter peak.
 The systemwide load factor (i.e., the ratio of the average hourly load during a year to peak hourly load) continues to drop from 56.1% in 2011 to 54.5% in 2020 but at a slower rate than in the past, and it begins to flatten by the end of forecast.
 
Table 3‑1
Summary of Annual and Peak Use of Electric Energy for New England and the States
	State(a)
	Net Energy for Load
(1,000 MWh)
	Summer Peak Loads (MW)
	Winter Peak Loads (MW)

	
	
	50/50
	90/10
	
	50/50
	90/10
	

	
	2011
	2020
	CAGR(b)
	2011
	2020
	2011
	2020
	CAGR(b)
	2011/12
	2020/21
	2011/12
	2020/21
	CAGR(b)

	CT
	33,795
	36,950
	1.0
	7,270
	8,135
	7,885
	8,825
	1.3
	5,720
	5,930
	5,890
	6,100
	0.4

	ME
	12,105
	13,055
	0.8
	2,035
	2,330
	2,170
	2,515
	1.7
	1,910
	1,970
	1,970
	2,025
	0.3

	MA
	62,350
	68,750
	1.1
	12,910
	14,620
	13,870
	15,740
	1.4
	10,155
	10,705
	10,455
	11,005
	0.6

	NH
	12,085
	13,815
	1.5
	2,390
	2,825
	2,570
	3,035
	1.9
	2,030
	2,175
	2,120
	2,270
	0.8

	RI
	8,615
	9,575
	1.2
	1,875
	2,110
	2,090
	2,350
	1.3
	1,395
	1,480
	1,440
	1525
	0.6

	VT
	6,505
	7,000
	0.8
	1,070
	1,190
	1,110
	1,235
	1.2
	1,045
	1,105
	1,060
	1,120
	0.6

	New England
	135,455
	149,145
	1.1
	27,550
	31,215
	29,695
	33,700
	1.4
	22,255
	23,365
	22,935
	24,045
	0.5


(a) A variety of factors cause state growth rates to differ from the overall growth rate for New England. For example, New Hampshire has the fastest-growing economy in New England, and Maine has the slowest-growing economy in the region.
(b) CAGR stands for compound annual growth rate.
The price of electricity and other economic and demographic factors (see Section 3.2) drive the annual use of electric energy and the growth of the seasonal peak. Net energy for load (NEL) is the generation output within an area, accounting for electric energy imports from other areas and electric energy exports to other areas. It also accounts for system losses and excludes the electric energy consumed to operate pumped-storage hydroelectric plants. The forecasts for the seasonal peak load and annual use of electric energy also do not reflect the peak and electric energy savings attributable to passive demand resources (see Section 3.4). These resources, which are designed to save electric energy, are treated as capacity on the basis of their FCM obligations and as resources in resource adequacy and transmission planning studies (see Section 5.2).
 The effects of future federal long-term energy-efficiency goals, as well as the historical effects of energy efficiency, are included in the load forecast.

3.2 Economic and Demographic Factors and Electric Energy Use
The ISO’s forecasts of electric energy use in New England and each state are based on a total energy-use concept, which sums the total electric energy used residentially (about 40%), commercially (about 40%), and industrially (about 20%). Real gross state product (RGSP) and the real price of electricity serve as proxies for overall economic and demographic conditions. (For Connecticut, real personal income is used in place of RGSP because it produced a more credible energy forecast than RGSP.) These variables are the primary forces driving the model of electric energy use. Table 3‑2 summarizes these and other indicators of the New England economy.

Table 3‑2
New England Economic and Demographic Forecast Summary
	Factor
	1980
	2010
	CAGR
	2011
	2020
	CAGR

	Summer peak (MW)
	14,539
	27,075
	2.1
	27,550
	31,215
	1.4

	Net energy for load (1,000 MWh)
	82,927
	134,103
	1.5
	135,455
	149,145
	1.1

	Population (thousands)
	12,378
	14,486
	0.5
	14,524
	14,831
	0.2

	Real price of electricity
(¢/kWh, 1996 $)(a)
	11.997
	11.083
	−0.3
	10.899
	10.900
	0.0

	Employment (thousands)
	5,483
	6,760
	0.7
	6,803
	7,408
	1.0

	Real income (millions, 2005 $)
	281,044
	636,462
	2.8
	648,749
	844,043
	3.0

	Real gross state product 
(millions, 2000 $)
	278,119
	648,018
	2.9
	671,001
	855,086
	2.7

	Energy per household (MWh)
	18.955
	24.033
	0.7
	24.167
	25.391
	0.4

	Real income per household (thousands) (2005 base year)
	64.239
	114.061
	1.9
	115.745
	143.691
	2.4


(a) kWh stands for kilowatt-hour.
3.2.1 Electricity Prices 
The forecast of the retail electricity prices assumes that the prices will grow at the rate of inflation (2.7% average annual growth) and will incorporate the assumed transition costs from the FCM Settlement Agreement and assumed capacity costs from the Forward Capacity Market ($1.8 billion in 2010, decreasing to $1.5 billion in 2020).
 The assumed capacity costs of the FCM are based on RSP10’s projected systemwide requirements for installed capacity and a capacity clearing price of $4.50/kW-month after adjustments for peak energy rent (PER) in 2010, $3.60 in 2011, and $2.95 in 2012 and 2013.

3.2.2 Economic Factors
The Economy.com October 2010 economic forecast of real gross state product (and for Connecticut, real personal income) was used to represent overall economic activity in the RSP11 forecast models. The October 2010 Economy.com forecast of real personal income shows faster growth than in the November 2009 forecast. This was a technical adjustment to make the sum of its state income forecasts equal to its forecast of US income, not a revision of its overall forecast. 
Figure 3‑1 compares the income and RGSP forecasts from October 2010 with the forecasts from November 2009. It shows that while the income forecast was revised, the RGSP forecast was essentially unchanged. Note that the revised income forecast maintains the historical income-to-RGSP relationship. Figure 3‑2 presents historical and projected annual percentage changes in real personal income for New England compared with the United States as a whole.
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Figure 3‑1: “Economy.com” forecasts of New England real personal income (mil 2005 $) and gross state product (mil 2000 $) from November 2009 and October 2010 forecasts.
Source: Moody’s Analytics, Economy.com.
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Figure 3‑2: Historical and projected annual percentage change in gross state product for New England compared with the United States as a whole, 1981 to 2020.

Source: Moody’s Analytics, “Real Personal Income: Annual Percent Changes,” Economy.com.
3.3  Subarea Use of Electric Energy
Much of the RSP11 reliability and production cost analysis depends on forecasts of the annual energy use and peak loads in the subareas. These forecasts are summarized in Table 3‑3 and provide important market information to stakeholders.
 Table 3‑4 shows the forecast for the RSP subareas and their relationship to the load zones and states.

Table 3‑3
Forecasts of Annual and Peak Use of Electric Energy in RSP Subareas, 2011 and 2020
	Area
	Net Energy for Load
(1,000 MWh)
	Summer Peak Loads (MW)
	Winter Peak Loads (MW)

	
	
	50/50 Load
	90/10 Load
	
	50/50 Load
	90/10 Load
	

	
	2011
	2020
	CAGR
	2011
	2020
	2011
	2020
	CAGR
	2011/12
	2020/21
	2011/12
	2020/21
	CAGR

	BHE
	1,855
	2,005
	0.9
	310
	360
	330
	385
	1.7
	295
	305
	305
	310
	0.2

	ME
	5,895
	6,305
	0.8
	975
	1,100
	1,040
	1,185
	1.5
	950
	980
	980
	1,005
	0.3

	SME
	4,000
	4,375
	1.0
	705
	825
	750
	890
	1.9
	605
	625
	620
	640
	0.4

	NH
	10,485
	11,940
	1.5
	2,035
	2,400
	2,180
	2,575
	1.9
	1,765
	1,885
	1,840
	1,965
	0.7

	VT
	7,275
	7,945
	1.0
	1,245
	1,410
	1,305
	1,475
	1.4
	1,185
	1,260
	1,210
	1,285
	0.7

	BOSTON
	27,505
	30,085
	1.0
	5,725
	6,410
	6,150
	6,900
	1.3
	4,450
	4,675
	4,585
	4,805
	0.5

	CMA/NEMA
	8,285
	9,180
	1.1
	1,745
	2,000
	1,875
	2,150
	1.5
	1,325
	1,395
	1,365
	1,435
	0.6

	WMA
	10,895
	11,955
	1.0
	2,190
	2,485
	2,355
	2,675
	1.4
	1,815
	1,895
	1,865
	1,945
	0.5

	SEMA
	14,110
	15,535
	1.1
	2,900
	3,235
	3,120
	3,490
	1.3
	2,325
	2,470
	2,395
	2,540
	0.7

	RI
	11,785
	13,340
	1.4
	2,540
	2,965
	2,800
	3,260
	1.7
	1,900
	2,025
	1,960
	2,085
	0.7

	CT
	16,360
	17,855
	1.0
	3,525
	3,940
	3,825
	4,275
	1.2
	2,765
	2,860
	2,845
	2,940
	0.4

	SWCT
	10,945
	11,955
	1.0
	2,345
	2,620
	2,545
	2,840
	1.2
	1,860
	1,925
	1,915
	1,980
	0.4

	NOR
	6,060
	6,675
	1.1
	1,305
	1,470
	1,415
	1,595
	1.3
	1,025
	1,070
	1,055
	1,100
	0.5

	ISO total(a, b)
	135,455
	149,145
	1.1
	27,550
	31,215
	29,695
	33,700
	1.4
	22,255
	23,365
	22,935
	24,045
	0.5


 (a) The total load-zone projections are similar to the state load projections and are available at the ISO’s “2011 Forecast Data File,” http://www.iso-ne.com/trans/celt/fsct_detail/index.html; tab #2, “ISO-NE Control Area, States, Regional System Plan (RSP11) Subareas and SMD Load Zones Energy and Seasonal Peak-Load Forecast.”
(b) Totals may not add up correctly because of rounding and may not exactly match the results for other tables in this section.
Table 3‑4
Forecasts of Peak Use of Electric Energy for RSP Subareas, 2011(a)
	RSP Subarea
	Load Zone
	State
	50/50 Summer Peak Load
	90/10 Summer Peak Load

	
	
	
	MW
	% of RSP Subarea
	% of State
	MW
	% of RSP Subarea
	% of State

	BHE
	ME
	Maine
	312
	100.0
	15.3
	332
	100.0
	15.3

	 
ME
 
	ME
	Maine
	940
	96.3
	46.2
	1,002
	96.3
	46.2

	
	NH
	New Hampshire
	36
	3.7
	1.5
	39
	3.7
	1.5

	
	
	976
	
	1,041
	

	SME
	ME
	Maine
	703
	100.0
	34.5
	750
	100.0
	34.5

	 
NH
 
 
	ME
	Maine
	80
	4.0
	4.0
	86
	3.9
	4.0

	
	NH
	New Hampshire
	1,886
	92.8
	78.9
	2,028
	92.9
	78.9

	
	VT
	Vermont
	67
	3.3
	6.2
	69
	3.2
	6.2

	
	
	2,033
	
	2,182
	

	 
VT
 
	NH
	New Hampshire
	317
	25.4
	13.2
	340
	26.1
	13.2

	
	VT
	Vermont
	931
	74.6
	87.0
	965
	73.9
	87.0

	
	
	1,247
	
	1,306
	

	 
BOSTON
 
	NH
	New Hampshire
	80
	1.4
	3.4
	87
	1.4
	3.4

	
	NEMA/
Boston
	Massachusetts
	5,646
	98.6
	43.7
	6,066
	98.6
	43.7

	
	
	5,726
	
	6,152
	

	 
CMA/NEMA
 
	NH
	New Hampshire
	72
	4.1
	3.0
	77
	4.1
	3.0

	
	WCMA
	Massachusetts
	1,674
	95.9
	13.0
	1,798
	95.9
	13.0

	
	
	1,745
	
	1,875
	

	 
WMA
 
 
	VT
	Vermont
	73
	3.3
	6.8
	75
	3.2
	6.8

	
	CT
	Connecticut
	93
	4.2
	1.3
	100
	4.3
	1.3

	
	WCMA
	Massachusetts
	2,027
	92.5
	15.7
	2,177
	92.5
	15.7

	
	
	2,192
	
	2,353
	

	 
SEMA
 
	RI
	Rhode Island
	158
	5.4
	8.4
	176
	5.6
	8.4

	
	SEMA
	Massachusetts
	2,740
	94.6
	21.2
	2,944
	94.4
	21.2

	
	
	2,898
	
	3,120
	

	 
RI
 
	RI
	Rhode Island
	1,717
	67.6
	91.6
	1,914
	68.4
	91.6

	
	SEMA
	Massachusetts
	823
	32.4
	6.4
	885
	31.6
	6.4

	
	
	2,540
	
	2,799
	

	CT
	CT
	Connecticut
	3,526
	100.0
	48.5
	3,824
	100.0
	48.5

	SWCT
	CT
	Connecticut
	2,346
	100.0
	32.3
	2,544
	100.0
	32.3

	NOR
	CT
	Connecticut
	1,305
	100.0
	18.0
	1,416
	100.0
	18.0


(a) Numbers may not add because of rounding and may not exactly match the results for other tables in this section.
3.4 The CELT Forecast and Passive Demand Resources
The seasonal peak load and energy-use forecast, as published in the 2011–2020 Forecast Report of Capacity, Energy, Loads, and Transmission (2011 CELT Report) and used for calculating the Installed Capacity Requirement (ICR), fully accounts for historical energy efficiency, passive demand resources, and future federal appliance standards.
 Because the forecasts are based on projections from actual load, they reflect historical energy-efficiency savings. If actual loads are lower over time (or the rate of load growth is lowered), as a result of energy efficiency or other factors, the forecasts of future load will account for these lower loads. The forecast does not expressly reflect the future reduction in peak demand and energy use that will result from the passive demand resources that clear the Forward Capacity Auctions. Historical reductions in load from “other demand resources” in the transition period leading up to the FCM and the historical reductions in load from the passive demand resources in the FCM have been added back into the historical loads used for load forecasting.
 Lowering the load forecast by subtracting FCM passive demand resources, while at the same time accounting for them as capacity resources, would result in counting them twice. 
The FCM demand resources are listed in the CELT Report as capacity through FCA #4. They are listed as individual passive demand resources in the FERC FCM results filing for FCA #4 and are assumed held constant for years beyond the last available FCA (i.e., FCA #4 for the RSP11 load forecast).
 
The impact these passive demand resources have on the systemwide load forecast is demonstrated in the following plots of annual electric energy use and summer peaks. Figure 3‑3 shows the ISO’s 50/50 historical summer peak loads and the forecasted load with and without passive resources.
 Figure 3‑4 shows the ISO’s historical net energy for load and the forecasted net energy for load with and without passive resources. 
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Figure 3‑3: Historical and forecast annual summer-peak loads, 50/50 forecast, 1991 to 2020.
Note: Additional information is available at “CELT Forecasting Details 2011,” http://www.iso-ne.com/trans/celt/fsct_detail/index.html, and “CELT Report 2011,” http://www.iso-ne.com/trans/celt/report/index.html.
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Figure 3‑4: Historical and forecast annual energy use, 1991 to 2020.
Stakeholders have suggested that demand resources could show additional growth beyond the Forward Capacity Auctions, and state energy-efficiency programs could lead to additional savings, especially beyond 2012. As part of RSP11 efforts, the ISO has been working with stakeholders to develop an energy-efficiency forecast to be used in system planning (see Section 4).
3.5 Summary of Key Findings
The RSP11 forecasts of annual net energy and peak load are key inputs in establishing the system needs discussed in Sections 4 through 15. The RSP11 forecast for the annual use of electric energy is slightly higher than for RSP10, and the peak load forecasts are very similar. The key points of the forecast are as follows: 

· The recent recession ended in 2009, followed by relatively weak economic growth beginning in 2010. The economy is forecast to rebound through 2013 and then return to a long-run sustainable growth rate.

· For the 50/50 and 90/10 cases, the summer and winter peak forecasts are not materially different from the RSP10 forecast. 

· The ISO will continue working with stakeholders to examine ways to further improve the load forecast. 

· The compound annual growth rate for the ISO’s electric energy use is 1.1% for 2011 through 2020, 1.4% for the summer peak, and 0.5% for the winter peak.
Section 4 
Evaluation of an Energy-Efficiency Forecast
in New England 
In the New England system, energy-efficiency (EE) measures, such as energy-efficient appliances and lighting, are considered to be passive demand resources. Section 5 contains more details about the participation of energy-efficiency resources as capacity resources in the Forward Capacity Market. As discussed in Section 3, to avoid double counting ODRs and passive demand resources that participate in the FCM, the ISO does not lower the annual and peak load forecast to account for these resources. Rather, the ISO’s load forecast captures the historical impacts of all state-sponsored and naturally occurring EE from past loads as well as the savings projected to result from future federal appliance standards.
The New England states continue to build on their past investments in EE, as reported in RSP10.
 In 2011, in response to stakeholder requests to explore how System Planning can better capture the effects of future energy-efficiency investment, the ISO gathered information from the New England state EE program administrators (PAs) and other ISOs and RTOs about their EE programs. 
This section provides information on the ISO’s ongoing efforts to analyze energy-efficiency projections for the region and develop an energy-efficiency forecast. It summarizes information gathered from the states and other ISO and RTOs and describes the ISO’s efforts to evaluate, through the stakeholder process, a methodology to forecast EE resources over the 10-year RSP planning horizon. While the ISO recognizes that the regional planning process would benefit from more accurate representation of EE resources and EE forecasting, determining how to accurately project future EE and its effects on reducing net load is a challenge for the ISO. 
4.1  Background
In 2010, the New England states made significant changes to their EE programs. Massachusetts’s Green Communities Act, for example, appeared to add significant amounts of EE beyond the current Forward Capacity Market EE resources in the immediate time horizon of three to four years (see Section 5.2). The ISO sought information to help better understand the magnitude of these changes. To do this, the ISO gathered information about EE program savings, including descriptions of the various elements of EE programs, EE goals, and the levels of spending authorized by the states. The results were published in RSP 2010.

ISO analysis of these data indicated that the varying sizes and scopes of the state-sponsored EE programs would make aggregating the EE information provided by program administrators challenging. The PAs in the six states individually structure EE programs and quantify savings in ways that are appropriate for their purposes; however, the PA evaluations differ by program and were never designed to support an ISO EE forecast. Thus, accurately determining the amounts and locations of energy and demand savings in any single year is not straightforward. Similarly, the effects of the states’ EE programs on the load shape and peak loads are undefined outside the FCM peak performance hours. 
Through the PAC, stakeholders requested further consideration of EE savings attributable to state-sponsored EE programs beyond what already is being captured as part of the ISO planning process and the FCM. Stakeholders expressed concerns that the FCM does not accurately reflect actual EE because some EE may not be participating in the FCM. Stakeholders also expressed concern that the ISO’s practice of holding EE constant across the 10-year planning horizon after the latest FCA does not accurately reflect expected growth in EE savings from state-sponsored programs. 
4.2 ISO New England’s EE Data Collection Efforts in 2011
The ISO gathered information from the New England EE program administrators on EE projections out to 2021. The ISO also requested information from other RTOs and ISOs on how they capture energy-efficiency savings in their planning processes and whether they conduct an EE forecast.

4.2.1 Data from Energy-Efficiency Program Administrators 
The ISO worked with key stakeholders and the program administrators responsible for implementing state-sponsored energy-efficiency programs to quantify EE projections through 2021 and to identify the amount of EE resources that were not bid into the FCM. To request this information, the ISO developed a data-collection template based on a tool created by the Northeastern Energy Efficiency Partnership. The data request was designed to accomplish the following tasks: 
· Provide detailed projections of future energy and demand savings through 2021

· Characterize data quality parameters for measurement and verification and program evaluation

· Identify the timing and geographic distribution of EE savings

· Quantify the amount of EE resources that were not bid into the New England Forward Capacity Market
The template was distributed to the state PAs in February 2011. The ISO held a series of meetings with regulators and PAs in each of the six New England states to discuss the data submitted on the templates. 
An analysis of the data provided by the PAs indicates that less than 1% EE was reported outside of what is offered into the FCM. In addition, the PAs were generally unable to predict future EE savings beyond their one- to three-year funding cycles. The data also suggested that the amount of EE the states can produce is relatively proportional to the levels of funding available from the states. While certain aspects of program evaluation were common, the methods for quantifying savings at the portfolio level differed significantly. PAs were not able to clearly identify temporal characteristics or geographic information of EE measures. 
4.2.2 Information from Other ISO/RTOs
The ISO worked through the ISO/RTO Council and the Joint ISO/RTO Planning Committee (see
Section 14) to assess methods that other ISO/RTOs use to address and forecast EE and to determine the best practices in this area. Through this process, the ISO learned the following: 

· PJM Interconnection (PJM), with a similar capacity market structure, currently accounts for EE in a manner similar to ISO New England’s approach through the FCM and federal appliance standards.
 
· The other ISO/RTOs, with the exception of the New York ISO (NYISO), do little or no independent accounting or forecasting of EE. 
· The NYISO approach includes the development of high, medium, and low cases for achieving energy reductions over 10 years. Using EE program quarterly reports and budget expenditures from state-regulated EE program administrators, NYISO projects energy reductions that may occur whether budgets and cost per unit of energy reduction increase, remain constant, or decrease. Incremental changes to these variables are aligned with policy goals of New York’s Energy-Efficiency Portfolio Standard, which seeks to achieve a 15% reduction in electricity usage from otherwise expected usage levels by 2015.
 
4.3 EE Forecast—Future Steps 
After discussions with stakeholders and NYISO, the ISO is investigating the potential to use the NYISO energy-efficiency forecast methodology as a basis for forecasting EE in New England through the RSP planning horizon. Several technical issues that need to be resolved will be considered through the stakeholder process, including the following:
· What are the most likely trends in future state EE funding levels?
·  Will adjustments be made to state EE budgets if goals are met or not?
·  What is the likelihood that states will divert EE budgets to other purposes?
· How do statewide energy-efficiency goals factor into an EE forecast methodology?

· Can the amount of energy saved be predicted on the basis of projected budgets and costs?
· How will “measure life” and technology advances be incorporated in a forecast over the long term?

The ISO will continue to collaborate with stakeholders and program administrators in the six New England states to develop data-collection requirements and a methodology for calculating an EE forecast. EE projection methods that differ from NYISO’s also will be considered.

Section 5 
Resource Adequacy and Capacity
To ensure that the power system has adequate capacity resources to meet the Installed Capacity Requirements and other requirements under a wide range of existing and future system conditions, the ISO forecasts future electricity demand and determines the quantity of resources needed to meet this demand after accounting for uncertainties, contingencies, and resource performance. It also procures these resources through the Forward Capacity Market. Collectively, this process is referred to as the resource-adequacy process. Both supply-side and demand-side resources participate in the FCM, and both are used to effectively meet the resource needs of the New England region. 

Through the FCM, which consists of a series of auctions and bilateral trading periods, the specific resources committed to meeting the New England ICR and related values are identified. Purchased capacity resources must be available in the specified timeframe to ensure the region has adequate resources to meet regional resource needs. Because of the present capacity surplus within the New England area and the ongoing operation of the market, which allows resource owners to acquire, trade, and dispose of capacity supply obligations (CSOs), the specific mix of resources committed to the New England system for any particular delivery period changes over time.
 Because of this ongoing operation of the market, no static report such as this one can possibly capture the “latest” available information. All the data in this report are accurate as of the date they were presented to the PAC, but specific results may have changed by the time this report became available.

This section describes the requirements for resource adequacy over the planning period, the analyses conducted to determine specific systemwide and local-area resource-adequacy needs, the results and findings of these analyses, and the region’s efforts to meet the need for resources through the FCM and the ISO’s Generator Interconnection Queue (the queue).
 Some of the new and evolving features of the Forward Capacity Market are discussed. This section also addresses the net operable capability assessments necessary for determining whether sufficient resources will be available under a variety of scenarios examining deterministic stressed-system conditions.
 
5.1 Systemwide Installed Capacity Requirement
To ensure the system continually has adequate capacity resources, each year the ISO must determine the regional Installed Capacity Requirement, which forms the basis of the systemwide total amount of new and existing resources the annual Forward Capacity Auctions must procure as part of the FCM. The ICR is determined using the well-established probabilistic loss-of-load-expectation (LOLE) analysis.
 The LOLE analysis identifies the amount of installed capacity (MW) the system needs to meet the NPCC and ISO resource adequacy planning criterion to not disconnect firm load more frequently than once in 10 years.
 To meet this “once-in-10-years” LOLE requirement, the region’s power system needs installed capacity in an amount equal to the expected demand plus additional capacity to handle any uncertainties associated with load or the performance of the capacity resources. 

The analysis for calculating the ICR for New England examines system resource adequacy using assumptions for the load forecast, resource availability, and possible tie-reliability benefits (i.e., the receipt of emergency electric energy from neighboring regions).
 The model also accounts for the load and capacity relief that can be obtained from implementing operating procedures, including demand-response programs. The ICR calculation, which uses a single-bus model, does not consider the transmission system constraints within New England.
 In addition to resources located in New England, the ICR analysis models all existing qualified imports, as reported in the ISO’s CELT Report.
 

RSP11 presents the established ICR values for the 2011 through 2014 capacity commitment periods (CCPs) and shows representative net ICR values for the 2015 through 2020 periods.
 The projected net ICR values do not indicate the definitive amount of capacity the region must purchase for that period but provide stakeholders with a general forecast of the likely resource needs of the region. The assumptions used to develop the ICR values published in RSP11 were presented to and discussed thoroughly with the Power Supply Planning Committee (PSPC), the Reliability Committee (RC), and the PAC.

5.1.1 ICR Values for 2011/2012 through 2020/2021 Capacity Commitment Periods
Table 5‑1 summarizes the 50/50 peak load forecast (see Section 3.1), the net ICR values for the 2011/2012 through 2014/2015 capacity commitment periods, the representative net ICR values for the 2015/2016 through 2020/2021 periods, and the percentage of the resulting reserves.
 The net ICR values for the 2011/2012 through 2014/2015 capacity commitment periods reflect the latest ICR values established for those years. FERC has approved the ICR and Hydro-Québec Interconnection Capability Credits (HQICC) values for the 2011/2012 through 2014/2015 commitment periods, which were based on the 2010 CELT load forecast.
 The representative net ICR values for 2015/2016 and beyond were calculated by the ISO with stakeholder input using the following assumptions: 

· The availability of 1,689 MW of total tie-line benefits from the three neighboring balancing authority areas of Québec, the Canadian Maritime provinces, and New York

· 2011 CELT load forecast

· Generating and demand-resource capability ratings, availability, and performance metrics based on the values used to calculate the ICR for the fifth FCA (FCA #5) for the 2014/2015 capability period
 
Table 5‑1
Actual and Representative Future New England Net Installed Capacity Requirements
and Resulting Reserves, 2011 to 2020
	Year
	2011 CELT Forecast
50/50 Peak
(MW)
	Actual and Representative
Future Net ICR(a)
(MW)
	Resulting Reserves(b)
(%)

	2011/2012
	27,550
	31,552
	14.5

	2012/2013
	28,095
	31,927
	13.6

	2013/2014
	28,525
	32,127
	12.6

	2014/2015
	28,970
	33,200
	14.6

	2015/2016
	29,380
	33,618
	14.4

	2016/2017
	29,775
	34,059
	14.4

	2017/2018
	30,155
	34,483
	14.4

	2018/2019
	30,525
	34,887
	14.3

	2019/2020
	30,875
	35,267
	14.2

	2020/2021
	31,215
	35,635
	14.2


(a) Net ICR values for 2011 to 2014 are the latest values approved by FERC (shown with 2011 CELT load forecast of 50/50 peaks but calculated with 2010 CELT load forecast). The 2015/2016 through 2020/2021 capability years’ representative net ICR values reflect the amount of capacity resources needed to meet the resource adequacy planning criterion. 
(b) The resulting reserve margins for 2011 to 2014 are based on the 2011 CELT forecast and not on the 2010 CELT load forecast used to determine these ICRs.
The percentage of resulting reserves shown in Table 5‑1 for the 2012/2013 and 2013/2014 net ICR values is 1% to 2% lower than the percentage values for the rest of the years because of differences in assumed system conditions and calculation methodologies. The increase in the representative future net ICR values shown in the table is a reflection of the expected increase in loads. The resulting reserve values, which are expressed as a percentage of the 50/50 annual peak load, will stabilize in the 14% range, however, because the ICR calculation is based on the same resource capacity and performance assumptions for all the years of the study period.
5.1.2 Other Resource Adequacy Analyses
While the ICR addresses New England’s total capacity requirement, assuming the system overall has no transmission constraints within the region, certain subareas within New England are affected by limitations in the ability to export or import power within the region. To address the subarea reliability impacts of these constraints, the ISO determines the maximum capacity limit (MCL) and local sourcing requirement (LSR) for certain subareas within New England. An MCL is the maximum amount of capacity that can be procured in an export-constrained load zone to meet the total ICR for the New England region. An LSR is the minimum amount of capacity that must be electrically located within an import-constrained load zone to meet the ICR. Areas that have either an LSR or an MCL and that meet other tests in the market are designated as capacity zones. These designations help ensure that the appropriate amount of capacity is procured within these capacity zones to satisfy the ICR and contribute effectively to total system reliability. As a result of the April 13, 2011, FERC order concerning the FCM redesign effort, the capacity zone definitions are being revised for future CCPs; the final design is yet to be completed.
 

The LSR and MCL values are included in Table 5‑2 for the first five capacity commitment periods.

Table 5‑2
LSRs and MCLs for the 2010/2011 to 2014/2015 Capacity Commitment Periods(a)
	Capacity Commitment 
Period
	LSR (MW)
	MCL (MW)

	
	CT
	NEMA/Boston
	Maine

	2010/2011
	FCA #1
	6,496
	1,838
	3,697

	2011/2012
	FCA #2
	7,244
	2,668
	3,406

	2012/2013
	FCA #3
	7,284
	2,718
	3,517

	2013/2014
	FCA #4
	7,419
	2,957
	3,187

	2014/2015
	FCA #5
	7,478
	3,046
	3,702


(a) 
Sources: “Summary of ICR, LSR, and MCL for FCM and the Transition Period,” available at http://www.iso-ne.com/markets/othrmkts_data/fcm/doc/summary_of_icr_values.xls. ARA values were used for the 2010/2011, 2011/2012, and 2012/2013 capacity commitment periods.
5.2 Forward Capacity Market
The purpose of the FCM is to procure the required amount of installed capacity resources to maintain system reliability, consistent with the region’s ICR. Qualified resources are procured through annual Forward Capacity Auctions governed by the market rules. Five annual auctions for FCM resources have taken place to address the region’s capacity needs through May 31, 2015; the operational use of FCM resources began on June 1, 2010.
This section summarizes the features of the Forward Capacity Market for procuring capacity resources.
 It presents the results of the first five Forward Capacity Auctions and the amount of capacity that will be supplied by generating, import, and demand resources in the region. 
5.2.1 Forward Capacity Auction Qualification Process
To enter into a Forward Capacity Auction, all capacity resources, supply side and demand side, must comply with the qualification and financial-assurance requirements of the FCM. Each resource type, including variable (i.e., intermittent) generation such as wind and solar generation, must meet a specific set of rules to participate in the FCM. For new resources to qualify, each potential bidder of a new capacity resource must submit a predefined package of qualification materials to the ISO before each auction. Each package specifies the location and capacity of the bidder’s resources and potential projects that could be completed by the beginning of the capacity commitment period. 
5.2.2 Forward Capacity Auctions
The FCM’s Forward Capacity Auctions are designed to procure capacity roughly three years (40 months) in advance of the commitment period. This lead time allows capacity suppliers to develop new capacity resources and enables the ISO to plan for these new resources.

Existing capacity resources are required to participate in the FCA and are automatically entered into the capacity auction. However, these resources may indicate a desire to be removed from the FCA by submitting a delist bid before the qualification deadline for existing capacity.
 For example, high-priced capacity resources may choose to submit delist bids, indicating that the resources do not want the capacity supply obligation below a certain price. Because the obligation to participate in the New England energy market is assigned only to resources with a capacity supply obligation, delisted resources are not obligated to supply electric energy, although they are allowed to voluntarily supply energy at market prices. Reconfiguration auctions also may procure any quantities not purchased in the FCA as a result of delisting at specific price thresholds.
 These auctions allow adjustments that reflect changes in the ICR, and they facilitate the trading of individual commitments made in the previous FCA.

Unless an existing capacity resource follows specific criteria to become delisted each year, it will be assigned a one-year capacity supply obligation. New capacity that bids in the FCA can choose a capacity commitment period obligation between one and five years. The FCM requires all new and existing capacity resources that obtain a capacity supply obligation (i.e., that clear the auction) to perform during shortage events, which occur only if the region is not able to meet its load and operating-reserve requirements in real time (see Section 6).
 Purchased resources that fail to perform during a shortage event receive a significantly reduced capacity payment, a measure intended to improve the alignment between system needs and available capacity. 
5.2.2.1 Capacity Supply Obligations for the First Five FCAs
Table 5‑3 shows the results of the five FCAs held so far for 2010/2011 through 2014/2015 and provides the capacity supply obligation totals (i.e., the total amount procured) for FCA #1 thru FCA #5 at the conclusion of each auction. This table also includes some details on the types of capacity obligations procured, including the total real-time emergency generation (see Section 2.3), self-supply obligation values that reflect bilateral capacity arrangements, and import capacity supply obligations from neighboring balancing authority areas. Comparisons of the results with representative future net ICR values show when the region may need capacity or have a surplus in the future. Subsequent auctions will procure resources to address any needs identified for the future. 
Table 5‑3
Summary of the FCA Obligations at the Conclusion of Each Auction (MW)(a)
	Commitment Period
	ICR
	HQICC
	Net ICR(b)
	Capacity Supply Obligation
	RTEG Capacity Supply Obligation
	RTEG Utilization Ratio
	Self-Supply Obligation
	Import Capacity Supply Obligation

	2010/2011
	33,705
	1,400
	32,305
	34,077
	875
	0.686
	1,593
	934

	2011/2012
	33,439
	911
	32,528
	37,283
	759
	0.791
	1,696
	2,298

	2012/2013
	32,879
	914
	31,965
	36,996
	630
	0.952
	1,935
	1,900

	2013/2014
	33,043
	916
	32,127
	37,501
	688
	0.872
	2.698
	1,993

	2014/2015
	   34,154
	954
	33,200
	36,918
	722
	0.831
	3,176
	2,011


(a) Information regarding the results of annual reconfiguration auctions is available at http://www.iso-ne.com/markets/othrmkts_data/fcm/doc/summary_of_icr_values.pdf.
(b) The ICR minus the HQICC equals the net ICR. The ICR applies to the FCA, not the reconfiguration auction.
5.2.2.2 FCA Results by Load Zone and Capacity Zone.
Table 5‑4 summarizes the detailed CSOs for each load zone for each capacity commitment period, which are published in the 2011 CELT Report.
 The CSOs have been adjusted to reflect the market rule’s real-time emergency-generation limit of 600 MW, which is the maximum quantity of this capacity resource type that can be counted toward the ICR. The capacity zones for the four auctions include Maine and the Rest-of-Pool. The auctions did not model any import-constrained capacity zones because each potential import-constrained area was determined to have sufficient existing capacity to meet the local sourcing requirements. 
Table 5‑4
Results of the FCA by Capacity Zone at the Conclusion of Each Auction (MW, $/kW‑month)(a)
	Commitment Period
	Modeled Capacity Zone
	Maximum Capacity Limit
	Capacity Supply Obligation
	RTEG Capacity Supply Obligation
	Self-Supply Obligation
	Capacity Clearing Price
	Payment Rate
	RTEG Payment Rate

	
	
	(MW)
	($/kW-month)

	2010/2011
	Rest-of-Pool
	 
	30,572
	838
	1,584
	4.500
	4.254
	2.918

	
	Maine
	3,855
	3,505
	37
	9
	4.500
	4.254
	2.918

	2011/2012
	Rest-of-Pool
	 
	33,468
	727
	1,687
	3.600
	3.119
	2.467

	
	Maine
	3,395
	3,815
	32
	9
	3.600
	3.119
	2.467

	2012/2013
	Rest-of-Pool
	
	33,099
	597
	1,925
	2.951
	2.535
	2.413

	
	Maine
	3,257
	3,897
	33
	9
	2.951
	2.465
	2.347

	2013/2014
	Rest-of-Pool
	
	33,476
	655
	2,693
	2.951
	2.516
	2.194

	
	Maine
	3,187
	4,025
	33
	6
	2.951
	2.336
	2.036

	2014/2015
	Rest-of-Pool
	
	32,960
	691
	3,171
	3.209
	2.855
	2.374

	
	Maine
	3,702
	3,958
	31
	5
	3.209
	2.855
	2.374


(a)
Values are rounded and do not reflect proration.
5.2.3  Meeting Future Capacity Needs 
Overall, after adjusting for the repowering of existing generating capacity resources, which are treated as new capacity in the FCA, the contributions from new generating capacity resources toward meeting the ICR have been significantly less than the contributions from new demand and import capacity resources. Table 5‑5 shows the relationship between the new incremental additions of the three capacity resource types.
Table 5‑5 
Capacity Supply Obligation for New Capacity
Procured during the Forward Capacity Auctions (MW)(a)
	Capacity Resource
	FCA #1
	FCA #2
	FCA #3
	FCA #4
	FCA #5

	Generation resources
	40
	1,157
	199
	114
	42

	Demand-resource total
	860
	447
	309
	515
	263

	Active demand resources
	576
	185
	98
	257
	42

	Passive demand resources
	284
	262
	211
	258
	221

	Import resources
	0
	1,529
	817
	831
	871


(a) 
New RTEG capacity is not included in the table values because it is treated as existing capacity in the FCA. Repowered existing generating capacity (i.e., capacity that has undergone environmental upgrades), which is treated as new capacity in the FCA, has been removed from FCA #3.Refer to the full auction results at http://www.iso-ne.com/markets/othrmkts_data/fcm/cal_results/index.html.
More of the new demand and import capacity resources acquired through the FCM thus far have become existing capacity available for meeting future capacity needs. The retirement of older generating capacity resources without their replacement by new generating resources could result in the increased need to rely on both demand and import capacity to meet resource adequacy requirements. This situation could accelerate over the next few years if owners of older oil-fired generation capacity retire these resources in the near term rather than face lower revenues in the wholesale electricity markets or make capital improvements to meet environmental regulations (see Section 10). 

To address these challenges, the region can access the tools it has developed to ensure reliability. These tools include market rules that retain resources that wish to leave the capacity market, out-of-merit commitment and dispatch of capacity retained for system security, emergency capacity procurement, special operating procedures, and backstop regulated transmission investments. Given the magnitude and pace of the expected challenges, the region is considering whether these tools should be improved or replaced to preserve and improve the efficient and reliable operation and planning of the system. The Strategic Planning Initiative and other stakeholder efforts will address these issues.

5.3 Operable Capacity Analysis
Using a deterministic approach, the ISO analyzes the systemwide operable capacity to estimate the net capacity that will be available under specific scenarios. The analysis identifies operable capacity margins (i.e., the amount of resources that must be operational to meet peak demand plus operating-reserve requirements) under assumed peak-load conditions. The results of these examinations show either a positive or negative operating margin in meeting system operating requirements. A negative margin for a specific scenario indicates the extent of possible mitigation actions that would be required through predefined protocols, as prescribed in ISO Operating Procedure No. 4 (OP 4), Action during a Capacity Deficiency, or Operating Procedure No. 7 (OP 7), Action in an Emergency.

For RSP11, the ISO conducted a systemwide operable capacity analysis for 2011 to 2020, which does not account for RSP subareas.
 This section discusses the methodology used to conduct this analysis and summarizes its results.

5.3.1 Approach
The operable capacity analysis was performed with both the 50/50 and 90/10 peak-load forecasts. The systemwide capacity assumed was the actual or the representative net ICR values for the region (described in Table 5‑1). A total of 2,000 MW of operating reserves were assumed to reflect the largest loss-of-source (LOS) contingency at 1,400 MW plus one-half of a large (1,200 MW) generating unit operating equivalent to 600 MW. A total of 2,100 MW of resource outages were assumed on the basis of historical performance observations of supply resources. The results are a direct comparison of the operable capacity system requirements with the total capacity assumed available (in this case, the net ICR values). 
5.3.2 Results
Figure 5‑1, Table 5‑6, and Table 5‑7 show the results of the systemwide operable capacity analysis. The results show that if the loads associated with the 50/50 forecast were to occur, New England could experience a negative operable capacity margin of approximately 268 MW as early as summer 2012 and would need to rely on OP 4 actions for demand and supply relief. This negative operable capacity margin would increase to approximately 498 MW by summer 2013 and then would remain positive for the remainder of the planning horizon from 2014 through 2020, assuming the system has no surplus capacity resources above the net ICR.
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Figure 5‑1: Projected summer operable capacity analysis, 2011 to 2020.

Note: Each year indicates the starting year for the respective capacity commitment period. 
Table 5‑6
Projected New England Operable Capacity Analysis
for Summer, 2011 to 2020, Assuming 50/50 Loads (MW)
	Capacity Situation
(Summer MW)
	2011
	2012
	2013
	2014
	2015
	2016
	2017
	2018
	2019
	2020

	Load 
(50/50 forecast)
	27,550
	28,095
	28,525
	28,970
	29,380
	29,775
	30,155
	30,525
	30,875
	31,215

	Operating reserves
	2,000
	2,000
	2,000
	2,000
	2,000
	2,000
	2,000
	2,000
	2,000
	2,000

	Total requirement
	29,550
	30,095
	30,525
	30,970
	31,380
	31,775
	32,155
	32,525
	32,875
	33,215

	Installed capacity (Net ICR)
	31,552
	31,927
	32,127
	33,200
	33,618
	34,059
	34,483
	34,887
	35,267
	35,635

	Assumed unavailable capacity
	−2,100
	−2,100
	−2,100
	−2,100
	−2,100
	−2,100
	−2,100
	−2,100
	−2,100
	−2,100

	Total net capacity(a)
	29,452
	29,827
	30,027
	31,100
	31,518
	31,959
	32,383
	32,787
	33,167
	33,535

	Operable capacity margin(b)
	−98
	−268
	−498
	130 
	138 
	184 
	228 
	262 
	292 
	320 


(a)
The net capacity values are consistent with Table 5‑1.
(b) “Operable capacity margin” equals “total net capacity” minus “total requirement.”
Table 5‑7
Projected New England Operable Capacity Analysis
for Summer 2011 to 2020, Assuming 90/10 Loads (MW)
	Capacity Situation
(Summer MW)
	2011
	2012
	2013
	2014
	2015
	2016
	2017
	2018
	2019
	2020

	Load
(90/10 forecast)
	29,695
	30,290
	30,765
	31,250
	31,705
	32,135
	32,555
	32,955
	33,335
	33,700

	Operating reserves
	2,000
	2,000
	2,000
	2,000
	2,000
	2,000
	2,000
	2,000
	2,000
	2,000

	Total requirement
	31,695
	32,290
	32,765
	33,250
	33,705
	34,135
	34,555
	34,955
	35,335
	35,700

	Installed capacity (Net ICR)
	31,552
	31,927
	32,127
	33,200
	33,618
	34,059
	34,483
	34,887
	35,267
	35,635

	Assumed unavailable capacity
	−2,100
	−2,100
	−2,100
	−2,100
	−2,100
	−2,100
	−2,100
	−2,100
	−2,100
	−2,100

	Total net capacity(a)
	29,452
	29,827
	30,027
	31,100
	31,518
	31,959
	32,383
	32,787
	33,167
	33,535

	Operable capacity margin(b)
	−2,243
	−2,463
	−2,738
	−2,150
	−2,187
	−2,176
	−2,172
	−2,168
	−2,168
	−2,165


(a)
The net capacity values are consistent with Table 5‑1.
(b)  “Operable capacity margin” equals “total net capacity” minus “total requirement.”
Figure 5‑1 and Table 5‑7 show that New England could experience larger negative operable capacity margins of approximately 2,463 MW as early as summer 2012 if the 90/10 peak loads occurred. Thus, throughout the study period, New England would need to rely on load and capacity relief from OP 4 actions under the projected 90/10 peak loads. Assuming the exact amount of resources needed to meet the once-in-10-years LOLE is purchased in the FCA, this negative operable capacity margin would increase to approximately 2,738 MW by 2013 and then decrease to approximately 2,165 MW by 2020.

5.3.3 Observations
The systemwide operable capacity analysis shows that New England will require approximately 2,300 to 2,800 MW of load and capacity relief from OP 4 actions if the 90/10 peak load occurs during the study period, assuming that the ISO purchases the minimum amount of capacity needed under the FCM to meet the once-in-10-years LOLE criterion.

5.4 Generating Units in the ISO Generator Interconnection Queue
The interconnection requests in the ISO’s Generator Interconnection Queue reflect the region’s interest in building new generation capacity. Figure 5‑2 shows the capacity of the 85 active generation-interconnection requests in the queue by RSP subarea as of April 1, 2011. The areas with the most proposed capacity additions are the CT and ME subareas followed by SEMA and WMA. Together, these four subareas have about 5,052 MW under development out of a total of 7,992 MW of active projects for New England. A total of 2,223 MW is proposed for the three subareas in Connecticut.
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Figure 5‑2: Capacity of generation-interconnection requests by RSP subarea.
Notes: All capacities are based on the projects in the ISO Generator Interconnection Queue as of April 1, 2011, that would interconnect with the ISO system. Projects involving only transmission or that did not increase an existing generator’s capacity were excluded. Projects with more than one listing in the queue, representing different interconnection configurations, were only counted once.
A summary of the projects in the ISO Generator Interconnection Queue as of April 1, 2011, is shown in Table 5‑8.
 Since the first publication of the queue in November 1997, 70 generating projects (13,177 MW) out of 324 total generator applications (totaling 67,917 MW) have become commercial.
 Since the queue’s inception, proposed projects totaling approximately 46,748 MW have been withdrawn, reflecting a megawatt attrition rate of 69%. The 85 active projects in the queue total 7,992 MW.
Figure 5‑3 shows the resources in the ISO Generator Interconnection Queue, by state and fuel type, as of April 1, 2011.

Table 5‑8
Summary of Queue Projects as of April 1, 2011
	Category of Projects(a)
	Projects
	Total Capacity (MW)

	Commercial
	70
	13,177

	Active
	85
	7,992

	Withdrawn
	169
	46,748

	Total
	324
	67,917


(a) The “active” projects include a 1,000 MW pumped-storage unit that withdrew after April 2011.
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Figure 5‑3: Resources in the ISO Generator Interconnection Queue, by state and fuel type, as of April 1, 2011 (MW and %).
Notes: The “other renewables” category includes wood and landfill gas (LFG). The natural gas category includes 9 MW of fuel cell capacity. A total of 35 MW of hydroelectric capacity and 1,100 MW of pumped storage is included in the 1,135 MW total for the hydro and pumped-storage category. The totals for all categories reflect all queue projects that would interconnect with the system and not all projects in New England.
As part of the FCA-qualification process, generators are subject to a review that evaluates whether transmission upgrades are needed to ensure that the new generating capacity is incrementally useful within each capacity zone. Previous RSP and FCM studies have confirmed that interconnecting new resources close to the Connecticut, Boston, and SEMA load centers would improve the overall reliability of the system and could potentially defer the need for transmission improvements. However, individual system impact studies are necessary to fully assess the electrical performance of the system and determine reliable interconnections of generation resources.
5.5 Summary
 The results of FCA #5 show that New England will have adequate resources through 2014/2015, assuming that resources meet their capacity supply obligations. Because additional retirements may occur, the ISO is working with stakeholders to identify issues and find the means of meeting future capacity needs. Most recent increases in capacity have come from both demand resources and imports from neighboring regions, and almost 8,000 MW are in the ISO Generator Interconnection Queue. The ISO remains optimistic that adequate demand and supply resources will be procured and installed in time to meet the physical capacity needs that will be established by the ICRs for future years. Additional market incentives may further increase the likelihood of resources developing where and when needed. 
By design, the level of the ICR specified for New England could necessitate the use of specific OP 4 actions because the ICR calculation includes the load relief provided by these actions as resource offsets. Several factors would affect the frequency and extent of OP 4 actions, including the amount of resources procured to meet capacity needs, their availability, and actual system loads.
 Study results show that the need for load and capacity relief by OP 4 actions will range from approximately 2,200 to 2,800 MW during extremely hot and humid summer peak-load conditions. This amount is likely achievable through OP 4 actions that can provide over 3,000 MW by depleting operating reserves, scheduling emergency transactions with neighboring systems, operating real-time emergency generators, implementing 5% voltage reductions, and making public appeals for voluntary curtailments. 
Section 6 
Operating Reserves
In addition to needing a certain amount of resources for reliably meeting the region’s actual demand for electricity, as discussed in Section 5, the system needs a certain amount of resources that can provide operating reserves. The overall mix of resources providing operating reserves must be able to respond quickly to system contingencies stemming from equipment outages and forecast errors. These resources also may be called on to provide regulation service for maintaining operational control or to serve or reduce peak loads during high-demand conditions. A suboptimal mix of resources with limited amounts of operating-reserve characteristics could lead to the need for the system to use more costly resources to provide these services. In the worst case, reliability would be degraded.

Several types of resources in New England have the operating characteristics to provide operating reserves for responding to contingencies, helping to maintain operational control, and for serving peak demand. The generating units that provide operating reserves can respond to contingencies within 10 or 30 minutes by offering reserve capability either synchronized or not synchronized to the power system. Synchronized (i.e., spinning) reserves are on-line reserves that can increase output. Nonsynchronized (i.e., nonspinning) reserves are off-line, “fast-start” resources that can be electrically synchronized to the system and quickly reach rated capability. 

This section discusses the need for operating reserves, both systemwide and in major import areas, and the use of specific types of fast-start resources to fill these needs. An overview of the locational Forward Reserve Market (FRM) and a forecast of representative future operating-reserve requirements for Greater Southwest Connecticut, Greater Connecticut, and BOSTON are provided. This section also discusses the likely growing need for flexible resources identified by the Strategic Planning Initiative. 

6.1 Requirements for Operating Reserves
During daily operations, the ISO determines operating-reserve requirements for the system as a whole as well as for major import-constrained areas for transmission. The requirement for systemwide operating reserves is based on the two largest loss-of-source contingencies within New England, which typically consist of some combination of the two largest on-line generating units or imports on the Phase II interconnection with Québec. The operating reserves required within subareas of the system depend on many factors, including the economic dispatch of generation systemwide, the projected peak load of the subarea, the most critical contingency in the subarea, possible resource outages, and expected transmission-related import limitations. ISO operations personnel analyze and determine how the generating resources within the load pockets must be committed to meet the following day’s operational requirements and withstand possible contingencies. The locational Forward Reserve Market is in place to procure these required operating reserves.
6.1.1 Systemwide Operating-Reserve Requirements
A certain amount of the power system’s resources must be available to provide operating reserves to assist in addressing systemwide contingencies, as follows:

· Loss of generating equipment within the ISO New England Balancing Authority Area or within any other NPCC balancing authority area

· Loss of transmission equipment within or between NPCC balancing authority areas, which might reduce the capability to transfer energy within New England or between the New England balancing authority area and any other area

The ISO’s operating-reserve requirements, as established in Operating Procedure No. 8, Operating Reserve and Regulation (OP 8), protect the system from the impacts associated with a loss of generating or transmission equipment within New England.
 According to OP 8, the ISO must maintain sufficient reserves during normal conditions in the ISO New England Balancing Authority Area to be able to replace within 10 minutes the first-contingency loss (N−1) (see Section 2.3). Typically, the maximum first-contingency loss is between 1,300 and 1,700 MW. In addition, OP 8 requires the ISO to maintain sufficient reserves to be able to replace within 30 minutes at least 50% of the second-contingency loss (N−1−1). Typically, 50% of the maximum second-contingency loss is between 600 and 750 MW.
In accordance with NERC and NPCC criteria for power system operation, ISO Operating Procedure No. 19 (OP 19), Transmission Operations, requires the system to operate such that when any power system element is lost (N−1), power flows remain within applicable emergency limits of the remaining power system elements.
 This N−1 limit may be a thermal, voltage, or stability limit of the transmission system. OP 19 further stipulates that within 30 minutes of the loss of the first-contingency element, the system must be able to return to a normal state that can withstand a second contingency. To implement these OP 19 requirements, and as set forth in OP 8, operating reserves must be distributed throughout the system. This ensures that the ISO can use them fully for any criteria contingency without exceeding transmission system limitations and that the operation of the system remains in accordance with NERC, NPCC, and ISO New England criteria and guidelines.
6.1.2 Forward Reserve Market Requirements for Major Import Areas
To maintain system reliability, OP 8 mandates the ISO to maintain certain reserve levels within subareas that rely on resources located outside the area. The amount and type of operating reserves a subarea needs depend on the system’s reliability constraints and the characteristics of the generating units within the subarea. Subarea reserve requirements also vary as a function of load levels, unit commitment and dispatch, system topology, special operational considerations, and other system conditions. If maximizing the use of transmission import capability to meet demand is more economical, the subarea will require more local operating reserves to protect for the N−1−1 contingency. If using import capability to meet demand is less economical, generation located outside the subarea could be used to provide operating reserves, thus reducing operating-reserve support needed within the subarea.
Table 6‑1 shows representative future operating-reserve requirements for Greater Southwest Connecticut, Greater Connecticut, and BOSTON.
 These estimated requirements are based on the same methodology used to calculate the requirements for the locational FRM. The estimates account for representative future system conditions for load, generation availability, N−1 and N−1−1 transfer limits, and normal criteria contingencies for generation and transmission in each subarea. The representative values show a range to reflect the load and resource uncertainties associated with future system conditions. The table also shows the existing amount of fast-start capability located in each subarea as a result of the fast-start resource offers into the past FRM auctions.
Table 6‑1 
Representative Future Operating-Reserve Requirements
in Major New England Import Areas (MW)
	Area/Improvement
	Market Period(a)
	Range of Fast-Start Resources Offered into the Past Forward Reserve Auctions (MW) (b)
	Representative Future Locational Forward Reserve Market Requirements (MW)

	
	
	
	Summer(c)
(Jun to Sep)
	Winter(c)
(Oct to May)

	Greater Southwest Connecticut(d)
	2011
	199–515

	0(e)
	0

	
	2012
	
	0
	0

	
	2013
	
	0
	0

	
	2014
	
	0
	0

	
	2015
	
	0
	0

	Greater Connecticut(f,g)
Greater Springfield Reliability Project (GSRP) of the New England East–West Solution (NEEWS)(f)
	2011
	659–1,439(h)

	723(e)
	772

	
	2012
	
	400-1000
	0-500

	
	2013
	
	400-1000
	0-500

	
	2014
	
	400-1000
	0-500

	
	2015
	
	400-1000
	0-500

	BOSTON(g,i)
	2011
	0–441

	0(e)
	0

	
	2012
	
	0-250
	0

	
	2013
	
	0-250
	0

	
	2014
	
	0-250
	0

	
	2015
	
	0-400
	0


(a) The market period is from June 1 through May 31 of the following year.
(b) These values are the range of the megawatts of resources offered into the past forward-reserve auctions. The amount offered into the auctions for BOSTON decreased in recent years as the reserve requirements for the market decreased. A summary of the forward-reserve offers for the past auctions is available at http://www.iso-ne.com/markets/othrmkts_data/res_mkt/summ/2011/forward_reserve_auction_results.pdf.
(c) “Summer” means June through September of a capability year; “winter” means October of the associated year through May of the following year (e.g., the 2011 winter values are for October 2011 through May 2012). The representative values show a range to reflect uncertainties associated with the future system conditions.
(d) The assumed N−1 and N−1−1 values to reflect transmission import limits into Greater Southwest Connecticut are 3,200 MW and 2,300 MW, respectively.
(e) These values are actual locational forward-reserve requirements. The projections of the requirements for future years are based on assumed contingencies.
(f) For Greater Connecticut, the assumed import limits reflect an N−1 value of 2,500 MW and an N−1−1 value of 1,300 MW before 2014. These limits are assumed to increase to 2,600 MW and 1,400 MW, respectively, in 2014 when the Greater Springfield Reliability Project component of the New England East–West Solution is in-service. Refer to Section 7.5.2.2 for more information on NEEWS.
(g) In some circumstances when transmission contingencies are more severe than generation contingencies, shedding some nonconsequential load (i.e. load shed that is not the direct result of the contingency) may be acceptable.
(h) These values include resources in Greater Southwest Connecticut.
(i) The assumed N−1 and N−1−1 values to reflect transmission import limits into BOSTON are 4,900 MW and 3,700 MW, respectively. These limits are assumed to decrease to 4,850 MW and 3,375 MW, respectively, starting in 2014 to reflect the impacts of the retirement of Salem Harbor units #1–#4. The operating-reserve values for BOSTON would be lower with transmission upgrades or without consideration of the common-mode failure of Mystic units #8 and #9 that were assumed to trip up to 1,400 MW because of exposure to a common failure of the fuel supply to the units.
While the estimates for operating-reserve requirements are based on expected future operating conditions, annual market requirements are based on historical data that reflect the actual previous seasonal system conditions; actual market requirements are calculated immediately before each locational FRM procurement period.
Because the local contingency requirements in Greater SWCT are nested within CT (i.e., operating reserves meeting the Greater SWCT requirement also meet the Greater Connecticut requirement), installing the resources in the Greater SWCT area also would satisfy the need for resources located anywhere in Greater Connecticut.

6.1.2.1  Greater Southwest Connecticut
As shown in Table 6‑1, Greater SWCT can have its operating reserves met from outside the area through 2015. Economic energy transfers to serve load and the reserve support necessary to cover the second contingencies can be provided from outside the Greater SWCT area as a result of transmission improvements (see Section 7.4 to Section 7.6).
6.1.2.2 Greater Connecticut
Past RSPs and market signals had identified the need for in-merit and fast-start resources in Greater Connecticut to meet reliability requirements and reduce out-of-merit market costs.
 As a result of resource development, Greater Connecticut is projected to have adequate fast-start resources, and the economical performance of that area is expected to improve. A total of 1,439 MW of fast-start resources was offered into the 2011 summer auction for Greater Connecticut, which exceeds the 723 MW of the reserve requirement established for the FRM. The local reserve requirements for the next several years are expected to decrease. This is the result of planned additions of economical baseload generation within Greater Connecticut procured through the FCM and the increase of import capability into Greater Connecticut resulting from the Greater Springfield Reliability Project component of the New England East–West Solution (see Section 7.5.2.2) expected to be completed in 2014.
 The Interstate Reliability Project (components of NEEWS) is expected to increase the Greater Connecticut import capability and is not considered in the current calculation of the reserve requirements.
6.1.2.3 BOSTON
The FRM requirements for the BOSTON subarea shown in Table 6‑1 reflect the possible, simultaneous contingency loss of Mystic units #8 and #9. With the increased import limits resulting from the completion of the NSTAR 345 kV Transmission Reliability Project in 2008, operators should be able to optimize the use of regional generation to meet both load and reserve requirements. 
The FRM requirements for the BOSTON subarea also reflect the retirements of the Salem Harbor units. These retirements affect the reserve requirements because of the resulting reduction in the transmission transfer capabilities into BOSTON and the reduced amount of local on-line generation available to serve the BOSTON subarea loads.
If the transmission lines were fully utilized to import lower-cost generation into BOSTON, this subarea would need to provide operating reserves to protect against the larger of (1) the loss of the largest generation source within the subarea or (2) the loss of a transmission line into the subarea.
 Up to 441 MW of fast-start resources were offered into the FRM auctions for summer 2011. The expected amount of existing fast-start resources located in BOSTON will likely meet the 0 to 400 MW of representative local reserve requirements for BOSTON during the study timeframe.

6.1.2.4 Summary of Forward Reserve Market Requirements in Major Load Pockets
New England must meet its overall operating-reserve requirements and have sufficient reserves in load pockets to meet reliability requirements. The recent additions of fast-start resources in Greater Connecticut provide needed operating flexibility as well as operating reserves. Planned fast-start resources as well as baseload resources on line most of the time would also decrease the amounts of reserves required within the subareas of Greater Connecticut. Existing fast-start resources will likely be used to meet the locational reserve requirements for BOSTON, and new resources will likely participate in the locational FRM for this area. Any reduction in traditional baseload resources in either area would serve to increase the locational FRM requirement.
The potential retirement of Vermont Yankee could affect the definition of the zones for operating-reserve requirements. 
6.2 Additional Considerations for Future Operating-Reserve Needs
As identified in the Strategic Planning Initiative (see Section 15.3.1), preserving the reliable operation of the system will become increasingly challenging with the uncertain performance of both aging supply resources and active demand resources. Additionally, the possible retirement of coal-fired and oil-fired generating units as a result of economic factors, coupled with the likely integration of variable resources, would further increase the need for operating flexibility. As a result of these factors, the need for operating reserves and ramping capabilities is expected to increase. Much of this need for electrical flexibility will be met from generating units burning natural gas, which in turn will likely affect natural gas system operations and the possible need for natural gas system infrastructure improvements. 

To mitigate these concerns, an analysis may be required to reexamine the reliable amounts of operating reserves and the appropriate levels of spinning and nonspinning reserves. Enhancements to the locational FRM to better meet operational needs may also be considered, which could include a reexamination of the reserve zones. 
6.3 Summary of Key Findings and Follow-Up
Fast-start resources with a short lead time for project development can satisfy near-term operating-reserve requirements while providing operational flexibility to major load pockets and the system overall. Locating economical baseload generation within major load pockets decreases the amount of reserves required within the load pocket. Transmission improvements also can allow for the increased use of reserves from outside these areas. 

This section shows that representative operating-reserve requirements could be met for the system as currently planned. The Strategic Planning Initiative, however, has identified system risks that will increase the likely need for additional flexible resources. 

Section 7 
Transmission Security and Upgrades
The ISO and regional stakeholders have made progress analyzing the transmission system in New England, developing back-stop solutions to address existing and projected transmission system needs, and implementing these solutions. Fourteen major 345 kV projects have emerged from these efforts, all of which are critical for maintaining transmission system reliability. These transmission upgrades also have improved and will continue to improve the economic performance of the power system.

Eight of the 14 major 345 kV projects have been placed in service. These include the two Southwest Connecticut Reliability Projects (Phase 1 and Phase 2), the Northeast Reliability Interconnection (NRI) Project, the Boston 345 kV Transmission Reliability Project (Phase 1 and Phase 2), the Short-Term Lower SEMA Upgrades, the Northwest Vermont (NWVT) Reliability Project, and the Vermont Southern Loop project. Two components of the New England East–West Solution (NEEWS) series of projects—the Springfield and Rhode Island components—and the Maine Power Reliability Program (MPRP) have received siting approval and are under construction. The Long-Term Lower SEMA project is in siting, and preparations are being made to site the Interstate Reliability Project component of NEEWS. The needs assessment currently is being updated for the last of the 14 projects—the Central Connecticut Reliability Project component of NEEWS. This assessment has been merged into the Greater Hartford–Central Connecticut (GHCC) study.

Also, the addition of the 345 kV substations in Wachusett, Ward Hill, Wakefield Junction, and West Amesbury, Massachusetts; the expansion and creation of the 345 kV substations in Scobie and Fitzwilliam, New Hampshire, respectively; the expansion of the 345 kV substations in Barbour Hill, Haddam, and Killingly, Connecticut; and the creation of the 345 kV Keene Road substation in northern Maine have improved the ability of the transmission system to meet load growth. All these and other projects will help maintain system reliability and enhance the region’s ability to support a robust, competitive wholesale power market by reliably moving power from various internal and external sources to the region’s load centers.

This section discusses the need for transmission security and the performance of the transmission system in New England. It addresses the need for transmission upgrades accounting for known plans for resource additions. It also updates the progress of the current major transmission projects in the region. Information regarding the detailed analyses associated with many of these efforts can be found in previous RSPs, various PAC presentations, and other ISO reports.

7.1 The Need for Transmission Security
A reliable, well-designed transmission system is essential for complying with mandatory reliability standards and providing regional transmission service that provides for the secure dispatch and operation of generation and that delivers numerous products and services, as follows:

· Capacity
· Electric energy
· Operating reserves
· Load-following
· Automatic generation control
· Immediate contingency response to sudden generator or transmission outages
A secure transmission system also plays an important role in the following functions:

· Improving the reliability of and access to supply resources
· Regulating voltage and minimizing voltage fluctuations
· Stabilizing the grid after transient events
· Facilitating the efficient use of regional supply and demand resources
· Reducing the amount of reserves necessary for the secure operation of the system 
· Facilitating the scheduling of equipment maintenance
· Assisting neighboring balancing authority areas, especially during major contingencies affecting their reliability
7.2 Transmission Planning Process
The electric power system’s mandatory reliability standards define what constitutes adequate regional transmission service, the foundation for the ISO’s responsibility for regional transmission planning. All proposed system modifications, including transmission and generation additions or significant load reductions or additions, must be analyzed and designed to ensure systemwide coordination and continued system reliability in compliance with these standards. 

Infrastructure throughout many parts of the system, which was planned, designed, and built many years ago, is becoming increasingly inadequate. The system contains relatively old, low-capacity 115 kV lines, some of which were converted from 69 kV design. Additionally, a number of aging 345/115 kV transformers are connected to the 115 kV system. The continued use of this aging equipment increases the risk of the system experiencing extended equipment outages that cannot be repaired or replaced quickly. 
Many of the transmission system projects underway in the region are being designed to reduce the dependence on individual generating plants and improve the operation of those areas of the system currently complicated by, for example, restrictions on generator dispatch, the use of special protection systems (SPSs), sensitivity to varying load levels, and facility outages resulting from unplanned contingencies and maintenance conditions.
 With the possibility of generator retirements, the need for transmission improvements will likely increase, as noted by the Strategic Planning Initiative.
7.2.1 Needs Assessments and Solutions Studies 
Through an open stakeholder process, the ISO develops plans for the region’s networked transmission facilities to address future system needs. Subject to Information Policy and Critical Energy Infrastructure Information (CEII) requirements approved by FERC, all planning study efforts are discussed with the PAC, and opportunities are provided for comments ranging from the draft scope of work through the posting of final reports. Study base cases and contingencies, which are used to simulate the system, are posted and available to stakeholders who meet CEII requirements. 

The transmission planning process begins by developing a study scope and identifying all key inputs for conducting a needs assessment to determine the adequacy of the power system, as a whole or in part, to maintain the reliability of the facilities while promoting the operation of efficient wholesale electric markets in New England. After the results of a needs assessment are made available for stakeholder input, the potential transmission system solutions are evaluated thoroughly to determine the most cost-effective one for the region. These study efforts and the proposed transmission solutions are documented in solutions studies, which also are subject to stakeholder review and input. These studies, in aggregate, provide the basis to update the ISO’s Regional System Plans and ensure an ongoing 10-year plan for the region consistent and in compliance with the standards and criteria of NERC, the NPCC, and ISO New England.

7.2.2 Project Timing
The ISO periodically reviews the need for and timing of projects. When stakeholders provide new information and input and as system parameters change, adjustments may be made to the plans, including those described in this report, to ensure that all plans can be implemented without degrading the performance of the New England system, the NPCC region, or the remainder of the Eastern Interconnection. The ISO conducts sensitivity analyses to account for factors such as generation unavailability, maintenance-outage conditions, and potential retirement scenarios, all of which could advance the need for transmission improvements, as well as the development of generation and demand resources, which can delay the need for transmission. The planning process identifies sufficient lead times for the construction of transmission solutions to ensure the region meets planning and operating criteria.

7.3 Types of Transmission Upgrades
Attachment N of the OATT, “Procedures for Regional System Plan Upgrades,” defines several categories of transmission upgrades that can be developed to address various types of defined system needs, such as reliability and market efficiency.

7.3.1 Reliability Transmission Upgrades
Reliability Transmission Upgrades are necessary to ensure the continued reliability of the New England transmission system in compliance with applicable reliability standards. To identify the transmission system facilities required to maintain reliability and system performance, the ISO accounts for the following factors using reasonable assumptions for forecasted load and the availability of generation and transmission facilities (based on maintenance schedules, forced outages, or other unavailability factors): 

· Known changes in available supply resources and transmission facilities, such as through anticipated transmission enhancements considering Elective Transmission Upgrades and merchant transmission facilities (i.e., independently developed and funded facilities subject to the operational control of the ISO, pursuant to unit-specific operating agreements); the addition of demand-side resources or new or previously unavailable generators; or generator retirements
· Forecasted load, which accounts for growth, reductions, and redistribution throughout the grid
· Acceptable stability response
· Acceptable short-circuit capability
· Acceptable voltage levels
· Adequate thermal capability
· Acceptable system operability and responses (e.g., automatic operations, voltage changes)
The ISO also relies on good utility practice, applicable reliability standards, and ISO procedures and practices.
 Because some stakeholders have raised concerns about the assumptions the ISO uses in these assessments, the ISO is meeting with stakeholders to discuss the reasons behind these assumptions. 
A Reliability Transmission Upgrade may also provide market-efficiency benefits.

7.3.2 Market Efficiency Transmission Upgrades
Market Efficiency Transmission Upgrades (METUs) are primarily designed to reduce the total net production cost to supply the system load. The ISO categorizes a proposed transmission upgrade as a METU when it determines that the net present value of the net reduction in total cost to supply the system load is greater than the net present value of the carrying cost of the identified upgrade. A Reliability Transmission Upgrade may qualify for interim treatment as a Market Efficiency Transmission Upgrade if market efficiency is used to advance the schedule for the implementation of the upgrade.
In determining the net present value of power system resource costs, the ISO takes into account applicable projected economic factors, as follows:

· Energy costs
· Capacity costs 
· Cost of supplying total operating reserve
· System losses
· Known changes in available supply resources and transmission facilities, such as through anticipated transmission enhancements considering Elective Transmission Upgrades and merchant transmission facilities; the addition of demand-side resources or new or previously unavailable generators; or generator retirements
· Load growth
· Fuel costs
· Fuel availability
· Generator availability
· Release of locked-in generating resources
· Present-worth factors for each project specific to the owner of the project
· Present-worth period not to exceed 10 years
· Cost of the project
Analyses may include the use of historical information, such as information in market reports, and special studies, and they should report cumulative net present value annually over the study period.

7.3.3 Generator Interconnection Upgrades and Generator Interconnection-Related Upgrades
A Generator Interconnection Upgrade is an addition to or modification of the New England transmission system for interconnecting a new or existing generating unit whose energy or capacity capability is materially changing and increasing, whether or not the interconnection is for meeting the Network Capability Interconnection Standard or the Capacity Capability Interconnection Standard.
 Costs of Generator Interconnection-Related Upgrades typically are allocated to the generator owner in accordance with Schedule II of the OATT. Generator Interconnection-Related Upgrades to the New England transmission system are included in the RSP Project List for informational purposes (see Section 7.4).
7.3.4 Elective Transmission Upgrades and Merchant Transmission Facilities
An Elective Transmission Upgrade (ETU) is an upgrade to the New England transmission system that is voluntarily funded by one or more participants that have agreed to pay all the costs of the upgrade and is not one of the following types of other upgrades:
· Generator Interconnection-Related Upgrade
· Reliability Transmission Upgrade
· Market Efficiency Transmission Upgrade
· Project proposed as an ETU but already identified as a transmission project in the RSP before its proposal as an ETU

The Elective Transmission Upgrades study process is also the mechanism available to integrate merchant transmission facilities into the regional transmission system.
7.4 RSP Project List and Projected Transmission Project Costs
The RSP Project List is a summary of needed transmission projects for the region and includes information on project type, the primary owner, the transmission upgrades and their status, and the estimated cost of the Pool Transmission Facility (PTF) portion of the project.
 The list is updated at least three times per year, although the ISO regularly discusses the justification for transmission improvements with the PAC and the Reliability Committee, which provide guidance and comment on study scopes, assumptions, and results. The RSP Project List classifies projects as they progress through the study and stakeholder planning processes as follows:

· Concept—a transmission project under consideration by its proponent as a potential solution to meet an identified need in a needs assessment or the RSP but for which little or no analysis is available to support the transmission project.
· Proposed—a regulated transmission solution that (1) has been proposed in response to a specific identified needs in a needs assessment or the RSP and (2) has been evaluated or further defined and developed in a solutions study, as specified in the OATT, Attachment K, Section 4.2(b) but has not received ISO approval under Section I.3.9 of the tariff.
 The regulated transmission solution must include analysis sufficient to support an ISO determination, as communicated to the PAC, that it would likely meet the identified need included in the needs assessment or the RSP.
· Planned—a transmission upgrade the ISO has approved under Section I.3.9 of the tariff. Both a needs assessment and a solution study have been completed for planned projects.
The ISO regularly updates the PAC on study schedules, scopes of work, assumptions, and draft and final results, with the status of all projects compiled in the RSP Project List.
 Projects are considered part of the Regional System Plan consistent with their status and are subject to transmission cost allocation for the region. RSP11 incorporates information from the June 2011 RSP Project List.
As of June 2011, the total estimated cost of transmission upgrades proposed, planned, and under construction was approximately $5.3 billion.
 The participating transmission owner (PTO) Administrative Committee (AC) provides annual updates to the ISO and NEPOOL on projected regional network service (RNS) transmission rates, as shown in Table 7‑1.
 The RNS transmission rate effective June 1, 2011, is $63.88/kW-year.
Table 7‑1
Actual and Forecast Regional Network Service Rates, 2011 to 2015(a. b. c)
	
	2010
	2011
	2012
	2013
	2014
	2015

	
	Actual
	Estimated

	Additions in-service ($ millions)
	778
	1,303
	1,994
	1,810
	1,336
	944

	Revenue requirement ($ millions)
	131
	206
	332
	304
	219
	162

	RNS rate impact ($/kW-year)
	7
	10
	16
	14
	10
	8

	RNS rate forecast ($/kW-year)
	65
	64
	80
	94
	104
	112

	RNS rate forecast ($/kWh)(d)
	0.012
	0.012
	0.015
	0.018
	0.020
	0.021


 (a) 
The forecast is preliminary and for illustrative purposes only. It reflects gross costs and is based on a number of assumptions and variables, including, among others, estimated project need, design, scope, and labor and materials costs; inflation; site and permitting approvals; transmission in-service dates; estimated carrying charges; and coincident peak network loads. It does not include assumptions pertaining to savings (e.g., those associated with reduced congestion and unlocked capacity) or prior-year true-up adjustments. Therefore, such estimates and assumptions are expected to change as current data become available. Contact ISO Customer Service at (413) 540-4220 for additional information about the RNS rate forecast.
(b) 
The figures may be off slightly because of rounding.
(c) 
Source: “RNS Rate Effective June 1, 2011,” the PTO AC Rates Working Group presentation at the NEPOOL Reliability Committee/Transmission Committee Summer Meeting (July 26–27, 2011); further details are available at http://www.iso-ne.com/committees/comm_wkgrps/trans_comm/tariff_comm/mtrls/2011/jul26272011/index.html and http://www.iso-ne.com/committees/comm_wkgrps/trans_comm/tariff_comm/mtrls/2011/jul26272011/a3_rns_rates_presentation.pdf.
(d) 
The estimated RNS rate forecast assumes a 60% load factor.

7.5 Transmission System Performance Needs Assessments and Upgrade Approvals
The New England power system provides electricity to a diverse region, ranging from rural agricultural areas to densely populated urban areas, and it integrates widely dispersed and varied types of power supply resources. The geographic distribution of New England’s summer and winter peak loads is approximately 20% in the northern states of Maine, New Hampshire, and Vermont and 80% in the southern states of Massachusetts, Connecticut, and Rhode Island. Although the land area in the northern states is larger than the land area in the southern states, the greater urban development in southern New England creates the relatively larger demand and corresponding transmission density.
The New England transmission system consists of mostly 115 kV, 230 kV, and 345 kV transmission lines, which in northern New England are generally longer and fewer in number than in southern New England. The New England area has nine interconnections with New York: two 345 kV ties, one 230 kV tie, one 138 kV tie, three 115 kV ties, one 69 kV tie, and one 330 MW, ±150 kV high-voltage direct-current
(HVDC) tie.

Currently, New England and New Brunswick are connected through two 345 kV ties, the second of which was placed in service in December 2007.
 New England also has two HVDC interconnections with Québec: a 225 MW back-to-back converter at Highgate in northern Vermont and a ±450 kV HVDC line with terminal configurations allowing up to 2,000 MW to be delivered at Sandy Pond in Massachusetts.

The following sections summarize the June 2011 status of several transmission planning studies and projects and the need for upgrades.

7.5.1 Northern New England 
The northern New England (NNE) area encompasses the transmission system in Maine, New Hampshire, and Vermont. Studies of each of these states are being conducted to address the transmission system’s short- and long-term needs. 

7.5.1.1 Northern New England Transmission
With the Northeast Reliability Interconnection in service, New England and New Brunswick now have two 345 kV interconnections leading into a 345 kV corridor at Orrington, Maine. The corridor spans hundreds of miles and eventually ties into Massachusetts. The transmission system throughout northern New England is limited in capacity; it is weak in places and faces numerous transmission security concerns. Underlying the limited number of 345 kV transmission facilities are a number of old, low-capacity, and long 115 kV lines. These lines serve a geographically dispersed load as well as the concentrated, more developed load centers in southern Maine, southern New Hampshire, and northwestern Vermont.

The two most significant issues facing the area have been to maintain the general performance of the long 345 kV corridor, particularly through Maine, and to maintain the reliability of supply to meet demand. The region faces thermal and voltage performance issues and stability concerns and is reliant on several SPSs that may be subject to incorrect or undesired operation. Rapid load growth has raised particular concerns in northwestern Vermont; the southern and seacoast areas of Maine and New Hampshire; various localized areas across Maine; and the tri-state “Monadnock” area of southeastern Vermont, southwestern New Hampshire, and north-central Massachusetts. The system of long 115 kV lines, with weak sources and high real- and reactive-power losses, is exceeding its ability to integrate generation and efficiently and effectively serve load. Also, in many instances, the underlying systems of 34.5 kV, 46 kV, and 69 kV lines are exceeding their capabilities and are being upgraded, placing greater demands on an already stressed 115 kV system.

Over the past several years, the addition of generation in Maine and New Hampshire, in combination with the area’s limited transfer capability and limited transmission expansion, has increased the likelihood of many northern New England interfaces operating near their limits, creating restrictions on northern resources. Because these interface limits depend on generation dispatch, the operation of the system becomes more complex. Additional concerns in northern New England include limited system flexibility to accommodate maintenance outages, limited dynamic reactive-power resources, and high real- and reactive-power losses. However, load growth in the north, in combination with other system changes, is easing the stresses on some northern New England interfaces, such as the interface between Maine and New Hampshire. In fact, the power flows on some interfaces, which historically have been from north to south, at times have reversed and are moving from south to north, highlighting shifting market economics and emerging system weaknesses in addition to those already identified on the interfaces.
 

Load growth also is causing reliability concerns and has led to new or worsening situations in areas with localized dependence on existing generation. Additionally, limitations in the ability of special protection systems to operate correctly are at times leading to requirements to operate generation out of merit to ensure adequate SPS functioning.

7.5.1.2 Northern New England Transmission System Studies
Study efforts are progressing in various portions of Maine, New Hampshire, and Vermont to address a number of transmission system concerns. Some of these studies have focused on defining short-term needs and developing solutions, while others have made significant progress in evaluating potential system conditions 10 years into the future.

Maine—The long-term system needs of Bangor Hydro Electric (BHE) and Central Maine Power (CMP) were identified in 2008. To improve the performance of the Bangor system, the Keene Road substation was completed and 115 kV transmission lines have been planned. CMP has planned 115 kV expansions in western Maine to address area thermal and voltage issues. Upgrades north of Augusta and near Rumford will reduce potential voltage concerns. System reinforcements at 115 kV, including the addition of the new substation at Maguire Road in southern Maine, already have been placed into service and are helping to serve southern Maine load in the near term. 

Projects planned as part of the Maine Power Reliability Program (MPRP) must meet reliability requirements and be consistent with long-term planning objectives in both the BHE and CMP service territories. These projects include the addition of significant new 345 kV and 115 kV transmission facilities and new 345 kV autotransformers at key locations. 

The northern portion of the Maine transmission system continues to present challenges to reliable system planning and operations. Lengthy sections of 345 kV transmission in Maine connect the New Brunswick system to the greater New England network. Until the addition of the MPRP project (see Section 7.5.1.3), portions of this corridor consist of only one 345 kV line in parallel with weak 115 kV transmission that is serving relatively small amounts of load. To maintain reliable operations, this part of the system currently employs several SPSs, and a static VAR compensator (SVC) is used to dynamically support voltage. Certain contingencies have the potential to cause high voltages, low voltages, high frequencies, high loss of generation, or system separation from New Brunswick.
 A number of new generation projects and elective transmission upgrades are seeking to interconnect to this part of the system. The technical complexities mentioned complicate the ability of the system to accommodate additional interconnections. 

New Hampshire—A number of studies of the New Hampshire portion of the system have been conducted. These studies have identified the need for additional 345/115 kV transformation capability and the need for additional 115 kV transmission support in various parts of the state. Existing and midterm concerns of northern and central New Hampshire have been improved by closing the Y-138 tie with Maine. The addition of a second 345/115 kV autotransformer at Deerfield is expected to be in service in November 2011.

As discussed further below, a 10-year, two-phase study of the New Hampshire area is in progress as part of the Vermont/New Hampshire Transmission System needs and solutions assessments. 

Vermont—As a follow-up to the 2006 Vermont Transmission System Long-Range Plan (2006 VT LRP), the 2009 VT LRP and the Vermont Transmission Reliability Report Needs Analysis identified widespread thermal and voltage violations for key contingencies with critical facilities out of service.
 The Vermont system continues to be studied to assess and resolve potential reliability issues as part of the Vermont/New Hampshire Transmission System 2010 Needs Assessment.
 Moreover, Vermont regulations require the Vermont Electric Power Company (VELCO) to develop a 10-year plan every three years. Collaborative efforts among the ISO, VELCO, National Grid (NGRID), and Northeast Utilities have continued assessing the reliability of Vermont and New Hampshire’s transmission system.

New Hampshire and Vermont Combined—A combined study of the Vermont and New Hampshire area is in progress and includes two phases. The first phase was to conduct the Vermont/New Hampshire Transmission System 2010 Needs Assessment, which has identified transmission system needs, focusing on serving New Hampshire and Vermont loads while maintaining overall regional system performance. The second phase will study transmission solution alternatives and result in proposed regulated transmission solutions that will address the violations identified within the needs report. In addition, a pilot study of market resource alternatives was conducted for the Vermont/New Hampshire system (see Section 8).
The Vermont/New Hampshire Transmission System 2010 Needs Assessment identified several areas of weak performance and demonstrated the following transmission system needs: 
· The Vermont transmission system: The Vermont transmission system requires additional local reactive support to help maintain voltage within criteria. In addition, following the outage of critical facilities that serve the area, the remaining 115 kV lines serving the state become loaded above emergency limits, indicating the need for locating additional resources within that area or adding transmission capacity to maintain reliable operation following these contingencies.
· Multiple outages: The combination of key line contingencies causes some thermal overloads and many low-voltage violations on the underlying 115 kV system. 
· Source-loss contingencies: Upon contingencies that result in a major source loss within New England, the study area experiences widespread thermal and voltage violations. 
· Concord–Manchester–Nashua: This area, stretching roughly from the Webster substation in the north to the Power Street substation in the south, shows many voltage and thermal violations for a wide range of first and second contingencies. These violations are more significant when certain generation connected to the system is unavailable.
· Central New Hampshire: The portion of New Hampshire’s transmission system in the vicinity of the Beebe River substation shows many post-contingency voltage violations, which in turn cause some thermal overloads on 115 kV lines.
· The New Hampshire seacoast: The New Hampshire seacoast area is in need of additional resources or transmission capability to serve the 115 kV network under both N-1 and N-1-1 conditions.
· Western New Hampshire: The New Hampshire western area shows many post-contingency voltage violations and thermal overloads on 115 kV lines under both N-1 and N-1-1 conditions.
· Other areas of the New Hampshire system: Other regions of the system show violations illustrating a dependence on local generation and sensitivity to area load growth. As solutions are developed to meet the needs identified for the larger areas, the needs of these areas may be addressed; however, the smaller areas should continue to be monitored throughout the planning process to ensure their compliance with planning criteria.
The Vermont/New Hampshire Transmission System 2010 Needs Assessment identifies the critical load level at which the voltage violations and thermal overloads would occur. Most of the voltage and thermal violations identified were found at or below existing peak load levels under various system conditions. The needs assessment, coupled with the critical load level analysis, indicates the need to examine substantial transmission system upgrades to improve system performance. 

The Vermont/New Hampshire Transmission System 2010 Needs Assessment reflected the 2010 CELT Report forecast and additional system conditions that may result within the next 10 years.
 The study reflected several sensitivities to future assumptions within New Hampshire and Vermont, such as changes to the status of Vermont Yankee, which may have an impact on the performance of both the New Hampshire and Vermont transmission systems. Additionally, NYISO has informed ISO New England and VELCO that the normal flow on the PV-20 line into Vermont may no longer be expected to be between 70 MW and 140 MW because of concerns in New York. 

The Vermont/New Hampshire Solutions Study currently is underway and will assess alternatives for upgrading the New Hampshire and Vermont 345 kV and 115 kV transmission system.
 Transmission upgrades for ensuring the reliability of the transmission system in New Hampshire and Vermont are being identified to address the reliability needs found in the needs assessment. In general, the following transmission system upgrades will be considered:

· Additional 345/115 kV autotransformers to support normal conditions—with all lines in service—and back-up conditions when one or more of the existing autotransformers are out-of-service
· Additional upgrades to the 345 kV and 115 kV transmission lines to reinforce the network capability of the existing system to serve load under contingency conditions
· Additional reactive compensation required to satisfy voltage criteria under contingency conditions
The solutions study is projected to be completed in late 2011.
7.5.1.3 Northern New England Transmission Projects 
The ISO has identified projects that address transmission system performance issues, either individually or in combination. Some of the projects, as described in the previous sections, address subregional reliability issues and also have the ancillary benefit of improving the performance of major transmission corridors and thus the overall performance of the system. The projects are as follows:

· Burlington Project (i.e., the East Avenue 115 kV Loop)—This project is required to reliably serve growing load in the Burlington, Vermont, area by improving thermal performance. The project loops through the East Avenue substation to ensure that the outage of a 115 kV line does not result in loss of load in the Burlington area:
 
· Disconnected the K-23 (Essex–Tafts Corner–Williston) line outside the Essex substation, constructed a new five-mile 115 kV line to East Avenue, and rebuilt five miles of the existing K-25 (Essex–East Avenue) line 
· Rebuilt the East Avenue substation to a four-breaker ring connecting two 115 kV lines and two step-down transformers
· Constructed a new three-breaker substation, called Lime Kiln, connecting two 115 kV lines and one step-down transformer
The majority of the project was completed in November 2009; the Lime Kiln substation was placed into service in December 2010. 

· Southern Loop (i.e., the Coolidge Connector) Project—The 2006 Vermont Transmission System Long-Range Plan identified significant system performance concerns for key contingencies occurring under heavy import conditions.
 This project, placed in service in December 2010, addresses the thermal and voltage problems these contingencies would cause:
· Installed the new Vernon–Newfane–Coolidge 345 kV line and made requisite station upgrades
· Installed a new Vernon 345/115 kV substation, including a new 345/115 kV autotransformer
· Installed a new Newfane 345/115 kV substation
· Expanded the Coolidge 345 kV substation
· Vermont 345 kV Reactor Additions—This project is needed to provide support for the long-term loss of equipment that provides reactive support; to compensate for the absence of voltage control from key generating units, possibly due to maintenance outages or retirements; to mitigate high-voltage violations; and to address operational concerns during light-load conditions. The projected in-service date is late 2011 or early 2012.
 Elements of this project are as follows:
· New Haven substation—replace the existing fixed 60 MVAR reactor with a 34 to 60 MVAR variable reactor
· Coolidge substation—install two 34 to 60 MVAR variable reactors
· Vernon substation—install the 60 MVAR fixed reactor relocated from the New Haven substation
· Bennington, Ascutney, and Georgia 115 kV Substation Rebuild Projects—These substation rebuild projects in Vermont are needed for resolving contingencies that could result in area voltage collapse.
 The existing straight-bus substations will be rebuilt to a ring-bus configuration and designed to accommodate future expansion to breaker-and-a-half configuration. The projected in-service date for each rebuild is December 2012.
· Central Vermont Voltage Upgrade Project—This project is needed to improve voltage performance in the central and northwest Vermont area.
 It consists of closing switch #230 at the Essex substation and installing two 115 kV, 25 MVAR shunt capacitor banks at the West Rutland substation. The Essex switch was closed in January 2011. The projected in-service date for the capacitor banks is March 2012.
· Highgate Converter Station Refurbishment—Highgate provides both capacity and energy to the New England region. The Highgate converter was constructed in 1985, and it has begun to fail more frequently.
 To ensure that the converter continues to operate reliably, the control and cooling systems need to be replaced. Finding parts and industry expertise to perform repairs on this aging equipment has become difficult. Plus, repairing aging technology is more time consuming and more difficult than repairing newer equipment, which may eventually lead to nonrepairable failures of the outdated control systems. Because of its age, the cooling system requires increased maintenance, which exposes the converter to potential forced and extended outages. Failure of a cooling system would reduce or shut down power transfers through the converter. Replacing other control components and devices also will be required. The Highgate converter is expected to provide the ability to import power at its full 225 MW capacity when the upgrade is completed, which is projected for March 2013.
· Deerfield Substation Expansion Project—This project adds a second 345/115 kV autotransformer at the Deerfield substation in New Hampshire, which is expected to be in service in November 2011.
 Three new 345 kV circuit breakers will be added to eliminate problematic contingencies. Five 115 kV circuit breakers will be replaced, and one new 115 kV circuit breaker will be added. To mitigate area overloads, the Madbury–Deerfield (L175) 115 kV line will be rebuilt, and the Dover–Madbury (M183) 115 kV line and Deerfield–Rochester (C129) 115 kV line will be reconductored. In addition, the Rochester substation will be expanded to accommodate a new radial line to a new North Rochester substation by 2015. 
· Littleton Reconfiguration Project—To improve system performance, this project adds 115 kV breakers at the Littleton substation in New Hampshire and relocates the Littleton 230/115 kV autotransformer from the 115 kV bus to a new bay position.
 The project was placed in-service in June 2011.
· Rumford–Woodstock–Kimball Road (RWK) Corridor Transmission Project—The northwestern Maine transmission system is influenced heavily by pulp and paper industrial load, but it also has significant area generation, which presently is the area’s main source of voltage support. The need for additional transmission and voltage support has been identified. The RWK project upgrades include constructing a new transmission line, upgrading existing transmission lines, installing additional capacitor banks, and changing substation configurations. All these upgrades will increase the system reliability of the western Maine network. One aspect of the project has been changed because of the cancellation of local planned system expansion (the Railroad Street [NewPage] Project). This has altered the RWK project to replace the new 115 kV line between Rumford Industrial Park and Railroad Street with a new 115 kV line between Rumford Industrial Park and Rumford. The RWK project was placed in service in July 2011.
· Section 241 Heywood–Wyman Hydro Project—This project is part of what has been known as the Heywood Road (formerly Benton) Project. These transmission upgrades are required to mitigate low voltages and voltage collapse in the Skowhegan–Waterville–Winslow area in Maine that could result from the contingent loss of critical lines in the area. A new switchyard connecting the Winslow−Wyman Hydro, Coopers Mills–Rice Rips, and Heywood–Wyman Hydro (lines 83, 67A, and 241, respectively) in a six-breaker ring-bus configuration will provide an additional path from Coopers Mills (formerly Maxcys) substation to the Waterville–Winslow area. This new switchyard configuration will improve system voltage. The planned in-service date for the Section 241 line project is summer 2012. 
· Section 63 Area Voltage Support—Currently, all loads served by the Wyman–Livermore Falls 115 kV line (section 63) in western Maine are exposed to contingency outages. Additionally, area voltages fall to unacceptable levels because of contingencies. To mitigate violations observed, a new switching station at the 63B tap, referred to as the Starks switching station, will be constructed, and two 18 MVAR capacitor banks will be added to that station. These upgrades have a proposed in-service date of December 2012.
· Maine Power Reliability Program—The MPRP provides a 10-year look at the Maine transmission system and has identified the following inadequacies:

· Insufficient 345 kV transmission—Maine currently has two 345 kV transmission paths from southern to central Maine and two 345 kV ties from northern Maine to New Brunswick. In the central part of the system, Maine has a single 345 kV path. 
· Insufficient 345/115 kV transformation capacity—The reliability of Maine’s 115 kV system depends on the capacity and availability of autotransformers at five locations. Overloads of the autotransformers under normal and contingency conditions illustrate insufficient transformation capacity.
· Insufficient 345 kV transmission support for Portland and southern Maine—The largest load pocket in Maine is subject to thermal and voltage reliability issues.
· Insufficient transmission infrastructure in western, central, and southern Maine regions—Each of these regions in Maine represents a major load pocket that depends on local generation to meet reliability standards.
· Insufficient transmission infrastructure in midcoast and “downeast” Maine regions—These regions in Maine (i.e., Bucksport−Eastport) represent load pockets that have no local generation and fully depend on the transmission system.
· MPRP Transmission Alternatives Study—This study identified transmission upgrades to serve load pockets and ensure the system will meet national and regional transmission reliability criteria.
 These projects will provide the ancillary benefit of facilitating the maintenance of the system in Maine. The selected alternative, referred to in the transmission alternatives study as “N5S1,” consists of significant additions of new 345 kV lines, 115 kV lines, 115 kV capacitors, 345/115 kV autotransformers, and line rebuilds and the separation of circuits sharing common towers. The new 345 kV lines in the north will create a 345 kV path from Orrington to Surowiec, while the new 345 kV lines in the south will create a third parallel path from Surowiec to Eliot in southern Maine. While these new paths are expected to increase transfer capability out of Maine, they also will increase the ability to move power into Maine from New Hampshire and improve the ability of the transmission system within Maine to move power into the load pockets as necessary. 
On July 1, 2008, CMP submitted a siting application for these MPRP projects to the Maine Public Utilities Commission (MPUC).
 In June 2010, the MPUC issued an order approving most of the MPRP. The 345 kV portions of the MPRP not approved were the installation of the autotransformer at Raven Farm, the reconfiguration of Maine Yankee substation, and the elimination of the double-circuit tower configuration, which exists on the Maine Yankee−Buxton and Coopers Mill−Maine Yankee (375/392) circuits. On July 26, 2010, PSNH and CMP filed a supplemental filing that provides additional information on the new Eliot switching station near Three Rivers per the June 2010 MPUC order.
 In addition, Section 3020 (Surowiec to Raven Farm) and the Eliot switching station permitting processes are still open for establishing siting details. As a result of engineering design changes and the Maine Public Utilities Commission Order issued in June 2010, the “N5S1” alternative has been modified.
 The major 345 kV components of the current plan are as follows:

· New 345 kV line construction
· Orrington–Albion Road
· Albion Road–Coopers Mills
· Coopers Mills–Larrabee Road
· Larrabee Road–Surowiec
· Surowiec–Raven Farm
· South Gorham–Maguire Road
· Maguire Road–Eliot (formally called Three Rivers)
· New 345/115 kV autotransformers
· Albion Road
· Cooper Mills (replace existing Maxcys T3)
· Larrabee Road
· Maguire Road
· South Gorham
· Separation of double-circuit towers (DCTs)
· 345 kV Kennebec River Crossing by the Maine Yankee−Buxton and Maine Yankee−Surowiec circuits (375/377)
· Rerating of 345 kV transmission lines
· Section 378 (345 kV Maine Yankee–Mason)
· Chester Area Project—This project adds a 345/115 kV transformer at Keene Road in Chester, Maine, to provide necessary backup to the area load and allow for rebuilding the Keene—Enfield—Graham 115 kV section (line 64).
 Currently, section 64 needs to be rebuilt, and the area’s subtransmission system is incapable of supporting area loads while construction is underway. In addition, the section 64 rebuild and the installation of the Keene Road autotransformer will provide area support following the loss of both autotransformers at Orrington. The autotransformer is in service, and the section 64 rebuild is expected to be in service in late 2011.
7.5.2 Southern New England 
The southern New England area encompasses the Massachusetts, Rhode Island, and Connecticut transmission system. Studies of these states are being conducted to address a wide range of transmission system concerns, both short and long term. 

7.5.2.1 Southern New England Transmission
The 345 kV facilities that traverse southern New England comprise the primary infrastructure integrating southern New England, northern New England, and the Maritimes Balancing Authority Area with the rest of the Eastern Interconnection. This network serves the majority of New England demand, integrating a substantial portion of the region’s supply, demand, and import resources. 

Although recent improvements have been made, the southern New England system continues to face thermal, low-voltage, high-voltage, and short-circuit concerns under some system conditions. The most significant concerns involve maintaining the reliability of supply to serve load and developing the transmission infrastructure to integrate generation throughout this area. In many areas, an aging low-capacity 115 kV system has been overtaxed and no longer is able to serve load and support generation reliably. Upgrades to the power system are being planned and developed to ensure the system can meet its current level of demand and prepare for future load growth (see Section 3).

7.5.2.2 Southern New England Transmission System Studies
Study efforts in southern New England have been progressing to address a wide range of system concerns. As previously stated, initial efforts had focused on the load areas with the most significant risks to reliability and threats to the system, particularly Boston and southwest Connecticut. With upgrades in those areas under construction, plans were developed to address the reliability of other parts of the system, particularly Connecticut; the Springfield, Massachusetts, area; central and western Massachusetts; Rhode Island; and southeastern Massachusetts, including Cape Cod. 

The need originally identified for a number of the upgrades associated with this “second tier” of studies has now been reconfirmed.
 This includes three of the four NEEWS components: the Rhode Island Reliability Project (RIRP), the Greater Springfield Reliability Project (GSRP), and the Interstate Reliability Project (Interstate). The Interstate reassessment effort also addressed the much broader requirements of the overall New England east–west and west–east transmission systems. 

The second round of studies for both the Boston and the southwest Connecticut areas are both well into the solutions phase. Additionally, a preferred solution has been developed for the Pittsfield area of western Massachusetts. 
The needs reassessment of the Central Connecticut Reliability Project (CCRP) component of NEEWS (the fourth and last component) has been combined with the Hartford and Middletown studies to become the Greater Hartford–Central Connecticut study and is in its early stages. The northwest Connecticut and Barbour Hill areas have also been combined with this analysis, which when viewed with the southwest Connecticut study, cover the majority of the load within the state.

A Southeast Massachusetts/Rhode Island (SEMA/RI) study, referred to as the Eastern REMVEC study, also is in its early stages. Its major goal is to determine any long-term system needs required to integrally serve the broad SEMA, NEMA, and Rhode Island areas, and to ensure consistency and cohesiveness of the planning and design of these areas of the system. This study will assume as its starting point that the Long-Term Lower SEMA, Interstate, RIRP, and Greater Boston plans are all in service (see more below).

Southern New England Region—The needs reassessments for the first two components of NEEWS that entered the siting process, the Rhode Island Reliability Project and the Greater Springfield Reliability Project, were completed, and the projects are under construction.
 Conversely, as a result of new resources’ clearing in FCA #1 through FCA #4 (see Section 5.2) within Connecticut and to the west of the New England East–West interface and the updated load forecast, the need for the Interstate and the CCRP components required a significant amount of new analysis. 

The study work associated with the Interstate component focused on addressing the following questions:

· Foremost, is the planned system for 2015 and 2020 capable of serving load reliably through the 10-year planning horizon in Rhode Island, western New England, Connecticut, and eastern New England areas under a variety of potential operating conditions?
· Will the 2015 and 2020 planned system have sufficient transmission transfer capability for the reliable supply of load from eastern New England to western New England and from western New England to eastern New England?
· What impact would the closing of Vermont Yankee have on the results? What impact would the nonprice retirement of the Salem Harbor plant have on the results?
 (See Section 7.7.)
· Will the Interstate component of NEEWS provide relief to the generator mechanical stress issues and reclosing problems in the area of the Lake Road generating plant?
· Will the Interstate component of NEEWS eliminate or reduce the severity of extreme contingencies, which have been a concern in previous studies?
· Will the Interstate component of NEEWS improve the system’s stability performance so that transfer limits are sufficiently high to serve demand?
The results of the reassessment show a substantial need for an integrated regional transmission solution to resolve transmission planning criteria violations in eastern New England, western New England, and Greater Rhode Island (GRI). The major driver is the need to reliably serve load in accordance with NERC, NPCC, and ISO planning standards and criteria in the areas of Rhode Island, eastern New England, Connecticut, and, to a lesser degree, western New England. Addressing the transmission constraints along the Card Street–West Medway corridor (CT–RI–MA) will resolve both the aforementioned load-serving issues, as well as the insufficient transmission transfer capability in moving capacity from western New England and GRI to eastern New England and from eastern New England and GRI to western New England. Thus, about 2,000 MW of generation along this corridor in the Greater Rhode Island area could be used to reliably serve load in both western and eastern New England over the long-term planning horizon. See Figure 7‑1.
[image: image12.wmf]WESTERN 

NEW ENGLAND

EASTERN 

NEW ENGLAND

EAST 

–

WEST 

New England 

Constraints

GREATER 

RHODE ISLAND 


Figure 7‑1: Map of constraints in southern New England.
The original need for the Interstate component of NEEWS primarily was based on a deficiency in the ability to move power from eastern New England to western New England and to Connecticut. While this need still exists to some extent, the new analysis shows an increased need to also move power from western New England to eastern New England. In the original analysis, western New England did not contain enough resources to stress the system significantly from west to east. The updated study showed that with the increased resources in place in the west, system constraints now exist to the east of the Greater Rhode Island area.

The simultaneous existence of load-serving needs in western New England and the transmission transfer limitations from western New England and GRI to eastern New England results in an over-constrained situation in western New England. The addition of resources in western New England to address load-serving capability would increase the amount of “locked-in” resources in western New England and Greater Rhode Island. Conversely, a combination of retirements and repowering outages in western New England would decrease “locked-in” resources but would increase the need to address load-serving capability in western New England. A transmission solution is necessary to bridge the gap between western New England load-serving requirements and the ability to transfer western New England and GRI resources to the east.

The solutions studies show that the original interstate project is effective at resolving the majority of the overload issues in Rhode Island, western New England, Connecticut, and eastern New England.
 However, they do not resolve all criteria violations for serving eastern New England load. The necessary additional modifications are as follows: 

· Upgrade the 345 kV line from ANP Blackstone, MA–NEA Bellingham, MA–West Medway, MA (336 line)
· Reconductor the 345 kV line from Sherman Road, RI, to West Farnum, RI (328 line)
· Eliminate the sag limit on the 115 kV line from Montville, CT, to Buddington, CT (1410 line)
· Upgrade the terminal equipment at Sherman Road (345 kV), West Medway (345 kV), and West Farnum (345 kV), substations
As a consequence of the reassessment, the following upgrades included in the original Interstate Reliability Project are no longer needed:

· Upgrading the terminal equipment necessary to increase the ratings on the 345 kV line from ANP Blackstone, MA, to Sherman Road, RI (3361 line)
· Reconductoring a section of the 345 kV line from Sherman Road, RI, to Killingly, CT (347 line)
· Adding 480 MVARs of capacitors at the Montville 345 kV substation
· Adding a 345 kV circuit breaker at the Killingly substation
Another project originally part of the Interstate component of NEEWS, the looping of the Millstone–Manchester 345 kV line into the Card Street substation, is not needed as part of the Interstate Reliability Project. This project and the CCRP are being reassessed as part of the Greater Hartford–Central Connecticut study. 

Massachusetts—Needs assessments and solution studies are being conducted for the Greater Boston area and the Berkshire County/Pittsfield area.
Greater Boston area: A long-term reliability needs assessment for 2013 and 2018 has been completed for the Greater Boston area, and solutions currently are being developed to address the criteria violations that resulted.
 The solution assessment then focused on developing solutions for three study subareas: northern (New Hampshire border to Boston including the suburbs north of Boston), central (downtown Boston 115 kV system and the suburbs west of Boston), and southern (suburbs south of Boston). The preliminary preferred northern and southern solutions have been identified, while the central area requires additional analysis.
 Final solutions will account for the retirement of the Salem Harbor units.
The preliminary preferred solution for the northern area includes the following elements:

· New 345 kV circuit from Scobie, NH, to Tewksbury, MA
· New 345 kV circuit from Tewksbury to Woburn, MA
· New 345 kV cable from Woburn to North Cambridge, MA
· New 345/115 kV autotransformer at Woburn
· New 115 kV circuit from Wakefield to Everett, MA
· Line reconductorings on the 115 kV network in the North Shore area, which are being advanced to ensure that reliability will be maintained when the Salem units are retired by June 1, 2014 (see Section 7.7): 
· Y-151: Tewksbury–West Metheun, MA 
· B-154N and C-155N: King Street–South Danvers, MA 
· S-145 and T-146: Tewksbury–Wakefield
· Line reconductorings in the Wakefield–Everett area: 
· F158N and F158S lines: Wakefield–Everett, MA 
· 128-518/P168: Chelsea–Revere, MA
· Reconductoring the 115 kV lines M 139 and N 140 from Tewksbury to Pinehurst, MA
· New 54 MVAR capacitor bank at Chelsea
The preliminary preferred solution for the southern area includes the following:
· A new 115 kV line from Holbrook to West Walpole, MA
· Reconductoring of the sections of the 115 kV line from Beaver Pond to Depot Street, MA
(C-129 N/201-502) and the line from Depot Street to Medway, MA (D-130/201-501)
Some of the alternatives being evaluated for the central area are as follows:

· Reconductor the 115 kV circuits 320-507 and 320-508 between Lexington and Waltham. MA
· Add a new 230/115 kV autotransformer at Sudbury, MA
· Add a new 115 kV circuit from Sudbury to Hudson, MA
· Add a new 115 kV circuit from Woburn to Lexington
Berkshire County/Pittsfield area: Although a previous analysis identified needs for the Berkshire County/Pittsfield area in Massachusetts, this area has been reassessed using the latest available data, and a new needs report has been finalized and posted.
 Additionally, a preferred solution has been selected, which also describes the alternatives studied.
 The preferred solution consists of the following upgrades:

· Expand Northfield Mountain 345 kV substation, and install a 345/115 kV autotransformer
· Build a three-breaker ring-bus switching station in Erving adjacent to the A127/B128 right-of-way
· Build a new 1.2 mile 115 kV single-circuit line connecting the new Northfield autotransformer to the new Erving switching station
· Rebuild the 115 kV 1361 line (Montague–Cumberland)
· Loop the 115 kV A127 (Harriman–Millbury 115 kV) line into the new Erving switching station, and reconductor the A127 line from Erving to the Cabot tap (on the way to Harriman substation)
· Disconnect Montague from the 115 kV B128 line at Cabot Junction, and reconnect to the A127 line (Harriman–Millbury) 
· Reconductor the 115 kV 1371 line (Woodland–Pleasant)
· Remove the sag limitation on the 115 kV 1421 and 1512 lines (Pleasant–Blandford–Granville Junction)
· Rebuild the 115 kV A127/Y177 double-circuit line from Montague to Cabot Junction on single-circuit structures
· Install 115 kV capacitors at Podick, Amherst, and Cumberland substations
Massachusetts/Rhode Island—The Southeast Massachusetts/Rhode Island study (the Eastern REMVEC study) is in its early stages. The study will determine whether any additional needs exist that require further solutions to reliably serve the broad southeast Massachusetts, northeast Massachusetts, and Rhode Island load areas after the preferred solutions identified by the Greater Boston, Interstate, RIRP, and Lower SEMA analyses are placed in service. Past studies have indicated a need to further integrate the Brayton Point plant, perhaps via a new Brayton Point–Bridgewater 345 kV line, and to add transmission capacity to remove limits on moving generation into and around the West Medway substation. Identifying solutions to the high fault-duty availabilities at the West Medway station will be coordinated with both this study and the Greater Boston study.
 

Connecticut—The needs assessment phase of the Southwest Connecticut study has been completed and has identified the following general issues:

· A requirement for 115 kV reinforcements in the Bridgeport and New Haven areas
· Thermal overload and low-voltage problems on the 115 kV system in the Naugatuck Valley and Frost Bridge–Devon corridor
· Low-voltage problems along the 115 kV Stony Hill corridor
· Low-voltage problems that could result in voltage collapse in the Glenbrook–Stamford area
· Impending short-circuit issues at the Pequonnock 115 kV substation
· High voltages during minimum load periods across Connecticut
During the needs analysis, the southwest area was divided into subareas because most of the criteria violations identified tended to be more local, load-pocket issues resulting from the new 345 kV circuits carrying the bulk of the power transfers into the area. For the solutions study, solutions will first be developed independently for these same subareas and then combined to ensure that they work together, an approach similar to one used for the Greater Boston study. 

Because some needs or weaknesses can be handled independently, some of the solutions will be able to move forward on an expedited time schedule. One of these expedited solutions—the Glenbrook to South End 115 kV cable—has been developed for the Glenbrook–South End subarea. The expedited solution to address a critical contingency is to add a new gas-insulated substation bay to Grand Avenue to accept a reterminated 8300 line (removed from Mill River) and a new short line (approximately 200 feet) from Mill River.

In parallel with the SWCT study, system reconfigurations to limit the available fault duty at the Pequonnock 115 kV station are being analyzed. Preferred power-flow solutions for these system configurations tentatively have been identified and are also being tested to determine whether the reconfiguration would result in any transient stability concerns.

Two other study efforts in Connecticut had been scheduled to begin but have now been combined with other studies. Other analyses have revealed that transmission reliability deficiencies can exist in the Hartford area, under certain system conditions, and also in the Middletown area. The scope of the Hartford Needs Assessment, as presented to PAC, included both five- and 10-year analyses under various dispatches and system transfer levels.
 The Middletown Needs Assessment had been structured similarly.
 

The Greater Hartford transmission system can experience flow-through issues when its 115 kV circuits are called on, under contingency conditions, to carry the power normally supplied via the 345 kV system. Additionally, load-supply issues exist under certain dispatch and transfer conditions. Both voltage and thermal issues have been identified in the Middletown area under future conditions when local generation is unavailable and when the Haddam 345/115 kV autotransformer is out of service. 

Both these analyses have now been combined with the reassessment of the CCRP component of NEEWS, along with the Barbour Hill and northwest Connecticut area studies, to become the Greater Hartford–Central Connecticut study.
 This study currently is in the needs assessment stage.

7.5.2.3 Southern New England Transmission System Projects
A number of transmission projects in various stages are underway in southern New England. The system performance in southern New England is complicated by many factors, such as load levels, system transfers, and unit commitment. The projects identified for this area must function reliably under a wide variety of conditions, and their development must support the operation of the overall system. 

NEEWS—Siting has been approved for two of the four components of the NEEWS project, and the projects are under construction. The Rhode Island Reliability Project addresses the need for additional 345/115 kV transformation and contingency coverage in the Rhode Island area, and the Greater Springfield Reliability Project addresses various thermal overloads under forecasted normal conditions and significant thermal overloads and voltage problems under numerous contingencies. 

The Rhode Island component is estimated to be completed from late 2011 to mid-2013 and consists of, among others, the following upgrades:

· A second West Farnum–Kent County 345 kV line
· One additional Kent County 345/115 kV autotransformer
The Springfield component, with a December 2013 in-service date, consists of the following upgrades: 

· Construction of a new Ludlow–Agawam–North Bloomfield 345 kV line
· Reconfiguration of the Barbour Hill–Manchester–North Bloomfield three-terminal 345 kV line into two separate two-terminal lines: Barbour Hill–Manchester and North Bloomfield–Manchester 
· Reconfiguration and expansion of the Ludlow 345 kV substation
· Replacement of two existing 345 kV/115 kV autotransformers at Ludlow
· Construction of a new 345 kV switchyard and the installation of two 345/115 kV autotransformers at Agawam
· Construction of a new 345 kV switchyard at North Bloomfield and the addition of a second 345 kV autotransformer
· Construction of a new 115 kV switching station at Cadwell
· A combination of rebuilding, reconfiguring, and reconductoring numerous 115 kV circuits
Bear Swamp–Pratts Junction 230 kV Refurbishment (E205 line)—Detailed field inspections of this over-50-year-old line in Massachusetts revealed significant reliability issues with the condition of the equipment. Issues with wooden poles included checking, bowing, splitting, and woodpecker holes. Work on this major rebuild, which included removing and replacing 300 to 400 structures, was completed in the third quarter of 2010.
 

Webster–Harriman 115 kV Refurbishment (A127/B128)—A similar rebuild to the E205 line has begun for the A127 and B128 115 kV lines that run westerly from the proximity of the Webster Street substation in New Hampshire to the Harriman substation in Vermont. 

Agawam–West Springfield Double-Circuit Separation—The separation and reconductoring of this relatively short, double-circuit line became necessary when the Springfield cables project was cancelled and the Breckwood substation bus tie opened.
 The Agawam–West Springfield Double-Circuit Separation project in Massachusetts went in-service April 2011. 

Central/Western Massachusetts Upgrades—Past studies developed a 10-year plan for central Massachusetts and portions of western Massachusetts.
 This plan calls for adding a third autotransformer at the Wachusett 345/115 kV substation and a second 230/115 kV autotransformer at Bear Swamp, replacing transformers at Pratts Junction and Carpenter Hill substations, adding a new 115 kV line from Millbury to Webster, and implementing several other 115 kV upgrades. A few upgrades have been placed in service, with the remaining scheduled for 2011 through 2015.

Worcester Area Reinforcements—The major upgrade associated with this reliability improvement is the installation of a new, 3.6 mile, 115 kV cable that connects the Bloomingdale and Vernon Hill substations in Massachusetts. This cable, scheduled to be in service in December 2012, completes a 115 kV loop providing alternate supplies to two critical Worcester substations.

Merrimack Valley/North Shore Project—Engineering and construction of the last of the upgrades associated with the Merrimack Valley/North Shore Project in Massachusetts currently is in progress.
 The new Wakefield Junction substation was placed in service in late 2009, and the Golden Hill substation was removed in early 2010. The remaining upgrades will be completed in the 2012 to 2014 timeframe.

Auburn Reliability Project—Past studies of the area surrounding the Auburn Street substation in Massachusetts identified overloads of the existing 345/115 kV autotransformer and several 115 kV lines, voltage problems, and breaker overstresses. The solution to eliminate these reliability deficiencies includes a new bay configuration at the Auburn Street substation along with the installation of a second autotransformer and the replacement of a number of breakers. The 115 kV Auburn Street–Parkview and Bridgewater–East Bridgewater lines will be reconductored. Changes to the original Auburn substation equipment layout have been made through the engineering and design phases of the project. Additionally, a number of distribution substation changes are being discussed that could modify the original project and its subsequent cost. The Bridgewater–Easton 115 kV line (E1) will be extended to supply a new municipal substation in Mansfield. The new Avon substation will be constructed and tapped off the newly reconductored Auburn Street–Parkview line (A94). The addition of a second distribution transformer at Dupont requires associated terminal work.

Lower SEMA Short- and Long-Term Upgrades—Plans to eliminate the criteria violations in the lower southeastern Massachusetts (LSM) area, which includes Cape Cod, were separated into two phases. Phase one included the projects that could be put in place in an expedited time frame. Phase two includes those projects that would serve as the long-term solution for reliable supply but would require state siting hearings. The short-term upgrades were completed in 2009, and the long-term upgrades have now reached the siting stage.
 The short-term plan included the following system improvements:

· Looping the Bridgewater–Pilgrim 345 kV line into the Carver substation
· Adding a second Carver 345/115 kV autotransformer
· Expanding the Carver 345 kV and 115 kV substations and the Brook Street and Barnstable 115 kV substations
· Upgrading the Kingston terminal of the 191 line between Kingston and Auburn Street
· Installing a second Carver–Tremont 115 kV line
· Connecting the spare conductors of the Jordan Road–Auburn Street line as a new Brook Street–Auburn Street 115 kV circuit
· Adding 115 kV breakers at Auburn Street
· Reconnecting the Auburn Street–Kingston line to a new position at Auburn Street
· Adding a static VAR compensator at Barnstable 
The long-term plan, scheduled for a December 2012 in-service date, includes adding a new 345 kV transmission line from the Carver substation to a new 345/115 kV substation. This new four-breaker ring-bus substation, which has been designated the Service Road substation, will be located west of the Barnstable substation adjacent to the 115 kV line right-of-way. The Carver–Bourne section of the 345 kV line is new construction, and the Bourne–Barnstable portion of the new 345 kV line will use an existing 115 kV line built to 345 kV standards. The 115 kV line (the Mashpee—Barnstable 115 line) will be tapped into the new substation.
 The plan also involves placing the existing 345 kV Cape Cod Canal crossing on separate towers and reconductoring the 115 kV D21 line between Bell Rock and High Hill.

Greater Rhode Island (Advanced NEEWS) Project—Reliability concerns with the 115 kV system in the Bridgewater–Somerset–Tiverton areas of southeastern Massachusetts and the adjoining area in Rhode Island had been identified previously. The solutions to these concerns were a group of upgrades that had been combined with the advanced Rhode Island upgrades (associated with NEEWS studies) to become what is now known as the Greater Rhode Island Transmission Reinforcements.
 The advanced NEEWS upgrades are now under construction. The two largest upgrades are the new Berry Street 345/115 kV substation (MA), now under construction, and the expansion of the Kent County substation (RI) with an additional 345/115 kV autotransformer placed in service in January 2011. The proposed non-NEEWS GRI solutions in the Massachusetts area include, among other projects, the construction of new Brayton Point–Somerset and Somerset–Bell Rock 115 kV transmission circuits. These currently are scheduled for a 2014 in-service date and will be reexamined as part of the SEMA/RI (Eastern REMVEC) study (see above). The proposed GRI advanced NEEWS solutions in Rhode Island also include the reconductoring of the Pawtucket–Somerset (MA) 115 kV line (placed in service in late 2009) and West Farnum breaker replacements.

Grand Avenue Substation Rebuild—The Grand Avenue 115 kV substation rebuild is in progress and is scheduled for a May 2012 in-service date.
 A detailed engineering review of the existing substation determined that it was past its useful life and that upgrades were not practical when considering the capabilities of the bus work, the ground grid, disconnect switches, and other equipment. Maintenance of the existing equipment had become increasingly difficult with the clearances that existed and the extent of the outages that had to be secured for work to proceed.

Millstone Double-Circuit Separation—Four 345 kV circuits emanate from the Millstone switching station. The 310 line to Manchester and the 348 line to Haddam share the same towers for four miles. The 371 line to Montville and the 383 line to Card Street share the same towers for two miles. The severe-line-outage detection (SLOD) special protection system was installed to improve system stability performance under certain system conditions. This project will separate the double-circuit sections of the Millstone lines and eliminate the need for the SLOD SPS and the exposure to contingencies that can be limiting under some system conditions in moving power from east to west through Connecticut.
 The project is expected to be completed December 2013. 
7.6 Transmission Improvements to Load and Generation Pockets Addressing Reliability Issues 
The performance of the transmission system is highly dependent on embedded generators operating to maintain reliability in several smaller areas of the system. Consistent with ISO operating requirements, the generators may be required to provide second-contingency protection or voltage support or to avoid overloads of transmission system elements. Reliability may be threatened when only a few generating units are available to provide system support, especially when considering normal levels of unplanned or scheduled outages of generators or transmission facilities. This transmission system dependence on local-area generating units typically can result in relatively high reliability payments associated with out-of-merit unit commitments. 

This section describes several of the areas that currently depend on out-of-merit generating units to some degree to maintain reliability, or have been dependent on these units until recently. The areas that have been dependent on local-area generation units are as follows:

· Maine
· Massachusetts—the Boston area, the North Shore area, southeastern Massachusetts, western Massachusetts, and the Springfield area
· Connecticut
The section also provides the status of transmission projects that have either reduced or eliminated the need to run units out of merit to respect reliability requirements, or are expected to do so when the projects are completed.

7.6.1 Maine
Under certain conditions, generation in western Maine is required to provide voltage support for the 115 kV transmission system. Low-voltage conditions can develop in parts of western Maine, geographically and electrically distant from the 345 kV system during both pre- and post-contingency scenarios. Several 115 kV contingencies can result in unacceptably low voltages on many of the 115 kV buses in the western Maine area. The addition of the Rumford–Woodstock–Kimball Road Corridor Transmission Project, which is now in service, has reduced the reliance on running western Maine generation for reliability. The addition of the MPRP project (see Section 7.5.1.3) is expected to be of further benefit in this regard. 
Generation also is required for maintaining system reliability following second contingencies involving flows from New Hampshire to Maine. The MPRP project is expected to help reduce the requirement for running certain generators to support New Hampshire to Maine transfers.
7.6.2 Boston Area
The cost of operating local generation to control high voltages in Boston had been significant in previous years. An extensive high-voltage study of Boston was conducted to investigate whether the need to run local generation during light-load periods could be eliminated. The study concluded that the area can be operated reliably without any generation in the Boston area to control high voltages during light-load periods. It also concluded that no dynamic voltage control device would be needed with all lines in service, and an additional static reactor in the Boston area could help control high voltages, especially during line-out conditions. The voltage-control payments for this area in 2009 were eliminated to a large degree following the installation of additional planned reactors. The May 2010 installation of a new West Walpole 345 kV variable-shunt reactor has helped ensure continued avoidance of voltage-control payments in the area.
Running local generation for second-contingency coverage under some conditions also had been needed in the past. This also has been eliminated to a large degree with the installation of a third cable from Stoughton to K Street.
7.6.3 Southeastern Massachusetts
In the southeastern part of Massachusetts, the Canal generating units have been run to control the high-voltage conditions that exist during light-load periods and to provide second-contingency transmission security coverage during virtually all load levels. These circumstances resulted in significant costs in 2007, which increased roughly 50% for 2008. As detailed in Section 7.5.2.3, the SEMA short-term upgrades are in service, and these recent improvements, coupled with recently experienced low load levels, already have significantly reduced the need for out-of-merit generation support. The long-term improvements, which began siting in 2010, should eliminate the need entirely when placed in service, planned for December 2012.

7.6.4 Western Massachusetts
The primary supplies for the Pittsfield–Greenfield area consist of the Berkshire 345/115 kV autotransformer, the Bear Swamp 230/115 kV autotransformer, and the Pittsfield generating units. The Pittsfield units are located in an extremely weak part of the system. Without these facilities, the area relies on a 115 kV transmission system, which is unable to provide adequate voltage support in the area under certain conditions. A new autotransformer has been placed in service at Berkshire that allows the retained older transformer to function as a spare, thereby reducing the risk of a long-term failure of this essential part of the supply to load in this area. A second Bear Swamp autotransformer is planned under the Central/Western Massachusetts Upgrade activities of NGRID (see Section 7.5.2.3), that will reduce the risk of a long-term failure of the 230 kV supply in this area.
A preferred solution for the Pittsfield–Greenfield area was selected in late 2010; however, some out-of-merit costs will likely continue until improvements are placed in service.

7.6.5 Springfield Area
Currently, the West Springfield station and Berkshire power generation plants are needed to support reliability during peak hours and to avoid overloads in violation of reliability criteria. A solution for the Greater Springfield area has been formulated as part of the NEEWS study (see Section 7.5.2.3). The GSRP component of NEEWS has been approved by siting authorities and currently is under construction in both Connecticut and Massachusetts. This solution will accommodate load growth as well as reduce dependence on operating these local units for local reliability.

7.6.6 Connecticut
The new resources procured through FCA #1 to FCA #4 will provide reliable service for the Greater Connecticut RSP subarea until the Interstate Reliability Project component of the NEEWS project can be placed in service in December 2015. Several needs have been reaffirmed, including the need for the Interstate component to eliminate Connecticut import constraints and the need to reliably serve regional load by transferring power between western and eastern New England.
7.6.7 Southwest Connecticut Area
The need to run out-of-merit generation in Southwest Connecticut has been virtually eliminated by placing in service the Glenbrook–Norwalk and Middletown–Norwalk projects in late 2008. 
7.7 Out-of-Merit Operating Situations
As part of the FCM rules (Section 5.2), the ISO reviews each delist bid to determine whether the capacity associated with the delist bid is needed for the reliability of the New England electric power system. Capacity determined not to be needed for reliability is allowed to delist.

For FCA #4, which was held in August 2010 for the 2013/2014 capacity commitment period, 281 delist bids were received, representing 2,410 MW. In accordance with Planning Procedure No. 10 (PP 10), Planning Procedure to Support the Forward Capacity Market, the ISO reviewed and analyzed these bids and determined that 587 MW, representing Salem Harbor units #3 and #4, and 604 MW, representing Vermont Yankee, were needed for reliability. In a December 16, 2010, order, FERC accepted the ISO’s determination.
 

In February 2011, a nonprice retirement request (see Section 7.5.2.2) was submitted for Salem Harbor units #1, #2, #3, and #4 beginning June 1, 2014.
 The ISO found no reliability concerns associated with the retirement of Salem units #1 and #2. However, in May 2011, the ISO provided its determination to FERC that Salem Harbor units #3 and #4 were needed to ensure continued reliability of the system. Soon after the ISO’s determination was issued, Dominion Energy Marketing notified the ISO that it will proceed with the retirement of Salem units #3 and #4 on June 1, 2014. 

For FCA #5, which was held in June 2011 for the 2014/2015 capacity commitment period, 201 delist bids were received, representing 1,775 MW. In accordance with PP 10, the ISO reviewed and analyzed these bids and determined that only Vermont Yankee was needed for reliability.
 
7.8 Other Needed and Elective Transmission Upgrades
This section discusses Market-Efficiency-Related Transmission Upgrades. It also provides information on several transmission upgrades developed and paid for by generator developers. The transmission upgrades must meet reliability performance requirements.
7.8.1 Needed Market-Efficiency-Related Transmission Upgrades
The purpose of and requirements for Market-Efficiency Transmission Upgrades are described in Section 7.3.2. However, market-efficiency benefits also may be associated with Reliability Transmission Upgrades, particularly when out-of-merit operating costs are reduced. 

7.8.2 Transmission Improvements to Mitigate Congestion
Recent experience has demonstrated that the regional transmission system has little congestion. The US Department of Energy (DOE) recognized the regional investment in new supply- and demand-side resources, as well as planning and development of extensive transmission upgrades, and it removed New England as “an area of concern” for the identification of National Interest Electric Transmission Corridors (NIETCs).
 For most of the system in 2010, the mean difference between the congestion component of the LMP at the Hub and the regional energy zones was less than $0.97/MWh. However, in some areas of the system, the mean difference between the loss component of the LMP at the Hub and the energy zone was as much as $3.96/MWh. This signifies a fairly inefficient portion of the system due to high losses. The congestion costs are not significant enough to warrant mitigation by a transmission upgrade; however, planned Reliability Transmission Upgrades might help reduce congestion costs further. Similarly, planned Reliability Transmission Upgrades may also reduce transmission system losses. 

7.8.3 Reliability Transmission Upgrade Improvements to Load and Generation Pockets
Transmission solutions continue to be put in place where proposed generating or demand-side resources have not relieved transmission system performance concerns. The ISO is studying many of these areas, and while transmission projects are still being planned for some areas, other areas already have projects under construction and in service to mitigate dependence on generating units. Reliability Transmission Upgrades were used to address these system performance concerns, which contributed to a substantial reduction in out-of-merit operating costs.
Generating units in load pockets may receive second-contingency or voltage-control payments for must-run situations. Table 7‑2 shows the Net Commitment-Period Compensation (NCPC) by type and year.
 In 2010, the total amount of NCPC was reduced by approximately 60% from levels experienced during 2009. This was in large part the result of transmission upgrades that have improved the reliability of service to load pockets. Other contributing factors to lower NCPC in 2010 were moderate loads and relatively flat year-to-year fuel prices for generating units in the load pockets. 

Table 7‑2
Net Commitment-Period Compensation by Type and Year (Million $) 
	Year
	Second Contingency(a)
	Voltage
	Total

	2003(b)
	36.0
	14.4
	50.4

	2004
	43.9
	68.0
	111.9

	2005
	133.7
	75.1
	208.8

	2006
	179.9
	19.0
	198.9

	2007
	169.5
	46.0
	215.5

	2008
	182.5
	29.4
	211.9

	2009
	17.2
	5.0
	22.2

	2010
	3.9
	5.1
	9.0


(a) 
NCPC for first-contingency commitment and distribution support is not included.
(b) 
NCPC under Standard Market Design began in March 2003.
With 2010 NCPC reliability payments at approximately $9 million, the current incentives are limited for pursuing transmission upgrades solely to reduce dependence on these generating units and improve the economic performance of the system. 

7.8.4  Required Generator-Interconnection-Related Upgrades
No significant transmission system upgrades resulted from the interconnection of generators. Most of the Generator-Interconnection-Related Upgrades are fairly local to the point of interconnection of the generator. The PTF upgrades are identified in the RSP Project List (see Section 7.4).

7.8.5 Elective Transmission Upgrades and Merchant Transmission
Currently, eight projects are Elective Transmission Upgrades or merchant transmission facilities:

· Two-terminal, HVDC line between Maine Yankee substation and South Boston, MA 
· HVDC line between Orrington, ME, and Boston
· 345/230 kV DC line between Plattsburgh, NY, and New Haven, VT
· 345 kV tie line connecting Houlton, ME, and the Maine Electric Power Company (MEPCO)
· 345 kV tie line connecting Bridgewater, ME, and MEPCO
· 345 kV line from northern Maine to Boston
· HVDC line from Quebec to New Hampshire
· Tie from southern Connecticut to Long Island
These projects are all currently under study.

7.9 Summary
To date, eight major 345 kV transmission projects have been completed in five states since 2002; three additional projects have completed siting and are under construction; and three others have either completed siting, are in siting, or are expected to be in siting by the end of 2011. These projects reinforce critical load pockets, such as in Southwest Connecticut and Boston, and areas that have experienced significant load growth, such as northwest Vermont. These projects also include a new interconnection to New Brunswick, which increases the ability of New England to import power from Canada. 

The MPUC has approved the siting of most of the component projects of the Maine Power Reliability Program, and many components are under construction. The MPRP will establish a second 345 kV line in the north from Orrington to Surowiec and will add new 345 kV lines in southern Maine, creating a third parallel path from Surowiec to Eliot (Three Rivers) in southern Maine. This program will reinforce and augment the 345/115 kV transformation capability in various load centers of Maine for greater reliability to area loads. These new paths provide basic infrastructure to increase the ability to move power into Maine from New Hampshire and improve the ability of the transmission system within Maine to move power into the load pockets as necessary. The studies necessary to evaluate any increase in transfer capability from Maine to New Hampshire are expected to be complete in 2011.

The New England East–West Solution series of projects has been identified to improve system reliability. RSP11 shows that the Springfield and Rhode Island components should be placed in-service as soon as possible. The need for the Interstate Reliability Project component of NEEWS has been reaffirmed, and the preferred solution has been established. The needs assessment for the Central Connecticut Reliability Project has been combined with the Greater Hartford–Central Connecticut study, presently underway.

Costs associated with second-contingency and voltage-control payments have been mitigated through transmission improvements. Additional transmission plans have been developed, which reduce the dependence on generating units needed for reliability. An example is the Lower SEMA projects whereby short-term improvements already have reduced dependence on the Cape Cod Canal generating units; further long-term improvements will eliminate the need to commit generation for second-contingency protection. 

From 2002 through 2011, 379 projects will have been put into service, with an investment totaling approximately $4.6 billion.
 Additional projects, totaling approximately $5.3 billion, are summarized in the RSP Project List, which is updated periodically.

All transmission projects are developed to serve the reliability of the entire region and are fully coordinated regionally and interregionally. Most projects on the RSP Project List remain subject to regional cost allocation.

As a result of transmission expansion, the ISO meets all required reliability requirements, and little congestion currently is evident on the system.

Section 8 
Market Resource Alternatives
The RSP annually discusses the region’s reliability concerns and solutions to these concerns. Past discussions have provided information on the amounts, types, and locations of needed resources and on transmission solutions to these needs. In late 2010, at the request of ISO stakeholders, the ISO began to examine market resource alternatives in more detail as possible ways to satisfy the same detailed reliability needs as regulated transmission solutions. Market resources may consist of supply or demand resources at one or multiple locations in an area to relieve a transmission system reliability need in that area.
The ISO conducted a pilot study of supply and demand market resources for Vermont and New Hampshire as an extension of the needs assessment for these areas (see Section 7.5.1.2). The study provides information on potential, conceptual market resource solutions as alternatives to transmission improvements for satisfying reliability needs. The analysis examined the system with and without Vermont Yankee, which had an impact on the amount and location of market resource solutions.
This section describes market resources, the work done to date in the pilot study, and next steps for evaluating market resource alternatives. The ISO’s Strategic Planning Initiative will provide further opportunity to discuss the role and cost allocation for market resource solutions. 
8.1 Pilot Study 
In October 2010, the ISO introduced to stakeholders a conceptual approach to evaluating market resource alternatives.
 The approach used a steady-state thermal analysis to address the reliability concerns identified. The analysis served as an indication of the amounts, types, and locations of generation, demand resources, and transmission that could individually meet reliability requirements. A hybrid solution encompassing a combination of generation, demand response, and transmission was not evaluated, and no economic analysis of the market resources was performed. 

The ISO conducted the pilot study from November 2010 to May 2011.
 It assessed market resources for addressing the reliability concerns identified in the Vermont/New Hampshire needs assessment using analyses and assumptions already agreed upon by stakeholders. The computer simulations created theoretical solutions that represent optimally located, perfectly balanced, and constantly available resources (e.g., generation or demand resources) without consideration of the transmission required to interconnect the theoretical generators. Changes to the size, location, or availability of these theoretical solutions could require additional megawatts to resolve the needs identified by the VT/NH needs assessment.

The study considered nine subareas in the VT/NH area for application of supply and demand market resources consistent with the nine subareas studied when determining the regulated transmission solution. The nine subareas are as follows:

· Northwestern Vermont
· Central Vermont
· Connecticut River Corridor
· Southeastern Vermont and Western New Hampshire
· Northern New Hampshire and Northern Vermont
· Seacoast New Hampshire
· Southern Vermont
· Central New Hampshire
· Southern New Hampshire
Existing FCM resources (see Section 5.2) were represented in the cases, but potential resources in the ISO Generation Interconnection Queue (see Section 5.4) and in other stages of development were not assumed in the simulations. The transmission overloads identified in the needs assessment were brought within or below 100% of the applicable facility limits. 

8.1.1 Demand-Side Resources
In the study, the levels of demand resources needed as market resources were determined from the VT/NH Critical Load Level Analysis.
 This analysis identified the system load levels that relieved each specific overload in the nine study subareas. Using the most limiting critical load level, the study estimated the effective load reduction in each dispatch zone (DZ).
 The results showed that an estimated 1,760 MW of demand reduction would be needed across all the nine subareas examined in addition to reductions that may be needed in adjacent subareas.

Table 8‑1 displays high-level estimates of the amount of effective demand-side capacity needed in four demand-response dispatch zones to resolve thermal issues in the nine VT/NH study subareas.

Table 8‑1
Estimated Effective Demand-Side Capacity Needed
to Resolve Thermal Issues in Study Area Dispatch Zones (MW)
	#
	Dispatch Zone
	MW

	DZ 1
	Northwest Vermont
	170

	DZ 2
	Vermont
	100

	DZ 3
	New Hampshire
	1,310

	DZ 4
	Seacoast
	180

	Total
	1,760


8.1.2 Supply-Side Resources
To determine the conceptual supply-side market resources needed, effective capacity in blocks of 500 MW were modeled at all 350 115 kV and 345 kV busses across the VT/NH areas.
 A security-constrained dispatch model was used to determine the location where added megawatts would relieve all the overloads for all the system conditions considered. This model also sought to minimize the megawatts of capacity dispatched. 

The results of the supply-side market resource analysis showed that a minimum of approximately 1,935 MW would be needed to eliminate all the overloads. Table 8‑2 displays the amount of optimally located, perfectly balanced, and constantly available megawatts needed to resolve thermal issues in the nine VT/NH study subareas.

Table 8‑2
Supply-Side Megawatts Needed to Resolve Thermal Issues in NH/VT Study Subareas
	Subarea
	MW

	Northwestern Vermont
	50

	Central Vermont
	90

	Connecticut River Corridor
	170

	Southwestern Vermont
	70 

	Southeastern Vermont and
Western New Hampshire
	145

	Northern New Hampshire and Northern Vermont
	55

	Central New Hampshire
	No market resource alternative(a)

	Southern New Hampshire
	960

	Seacoast New Hampshire
	395

	Total
	1,935


(a) 
Thermal overloads in the Central New Hampshire subarea are caused by prevalent post-contingency low voltages; thus, no market resource alternatives could be developed for this subarea.
The results represent only a theoretical solution of optimally located and dispatched resources assumed to be available 100% of the time. Any deviation from the solution or assumptions in the study may require more megawatts to eliminate the overloads. To assess the full impact of potential supply resources as market resource alternatives would require more detailed system studies. 
8.1.3 Stakeholder Input
Some stakeholders expressed a desire for a more granular analysis of market resource alternatives, specifically locations of demand-response resources, while others indicated that the level of detail provided in the analysis surpassed their expectations. PAC stakeholders indicated that siting, permitting, and construction of generating facilities in certain identified areas would likely present many challenges. Stakeholders were particularly concerned about areas like the New Hampshire seacoast where a minimum of 395 MW of supply-side resources would need to be constructed in a relatively small area. For some stakeholders, this analysis highlighted the practicality of adding 345/115 kV transformation in the area.
8.2 Next Steps
The ISO will continue to work with stakeholders to further refine market resource analysis in evaluating the role of market resources in meeting reliability needs. In late 2011, the ISO will consider analyses for another New England area of need. The ISO will continue to focus on the technical aspects of such analyses but recognizes that some questions are outstanding, such as the following:

· Should the longevity of market resource alternatives be considered?
· What is the appropriate level of coordination with current and proposed state processes?
· How do market resource alternatives comport with the wholesale market design and the principle of revenue recovery through the wholesale markets?
· Should any other value that the proposed market resources provide to the system, such as adding fast-start capability, be considered?
The ongoing Strategic Planning Initiative process will provide further opportunity for a regional discussion on the role of market resources as potential alternatives to transmission solutions for better aligning system planning requirements and wholesale market design.

Section 9 
Fuel Diversity 
This section discusses ongoing fuel diversity concerns stemming from the region’s dependency on natural-gas-fired generation and how New England is resolving these issues through operating procedures and improvements to the natural gas system infrastructure. The section also discusses the factors that may increase regional dependency on natural gas, the associated potential challenges to maintaining electric reliability, and the planning process for resolving these reliability concerns through the Strategic Planning Initiative.
9.1 System Capacity for 2011 and 2010 Fuel Mix 
Figure 9‑1 shows New England’s generation capacity mix by primary fuel type and percentage. Based on the ISO’s 2011 CELT Report, the forecast for the total 2011 installed summer capacity is 32,037 MW with the following fuel mix:
 
· Fossil-fuel-based generators—natural gas, oil, and coal plants—total 23,407 MW, accounting for 73.0% of the installed capacity within the region.
· Natural-gas-fired generation represents the largest component of total installed capacity at 42.5% (13,631 MW). 
· Oil-fired generation is second at 22.2% (7,112 MW).
· Coal-fired generation is fourth at 8.3% (2,664 MW).
· Nuclear generation is third at 14.5% (4,629 MW).
· Hydroelectric capacity (1,341 MW) and pumped-storage capacity (1,678 MW) are at 4.2% and 5.2%, respectively.
· Other renewable resources are at 3.1% (982 MW).
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Figure 9‑1: New England’s 2011 summer generation capacity mix by primary fuel type (MW and %).
Note: The “Other Renewables” category of fuel sources includes landfill gas, other biomass gas, refuse (municipal solid waste), wood and wood-waste solids, wind, solar, black liquor, and tire-derived fuels. Black liquor is the spent cooking liquor that results from the process of converting wood to wood pulp to free the cellulose fibers.

Table 9‑1 compares New England’s 2011 generation capacity mix by fuel type with that of the nation for 2009, the latest information available. Table 9‑2 compares New England’s energy generation mix by fuel type with that of the nation. As shown in Table 9‑1, fossil fuels represent 75.3% of the nation’s installed capacity compared with 73.0% in New England. As shown in Table 9‑2, fossil fuels produced 69.6% of the electric energy used in the United States in 2009 compared with 57.2% of the electric energy used in New England. Nationwide, coal produced 44.9% compared with only 11.2% in New England, and natural gas produced 23.8% in the United States compared with 45.6% in New England. Additionally, nuclear fuel produced 19.6% of the nation’s electric energy in 2010 compared with 30.4% in New England. Renewable and hydroelectric resources provided 10.8% of the country’s electric energy in 2010 compared with 12.5% within the region. Production from petroleum fuels was 0.9% in the United States compared with 0.4% in New England.
Table 9‑1
New England’s 2011 Generation Capacity Mix by Fuel Type
Compared with the 2009 Nationwide Capacity Mix (%)(a) 
	Fuel
	New England
	United States

	Coal
	 8.3
	30.7

	Natural gas
	 42.5
	39.1

	Oil (heavy and light)
	 22.2
	5.5

	Nuclear
	 14.5
	9.9

	Hydroelectric, pumped-storage, and other renewables
	 12.5
	14.6


(a) National figures are from the US Energy Information Administration (EIA) 2009 data. The raw data are available at http://www.eia.gov/cneaf/electricity/epa/epat1p2.html. 

Table 9‑2
New England’s 2010 Electric Energy Generation Mix by Fuel Type
Compared with the 2010 Nationwide Energy Mix (%)(a) 
	Fuel
	New England
	United States(b)

	Coal
	11.2
	44.9

	Natural gas
	45.6
	23.8

	Oil (heavy and light)
	0.4
	0.9

	Nuclear
	30.4
	19.6

	Hydroelectric, pumped-storage,
 and other renewable
	12.5
	10.8


(a) 
Percentages may not add to 100 because of rounding. 
(a) National figures are from EIA 2010 data. The raw data are available at http://www.eia.doe.gov/cneaf/electricity/epm/table1_1.html.
Figure 9‑2 shows the production of electric energy by fuel type in New England for 2010. Not shown in this figure are electric energy imports and exports. In 2010, New England imported 12,781 gigawatt-hours (GWh) of electric energy and exported 7,242 GWh of electric energy, which resulted in net imports of 5,539 GWh. Figure 9‑3 shows the annual imports and exports by balancing authority area for 2010. 
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Figure 9‑2: New England electric energy production in 2010, by fuel type (GWh).
Notes: The “Other Renewables” category of fuel sources includes landfill gas, other biomass gas, refuse (municipal solid waste), wood and wood-waste solids, wind, solar, black liquor, and tire-derived fuels. The figure excludes 5,539 GWh of net imports.
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Figure 9‑3: New England energy imports and exports by balancing authority area in 2010 (GWh).
Note: Imports are shown as negative values, and exports are shown as positive values. Refer to monthly and annual summaries of net energy and peak load by source at http://www.iso-ne.com/markets/hstdata/rpts/net_eng_peak_load_sorc/index.html. 
9.2 Winter 2010/2011 Operational Overview 
The 2011 winter was colder than in 2010.
 The winter peak demand occurred on January 24, 2011, for hour ending 7:00 p.m., at 21,060 MW, with regional weather conditions at 8°F and a −15°F dew point.
 Communications among regional gas pipelines, local distribution companies (LDCs), generating units, and the ISO were timely to address electric reliability concerns. The ISO invoked procedures that commit additional units during cold weather events, eliminate planned transmission maintenance, and verify the adequacy of fuel supplies to generating units.

During the 2010/2011 winter, no firm load was lost as a result of the nonperformance of any ISO power system resource or outage of any bulk transmission facility. There were no major issues with regional fuel supplies of coal, oil (heavy or light), liquefied natural gas (LNG), or nuclear unit refueling during the winter season. Some issues within the regional natural gas sector were as follows:

· Natural gas quality and the use of varying qualities of natural gas from various sources, which was a minor issue
· Gas curtailments to some generators located behind LDC citygates
· Operational problems on some in-region natural gas pipelines
· Leaks and ruptures on some upstream natural gas pipelines
9.3 Expanding Natural Gas Supply and Infrastructure 
Six interstate natural gas pipelines make up the majority of gas transportation capacity into and within the region: 

· Algonquin Gas Transmission (AGT)
· Tennessee Gas Pipeline (TGP)
· Iroquois Gas Transmission System (IGTS)
· Portland Natural Gas Transmission System (PNGTS)
· Maritimes and Northeast (M&NE) Pipeline
· Granite State Gas Transmission Inc.
Several intrastate natural gas pipelines are located within New England, including the Vermont Gas System, Northern Utilities, and KeySpan Energy Delivery.

As a result of the forecasted need for new, regional gas supplies, combined with the expansion of natural gas infrastructure, the natural gas industry has invested heavily in infrastructure enhancements in the northeastern United States and in eastern Canada. Some of these enhancements were driven by the need to deliver new LNG supplies to regional markets. More recently, work is being completed to access new gas supplies emanating from new sources, such as Marcellus Shale, which is geographically close to New England (see Section 9.3.2). In addition, development continues at the Deep Panuke project located in Atlantic Canada with a target commercial in-service date of sometime in 2011.

9.3.1 LNG Supply Facilities
The reliability of natural gas supply to New England has improved and will continue to do so through the addition of new LNG terminals, natural gas pipelines, and regional gas storage facilities:
· Distrigas Import Terminal—This LNG import terminal is located on the Mystic River in Everett, MA; in 2010, the facility was the primary, sole-source supplier of LNG liquid trucking in the region. Distrigas is the sole supplier of natural gas to Mystic units #8 and #9. 
· Northeast Gateway Deepwater Port—This facility, located offshore Gloucester, MA, imports LNG and provides regasification services.
 The infrastructure consists of a dual-submerged turret-loading buoy system with approximately 16 miles of lateral pipeline connecting it into the HubLine Pipeline in Massachusetts Bay. 
· Canaport Import and Storage Facility—This land-based LNG import and storage facility, in Saint John, New Brunswick, delivers regasified LNG through the Brunswick Pipeline for delivery into the Canadian and US gas markets via the M&NE Pipeline system.
 A third LNG storage tank was commercialized in May 2010.
· Neptune Deepwater Port—Another LNG import terminal and provider of regasification services for the region is the new Neptune LNG deepwater port off the coast of Cape Ann. The facility received its first commissioning cargo in February 2010 and the second commissioning cargo in August 2010.
 
9.3.2 Marcellus Shale Gas Development
A major new development in regional gas supply is the potential for expanded natural gas production within the Marcellus Shale basin located in portions of Maryland, New York, Ohio, Pennsylvania, and West Virginia. Technical projections are that this basin may hold from 250 to 500 trillion cubic feet (Tcf) of natural gas, although the actual recoverable supply will be driven in part by environmental constraints and economics. Land and water access, infrastructure development, and other environmental concerns may present further complications as more of the Marcellus Shale is developed. Currently, approximately 2.0 Bcf/d of Marcellus supply is being injected into the Tennessee Gas Pipeline for delivery to northeastern markets. 
9.3.3 New Pipelines and Storage
The Northeast Gas Association (NGA) maintains a list of regional natural gas pipeline, LNG, and storage projects that have been or are scheduled to be commercialized.
 During 2010, several regional natural gas pipeline projects were completed. Others are scheduled for commercial operation in 2011. Some of the infrastructure additions that may affect the reliability of natural gas to New England are as follows:

· Iroquois Pipeline—Wright Transfer Compressor Project; Summer 2012 (US and Canadian multiparty ownership)
· Tennessee Gas Pipeline—300 Line Project; first stage, November 2011 (El Paso)
· Tennessee Gas Pipeline—Northeast Supply Diversification Project; November 2012 (El Paso)
All these projects are designed to improve the access to Marcellus Shale supplies and the deliverability of the supplies to New York and New England markets.
9.4 Summary of Risks and Mitigation
As shown in Section 9.1, the region already is heavily reliant on natural gas-fired generation. Additionally, almost 41% of the capacity represented in the ISO’s Generation Interconnection Queue is natural-gas-fired generation, and the queue has only small amounts of hydroelectric, coal, and nuclear capacity (see Section 5.4, Figure 5‑3). This reliance is expected to increase with the retirement of aging oil and coal-fired resources, along with the potential retirement of certain nuclear resources.
 
However, increasing the region’s reliance on natural-gas-fired capacity may complicate the reliability of electric system operations during cold winter weather and also at other times of system stress. Added dual-fuel capability at power stations would improve electric power system reliability, but additional economic incentives and physical improvements may be required to achieve greater timeliness of fuel switching, faster unit ramping rates, and the maintenance of secondary fuel inventories. The addition of variable resources, such as wind generation, would increase the diversity of supply but also require additional reserves and ramping of natural-gas-fired generation.
This section discusses the risks of the natural gas supply to electric generating units and potential mitigation measures that would improve electric system reliability.
9.4.1 Risks to the Natural Gas System 
The availability of gas-fired capacity decreases when the demands of both the electric and natural gas systems are near winter peak. During these cold weather conditions, natural gas deliveries to power plants may be restricted because gas-fired generators generally do not have firm fuel entitlements for either the commodity (supply) or transportation (delivery).
 Even when natural gas supply is available, the suppliers and transporters may have economic incentives to sell their goods and services to higher-paying consumers. In addition, natural gas system infrastructure problems, such as the loss of a major pipeline or compressor station, could temporarily limit gas-fired capacity in New England at any point in the year, including at the time of summer peak demand.
 
The Strategic Planning Initiative is focusing on finding solutions to address reliability challenges resulting from the high dependency on natural-gas-fired generation. The ISO also has initiated a study of the natural gas system to determine the seasonal quantities of gas-fired capacity available after all firm demands are taken into account and to review hypothetical natural gas infrastructure contingencies that may have an impact on electric system operations. This study also will look at a future case when oil and coal-fired resources may be retired and subsequently replaced with new, equivalent-capacity natural-gas-fired resources.

9.4.2 Risk of Other Fuel Disruptions and Generator Retirements
Several other components of the regional fuel-supply chain, in addition to the natural gas industry, can have an impact on New England’s electric power sector and wholesale markets. These impacts include natural and geopolitical events that create large price swings and disruptions in the supply of oil, both heavy and light, which affect regional oil markets; constraints on transporting and importing coal; challenges to the nuclear power industry; regional drought; or a combination of several of these problems.
Table 9‑3 shows New England’s 2011 summer generation capacity mix categorized by fuel type and in-service dates. As shown in the table, the majority of the oldest units on the system are hydroelectric units. Most of the 40- to 60-year-old stations are either coal- or oil-fired, steam-based units. The majority of the 20- to 40-year-old units are nuclear and pumped-storage stations. Natural-gas-fired generation is predominantly new (within the last 20 years), with the majority of these stations being constructed after electric utility deregulation in the late 1990s or early 2000s, as shown in Table 9‑3. Figure 9‑4 compares the capacity and electric energy production for 2000 and 2010. While the oil units’ percentage of total capacity has decreased from 34.0% in 2000 to 21.4% in 2010, the percentage of energy produced by oil units decreased even further, from 22.0% in 2000 to 0.4% in 2010. 
Table 9‑3
New England’s 2011 Summer Generation Capacity Mix by Fuel Type
and In-Service Dates(a, b, c)
	Fuel Type
	In-Service Date
	In-Service Date
	In-Service Date
	In-Service Date
	In-Service Date
	Total
MW
	%

	
	Before 1950
	1951–1970
	1971–1990
	1991–2000
	2001 and after
	
	

	
	# of Assets
	MW
	# of Assets
	MW
	# of Assets
	MW
	# of Assets
	MW
	# of Assets
	MW
	
	

	Gas
	5
	72 
	1
	94 
	12
	1,606 
	20
	3,550 
	38
	8,308 
	13,631 
	42.5 

	Oil
	3
	10 
	60
	2,381 
	25
	3,984 
	11
	140 
	27
	597 
	7,112 
	22.2 

	Nuclear
	0
	0 
	0
	0 
	5
	4,629 
	0
	0 
	0
	0 
	4,629 
	14.5 

	Coal
	0
	0 
	13
	2,480 
	2
	184 
	0
	0 
	0
	0 
	2,664 
	8.3 

	Pumped storage
	1
	29 
	0
	0 
	6
	1,649 
	0
	0 
	0
	0 
	1,678 
	5.2 

	Hydro
	68
	695 
	8
	324 
	161
	195 
	32
	8 
	34
	118 
	1,341 
	4.2 

	Misc.
	0
	0 
	1
	43 
	33
	625 
	28
	206 
	96
	108 
	982 
	3.1 

	Totals
	77
	807
	83
	5,321
	244
	12,873
	91
	3,905
	195
	9,132
	32,037
	100.0 

	% of Total MW
	2.5%
	
	16.6%
	
	40.2%
	
	12.2%
	
	28.5%
	
	


(a) 
Generator assets in this table may be power plants or individual units that make up power plants. Values do not include HQICCs, demand resources, or external purchases and sales.

(b) 
A total of 10,888 MW of new generation has been installed since the start of the markets in May 1999. This total is based on the claimed capability of these assets as of April 1, 2011, and projected capabilities of assets expected to be in service by summer 2011.
(c) 
Totals may not equal the sum because of rounding.
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Figure 9‑4: Comparison of the capacity and electric energy production in New England for 2000 and 2010.
Environmental initiatives that require reduced air emissions and controlled water withdrawals and discharges are placing increased economic pressure on aging coal- and oil-fired units to add environmental controls or to reduce run times (see Section 10.2). Given their age, these coal and oil units are likely to retire and be replaced with efficient and relatively clean-burning natural-gas-fired units. In addition, the potential retirement of Vermont Yankee plant could result in the loss of over 600 MW of nuclear generation. 

The ISO has initiated a study to better quantify the implications of the likely retirement of several generating units and their potential replacements. The ISO currently is collecting and analyzing data to identify the units expected to face significant capital investments because of upcoming regulatory requirements and to assess the potential resultant impacts on transmission system operations. 

9.4.3 Risks of Integrating Greater Levels of Variable Resources
Growth in renewable resources provides environmental benefits and potentially improves energy economics and fuel diversity. As shown by the almost 3,000 MW of wind generation in the queue, significant increases in variable resources are likely over time. Such resources, however, will increase the complexity of unit commitment, dispatch, ramping, and tie-line regulation. Additionally, wind resources are more likely to be developed in remote locations of the system and would require the development of transmission. 

The New England Wind Integration Study (NEWIS) quantifies operating issues and makes recommendations for maintaining system reliability (see Section 12.2.1.2). In addition, the New England State Committee on Electricity (NESCOE) issued a request for information (RFI) to ascertain the amounts and locations of potential renewable energy development in the region (see Section 15.2.2). As part of the Strategic Planning Initiative, the ISO is analyzing the transmission requirements for integrating wind resources. The ISO analysis includes resources in the interconnection queue and possibly others that appear ready for development. 
9.5 Summary
While natural gas remains the dominant fuel within New England’s electric power generation sector, the region’s diversity and expected reliability of natural gas supply has improved. This is the result of the new LNG terminals at Northeast Gateway Deepwater Port, the Canaport import and storage facility, and Neptune Deepwater Port. In addition, new expansion projects on the Iroquois and Tennessee pipelines have been designed to improve the ability to deliver natural gas from the Marcellus Shale basin to the region. 

Contingencies on the regional gas supply and transmission system could temporarily limit gas deliveries to generators anytime of the year. Effective communication between gas and electric industry operations helps mitigate these and other reliability concerns. 

Aging coal- and oil-fired generators are facing additional economic pressures from environmental initiatives. The possibility of these units being replaced or repowered with natural gas could increase the region’s dependency on natural-gas-fired generation. Other environmental initiatives are promoting the development of renewable resources and energy efficiency. While the addition of variable generation resources would reduce the region’s dependency on natural-gas-fired energy, it also would require natural gas generators to provide additional ramping and frequency regulation, which could affect the operation of the regional natural gas system.

The Strategic Planning Initiative and other studies are preparing the region for addressing future risks to the regional fuel supply. 

Section 10 
Update on Environmental Regulations
and Regional Emissions 
Federal, regional, and state environmental regulations have always had an impact on the operations and costs for New England generator owners, who must continually adjust their compliance plans and permits as these regulations evolve. As part of its system planning process, the ISO therefore provides annual updates to its stakeholders of upcoming changes to environmental regulations that could or will likely affect the continued operation of the region’s generators and system reliability. The ISO also updates its stakeholders about total generator air emissions in the region and regional emission rates. 
This section summarizes the emission trends of the New England generators, showing historical progress in reducing regional air emissions as a result of using cleaner fuels to generate electricity and implementing emission control technologies. The section also provides an update of upcoming air, water, and waste disposal regulations and developments with the potential to affect electric power generators in New England and neighboring areas over the next 10 years. The section summarizes the developments of three major US Environmental Protection Agency (EPA) proposed regulations and one EPA final regulation. It also summarizes selected relevant state regulations and provides a status of climate change programs, including the Regional Greenhouse Gas Initiative (RGGI). For some generators, these regulations could require the addition of control technologies; for others, the regulatory impacts could lead to retirement. Refer to Section 11 for a discussion of the development of renewable resources in the region, and Section 4 for a discussion of state energy-efficiency programs. 
10.1 Generator Emissions
For the 2009 ISO New England Electric Generator Air Emissions Report, the ISO calculated the total system emissions and the system and marginal emission rates using EPA data and other sources.
 The results show the substantial decline in total annual emissions from New England generators since 2001 and in emission rates since 1999 during a time when electric power generation increased in the region. The reductions are the result of using cleaner fuels, particularly natural gas units, which have lower emissions than the generating units they displaced in economic dispatch. The reductions are also the result of adding emissions controls to coal-fired generating plants, primarily as a result of the federal Clean Air Act (CAA) Amendments of 1990.

Table 10‑1 shows the total generation system emissions for 2001 to 2009 for the New England generators dispatched by the ISO. The table shows that total nitrogen oxides (NOX), sulfur dioxide (SO2), and carbon dioxide (CO2) emissions have decreased significantly in this span of nine years. NO2 has decreased to 27.6 kilotons/year (ktons/yr); SO2, to 76.9 ktons/yr; and CO2, to 49,380 ktons/yr. Since 2001, these represent reductions of 54%, 62%, and 7%, respectively.
Table 10‑1
The ISO’s Calculated Annual Emissions of NOX, SO2, and CO2
for 2001 to 2009 (ktons/yr)
	Year
	NOX
	SO2
	CO2

	2001
	59.73
	200.01
	52,991

	2002
	56.40
	161.10
	54,497

	2003
	54.23
	159.41
	56,278

	2004
	50.64
	149.75
	56,723

	2005
	58.01
	150.00
	60,580

	2006
	42.86
	101.78
	51,649

	2007
	35.00
	108.80
	59,169

	2008
	32.57
	94.18
	55,427

	2009
	27.55
	76.85
	49,380

	% Reduction, 2001–2009
	54%
	62%
	7%


Table 10‑2 shows the annual New England generation system average emission rates (lb/MWh). Compared with 1999, the 2009 SO2 emission rate has declined by 71%; the NOX rate, by 66%; and the CO2 rate, by 18%. The emissions report also shows that by 2009, the New England system SO2 and NOX marginal rates each had declined by over 95%, and similarly, the CO2 marginal rate declined by over 40% from the 1999 marginal rates. Both the NOX marginal emission annual average rate and the ozone (O3) season average rate (May 1 to September 30) were 0.17 lb/MWh.
Table 10‑2
The ISO’s Annual Average Calculated NOX, SO2, and CO2 Emission Rates,
1999 to 2009 (lb/MWh)
	Year
	Total Generation (GWh)(a)
	NOx
	SO2
	CO2

	1999
	104,409
	1.36
	4.52
	1,009

	2000
	110,199
	1.12
	3.88
	913

	2001
	114,626
	1.05
	3.51
	930

	2002
	120,539
	0.94
	2.69
	909

	2003
	127,195
	0.93
	2.75
	970

	2004
	129,459
	0.78
	2.31
	876

	2005
	131,874
	0.88
	2.27
	919

	2006
	128,046
	0.67
	1.59
	808

	2007
	130,723
	0.54
	1.66
	905

	2008
	124,749
	0.52
	1.51
	890

	2009
	119,282
	0.46
	1.29
	828

	% Reduction, 1999–2009
	66%
	71%
	18%


(a) The total generation reflects total ISO New England generation and not necessarily the generation on which the system emission rates are based. Since Québec typically serves the megawatt-hours associated with the Citizens Block load located in northern Vermont, this generation has not been included in the total generation used for calculating the 2006, 2007, 2008, and 2009 ISO New England generation system emission rates. In the years before 2004, emissions from the small, settlement-only generators (i.e., behind-the-meter and other generation not dispatched by the ISO) were not considered in the total system emissions; therefore, generation from these units was not included in the calculation of the system emission rates for these years.
10.2 Update of Relevant Air, Water, and Waste Disposal Regulations 
The number of existing pollution control devices for reducing air emissions and controlling water withdrawals and discharges from already-installed or planned fossil fuel capacity in the region is, in large part, a result of existing and planned federal and state environmental regulations. In addition to the existing rules under the CAA, several other proposed and final federal regulations for controlling air emissions will likely affect a greater number of New England generators, as well as generators in neighboring regions. Other EPA regulations address waste disposal and water intake and discharge systems, some of which grant several New England states water withdrawal and discharge permitting authority. 

The US EPA is finalizing a suite of environmental regulations under the Clean Air Act, the Clean Water Act (CWA), and the Resource Conservation and Recovery Act (RCRA) that will likely go into effect during the RSP11 planning period.
 When final, these regulations will affect installed capacity across New England in some manner. Some generators will require significant capital investment for retrofitting facilities with post-combustion control devices, closed-cycle cooling systems, or fuel-switching equipment. Other generators facing these compliance costs may decide to retire. 
These upcoming regulations will materially affect various electric power generators in New England and in neighboring areas beginning in 2012, possibly continuing through 2020 when all affected facilities are required to come into compliance with these regulations. Between November 2011 and May 2012, the Utility Air Toxics Rule (UATR) under the CAA and the Cooling Water Intake Rule (CWIR) under the CWA must be finalized according to various court orders and will be implemented between January 2012 and January 2016.
 A third rule, the Coal Combustion Residue Rule (CCRR) under RCRA is under development with no deadline as yet for promulgation or compliance by generators.
 EPA recently finalized another rule under the CAA, the Cross-State Air Pollution Rule (CSAPR).
 Table 10‑3 summarizes the regulations, their targeted pollutants, and likely control technologies considered most suitable. 
Table 10‑3
Upcoming US EPA Environmental Regulations

	EPA Regulation
	Targeted Pollutant or Process
	Control and Compliance Options

	Proposed CWA § 316(b)
Cooling Water Intake Rule
	Cooling water intake design
	Intake design upgrades
Cooling water intake structure retrofits
Closed-cycle cooling towers 

	Proposed CWA § 304(a)
Wastewater Discharge Rules
	Waste water toxic metals
	Treatment or zero discharge

	Proposed CAA § 112
Utility Air Toxics Rule 

	Hazardous air pollutants (HAPs):
· Mercury (Hg)
· Hydrogen chloride (HCI)
· Hydrogen fluoride
· Metals
· Organics
· Particulate matter (PM)
(surrogate for metals) 
	Emissions averaging allowed among the units at the same facility that fire the same fuel

Hg removal: 
· Activated carbon injection (ACI)(b) 
· Fabric-filter baghouse (FF)(c)
(c) Removal of acid gases, organics, and other metals:
· Flue gas desulfurization (FGD) (i.e., scrubbing)(d)
· Dry sorbent injection (DSI) alternative to scrubbers(e)
· Selective catalytic reduction (SCR)(f) 

	Final CAA § 110(a)(2)(D)(i)(I)
Cross-State Air Pollution Rule

	Reduction in NOX and SO2 emissions to improve air quality in downwind nonattainment areas for ozone and fine particulate matter (PM2.5)
	Mix of controls and cap-and-trade measures
NOX removal:
· SCR(f)
· Selective noncatalytic reduction (SNCR)(g) 
SO2 removal: 
· FGD(d)
· DSI(e)
Allowance trading, fuel switching for NOX, and SO2 removal

	Proposed RCRA § 3001
Coal Combustion Residue Rule 
	Coal combustion waste disposal
	Phase out of wet-surface impoundments (ash ponds)
Use of composite liners
Compliance with other design requirements for disposal sites 


(a)
 Effluent Guidelines and Standards—Steam Electric Power Generating Point Source Category. 40 CFR § 423.10 (July 1, 2009). http://www.gpo.gov/fdsys/pkg/CFR-2009-title40-vol28/xml/CFR-2009-title40-vol28-sec423-10.xml.
(b) 
Activated carbon injection (ACI) is a post-combustion Hg control system that injects specially treated activated carbon into the flue gas where it absorbs Hg that is then removed by a downstream particulate-control device. This technology can remove 80 to 90% of mercury emissions.
(c)
Fabric-filter collection system (FF) (i.e., baghouse) is a post-combustion particulate-control system that traps particles in a filter element that is periodically cleaned to remove trapped particles.
(d) 
Flue-gas desulfurization (FGD) (i.e., wet or dry scrubbing) is a post-combustion control system for SO2 and other acid gases that injects a type of lime, using wet or dry means, into the flue gas, where it reacts with the SO2 and other gases. The reaction products are then removed either in the scrubber or in conjunction with a downstream particulate control device. This process can remove over 90% of acid gas emissions and over 95% of the SO2 emissions. Wet scrubbers, in conjunction with upstream SCR, have achieved 90% Hg emission removal for systems firing bituminous coal.
(e) 
Dry sorbent injection (DSI) is a post-combustion SO2 control system that injects dry sorbent reagents containing either sodium bicarbonate or sodium carbonate into the flue gas where it reacts with SO2 and other acid gases. Systems equipped with DSI and a suitable downstream particulate-control device can remove 30 to 90% of SO2 flue gas along with 90% of other acid gases.
(f) 
Selective catalytic reduction (SCR) is a post-combustion NOX control technology that treats flue gas with ammonia (NH3) as it enters a catalyst reactor. The NH3 reacts with NOX, and under optimal conditions in a temperature of 600 to 700°F, removes greater than 90% of the NOX emissions created by the types of coal burned in New England.
(g)
 Selective noncatalytic reduction (SNCR) is a post-combustion NOX control technology that treats flue gas with ammonia or urea. This process can remove over 30% of NOX in the flue gas under optimal conditions in a temperature range of 1,800 to 2,000°F.
EPA also is expected to soon complete its reconsideration of the National Ambient Air Quality Standard (NAAQS) for ozone and propose a new PM2.5 NAAQS later in 2011.
 Once implemented over the next few years, both standards will likely drive additional Clean Air Act rulemakings that will require additional annual reductions in SO2 and NOX emissions from fossil-fueled generators and other sources in New England. 
Table 10‑4 shows environmental emissions regulations in four of the New England states that affect electric power generators. These regulations require selected coal- and oil-fired generators to meet specified levels of NOX, SO2, and mercury emissions.

Table 10‑4
Selected New England State Environmental Emissions Regulations
Affecting Fossil Fuel Generators(a)
	State
	Authority
	Pollutant
	Emission Limits
	Year Effective

	Connecticut
	Executive Order 19 and Regulations of Connecticut State Agencies (RCSA)
22a-174-22
	NOX
	0.15 pounds/million British thermal units (lb/MMBtu) rate limit in the winter season
for all fossil units >15 MW
	2003

	
	Executive Order 19, RCSA 22a-198, and Connecticut General Statutes (CGS)
22a-198
	SO2
	0.33 lb/MMBtu annual rate limit for all US CAA Acid Rain Program (Title IV) sources >15 MW
0.55 lb/MMBtu annual rate limit for all non-Title IV sources >15 MW
	

	
	Public Act No. 03-72 and RCSA 22a-198
	Hg
	90% removal of Hg content of fuel or 0.0087 lb/GWh annual reduction
for all coal-fired units
	2008

	Maine
	Chapter 145
NOX Control Program
	NOX
	0.22 lb/MMBtu annual rate limit for all fossil fuel units >25 MW built before 1995 with a heat input capacity <750 MMBtu/hr
0.15 lb/MMBtu annual rate limit for all fossil fuel units >25 MW built before 1995 with a heat input capacity >750 MMBtu/hr
0.20 lb/MMBtu annual rate limit for all fossil-fuel-fired indirect heat exchangers, primary boilers, and resource recovery units with heat input capacity >250 MMBtu/hr
	2003

	
	Statue 585-B Title 38, Chapter 4 Protection, and
Improvement of Air
	Hg
	25 lb annual cap for any facility including an electric generating unit 
	2010

	Massachusetts
	310 CMR 7.29
	NOX
	1.5 lb/MWh annual Generation Performance Standards (GPS) for select fossil-fired electric generators facility-wide
	2006

	
	
	SO2
	3.0 lb/MWh annual GPS for select fossil-fired electric generators facility-wide
	2008

	
	
	Hg
	85% Hg facility-wide removal efficiency or 0.0075 lb/GWh after January 1, 2008
95% Hg facility-wide removal efficiency or 0.0025 lb/GWh after October 1, 2012, for select coal-fired electric generators
	2008/
2012

	New Hampshire
	RSA 125-O: 11-18
	Hg
	80% reduction of aggregated Hg content of the coal burned at the facilities for select coal-fired electric generators
	2012


(a) Source: Massachusetts Department of Environmental Protection (MassDEP) and US EPA, Document Supplement for EPA Base Case v4.10_PTox—Updates for Proposed Toxics Rule (Washington, DC: EPA Air and Radiation, 6204J, March 2011), Appendix 3-2, “State Power Section Regulations Included in EPA Base Case v.4.10_PTox, Mar2011” (Toxics Rule Policy Case Run), 3, http://www.epa.gov/airmarkets/progsregs/epa-ipm/docs/suppdoc.pdf.
10.2.1 Cooling Water Intake Rule and Effluent Limitation Guidelines
On April 20, 2011, under the requirements of CWA § 316(b) and in response to litigation, the EPA proposed revised national standards for minimizing adverse environmental impacts caused by the location, design, construction, and capacity of cooling water intake structures at existing electric generating facilities.
 The revised requirements would result in fewer aquatic organisms being impinged (trapped) against exterior portions of the cooling water intake structures or entrained (drawn into the cooling systems). 
Existing facilities subject to the proposed cooling water rule are those that have the following characteristics: 

· Cooling water intake structures withdrawing waters of the United States (ocean, tidal, lake or estuary) 
· A total design intake flow of the cooling water intake structure(s) greater than 2 million gallons per day (MGD)
· Systems that exclusively use at least 25% of the water withdrawn for cooling purposes measured as an average annual for each calendar year. 
The existing CWA § 316(b) performance standards require existing electric generating facilities withdrawing 50 MGD or more into cooling water intake structures to reduce impingement mortality by 80 to 95% and, under certain circumstances, entrainment by 60 to 90% from an established baseline.
 EPA estimates nationwide that 93% of affected electric generating facilities already have installed traveling screens or other intake screens that could be modified to satisfy the impingement mortality reduction requirement.

EPA also estimates that cooling water intake structures serving 30 existing electric generating facilities in New England are subject to the proposed CWA § 316(b) rule.
 Thus, some of the region’s fossil-fired and nuclear generators equipped with once-through cooling water intake structures potentially would need to be retrofit with closed-cycle cooling systems.
 Table 10‑5 summarizes EPA’s four proposed compliance options and their required mitigation strategies and annual regional compliance costs. 
Table 10‑5
EPA Proposed Impingement and Entrainment Mitigation Control Technology Options
for Cooling Water Intake Structures(a)
	Option
	Impingement and Entrainment Mitigation Control Requirements
	New England Estimated Annual Compliance Costs
(Millions, 2009 $)

	
	Existing Facilities
	New Units at
Existing Facilities
	

	1
	Uniform impingement mortality controls at all existing facilities
Site-specific entrainment control
Site-specific entrainment controls for existing facilities that have a design intake flow rate (DIF) (withdrawal) of over 2 MGD
	Uniform
entrainment controls
	51.6

	2
	Impingement mortality controls at all existing facilities that withdraw over 2 MGD (DIF)
Flow reduction equal to closed-cycle cooling at facilities with DIF of over 125 MGD
	Flow reduction equal to closed-cycle cooling
	744.7

	3
	Impingement mortality controls at all existing facilities that withdraw over 2 MGD (DIF)
Flow reduction commensurate with closed-cycle cooling at all existing facilities with DIF of over 2 MGD
	Same requirements as existing facilities
	791.2

	4
	Uniform impingement mortality controls at all existing facilities that withdraw 50 MGD or more (DIF)
Best professional judgment permits for existing facilities with design intake flow between 2 MGD and 50 MGD (DIF)
	Uniform
entrainment controls
	51.2


(a) 
Source: CWIR, 76 Fed. Reg. 22174, 22204–22206. Exhibit VII-11, “Compliance Cost per Unit of Electricity Sales in 2015 by Regulatory Option and NERC Region,” 22228, 22229.
EPA identified a lower-cost compliance strategy (Option 1) as the preferred regulatory option. This option would require existing electric generating facilities to adopt, as soon as possible, measures for reducing the entrapment or impingement of aquatic life. Under this option, 12.1 GW of installed capacity in New England would be required to upgrade impingement controls if they did not have modified traveling screens or equivalent controls already installed.

Also under preferred Option 1, existing facilities with a design intake of greater than 125 MGD would be required to submit entrainment mortality characterization studies and detailed engineering assessments of entrainment technology control options to the local permitting authority.
 The region has approximately 5.6 GW of installed capacity located at facilities equipped with cooling water intake structures and a design intake greater than 125 MGD that would be subject to this additional requirement.

Using such information, the local permitting authority would make a site-specific determination of what constitutes the best technology available (BTA) under CWA § 316(b), if any, for entrainment mitigation, including the construction of closed-cycle cooling systems equipped with natural or mechanical draft cooling towers.
 Several National Pollution Discharge Elimination System (NPDES) permits in New England already require existing facilities to install closed-cycle cooling operations.

Figure 10‑1 shows the average expected capital costs for closed-cycle cooling water intake structures. The ISO calculated these costs for the most common configuration of environmental controls based on boiler size and accounting for already installed or planned controls at affected facilities in New England.
 Individual unit costs could vary considerably from the average costs indicated in Figure 10‑1.
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Figure 10‑1: Estimated closed-cycle cooling retrofit costs for New England facilities with design intake flow >125 MGD ($/kW).
EPA must finalize the water intake rule by July 2012 under a consent decree.
 Depending on site-specific circumstances, existing electric generating facilities could have up to eight years to comply (i.e., to July 2020). 
The ISO also is tracking a separate Clean Water Act § 304 rulemaking that could have an impact on generator operations in New England. The rule would modify existing regulations on effluent limitation guidelines for nuclear- and fossil-fueled steam electric generating facilities nationwide.
 Originally issued in 1982, EPA concluded that the existing effluent limitation guidelines for nuclear- and fossil-fueled steam electric generating facilities are inadequate to address changes in facility operations.
 Pursuant to a consent decree agreed to in November 2010, EPA will issue revised effluent limitation guidelines in July 2012 and finalize them by January 2014.

10.2.2 Utility Air Toxics Rule
The EPA is proposing national emission standards for hazardous air pollutants (NESHAPs) from coal- and oil-fired electric utility steam generators under the Clean Air Act § 112(d), and is proposing revised new source performance standards (NSPSs) for fossil-fuel-fired generating units under CAA § 111(b).
 The proposed Utility Air Toxics Rule requires existing coal- and oil-fired electric generating units to reduce emissions of hazardous air pollutants (HAPs), including heavy metals (e.g., mercury, arsenic, chromium, and nickel), organic HAPs (dioxins and furans) and acid gases (e.g., hydrogen chloride and hydrogen fluoride). EPA is proposing the numerical emission limits for mercury, particulate matter, and hydrogen chloride for all subcategories of coal-fired generators. For all liquid oil-fired generators, EPA is proposing limits for total HAPs, metals, hydrogen chloride, and hydrogen fluoride as surrogates for the larger group of hazardous air pollutants that must be controlled under CAA § 112(d).
 
For all subcategories of affected generators, EPA is proposing work practice standards in lieu of specific emission limits for organic HAPs (dioxins and furans). EPA also is considering a limited-use subcategory for liquid oil-fired generators that operate for only a limited period of time annually. Existing coal- and liquid-oil-fired generators have three years after the proposed UATR is finalized to comply with the proposed air toxics emissions limits, with the possibility of a one-year compliance extension, granted on a case-by-case basis, if such time is needed for installing controls.
 
Figure 10‑2 shows ISO estimates of the average retrofit costs (dollars per kilowatt, $/kW), based on available capital cost estimates for pollution-control retrofits, for the most common expected configuration of pollution control devices.
 SCR controls for NOX are included in the figure as an air toxics control strategy because these measures enhance the oxidation of elemental mercury, especially from bituminous coals, as the flue gas passes through the SCR reactor. Additionally, the ionic mercury is water soluble and susceptible to capture in a downstream FGD control device.
 
[image: image18.emf]
Figure 10‑2: Estimated average air toxics control retrofit costs for affected coal- and residual-oil-fired steam units in New England ($/kW).
Note: MACT stands for maximum achievable control technology.
In New England, 7.9 GW of existing installed capacity, either coal steam or oil/gas steam units, are subject to the proposed Air Toxics Rule. Of that existing capacity, 1.3 GW report some installed FGD control devices for SO2 control, and 1 GW reports installed baghouse devices for particulate control. 
10.2.3 Cross-State Air Pollution Rule 
Under the Clean Air Act, sources of air pollution in upwind states are prohibited from “contributing significantly” to poor air quality in downwind states. EPA has developed various programs to address the migration of air pollution between states (i.e., interstate air pollution). These programs include the NOX State Implementation Plan (SIP) Call to reduce the regional transport of ozone and the Clean Air Interstate Rule (CAIR), in addition to other programs addressing acid deposition, such as the CAA Acid Rain Program.
 Under court order, EPA proposed the Clean Air Transport Rule (CATR) in August 2010 to replace the Clean Air Interstate Rule (CAIR) and made various amendments to the rulemaking before finalizing it as the Cross-State Air Pollution Rule in July 2011.
 Both CAIR, which expires in December 2011, and CSAPR, which begins in January 2012, are designed to reduce SO2 and NOX emissions from fossil fuel generating units that contribute to the downwind formation of ground-level ozone and fine particulates across the eastern United States.
While generators in Connecticut and Massachusetts were subject to CAIR and were included in the proposed CATR, EPA determined that emissions reductions from these generators were not required for CSAPR. Therefore generators in Connecticut and Massachusetts are not included in any CSAPR program, although generators in the NYISO, PJM, Midwest ISO, Southeast Power Pool, and Electric Reliability Council of Texas areas are included and could affect interregional power flows (see Section 14.2.3).
 EPA has acknowledged that CSAPR fails to completely alleviate the effects of transported air pollution that is part of the “significant contribution” of degraded air quality in affected downwind states. To address this issue, EPA is developing a second interstate transport rulemaking to follow CSAPR. This latter transport rulemaking may require additional emissions reductions from fossil-fuel-fired generators in New England and neighboring regions. 
10.2.4 Coal Combustion Residue Rule
Coal combustion waste streams include fly ash and boiler slag from furnaces, electrostatic precipitators, and other particulate-matter collection devices that remove solids from the flue gas. These processes account for 57% of the estimated 136 million tons (mtons) of coal combustion wastes generated annually nationwide.
 These wastes contain different types of inorganic residues, including antimony, arsenic, barium, beryllium, cadmium, lead, mercury, nickel, and selenium. Significant risks are associated with such contaminants leaching from disposal sites. Two closed coal combustion waste disposal sites are in New England.

In its proposed Coal Combustion Residue rulemaking, EPA proposes two options to remedy past handling of coal combustion wastes.
 One way would categorize such materials as hazardous waste, and the second way would regulate disposal sites under solid waste management requirements. EPA also is assessing the potential increased toxicity of solid byproducts from advanced air pollution control technologies being installed at coal-fired generators.
According to EPA, no existing generating facility in New England has an existing wet-surface ash impoundment, and the Coal Combustion Residue Rule is not expected to have a material impact on existing installed capacity in the region. The ISO will continue to monitor and evaluate developments with this rule.

10.3 Studies of the Impact of Proposed EPA Regulations on Generator Retirements in New England
The proposed and final EPA regulations will have varying impacts on generators in New England and neighboring regions. The units that must comply will most likely face increased costs for investing in and operating new controls measures. To inform the industry about potential cost and reliability impacts of proposed EPA regulations, NERC issued a report in 2010 that developed cost estimates for the generating units likely affected and indicated which ones may be subject to possible retirements based on these estimates. 
 Because the report was issued in 2010, it evaluated the proposed CATR, thus these results are not fully valid for estimating the compliance costs for the new CSAPR. The report is summarized here to provide information about the other three proposed regulations and their potential compliance impacts to New England generators.
NERC evaluated the potential of EPA’s proposed Cooling Water Intake Rule, Utility Air Toxics Rule, Clean Air Transport Rule, and Coal Combustion Residue Rule to drive the retirement of fossil generators. To evaluate the potential for individual generator retirements, NERC’s reliability assessment compared the total estimated costs for compliance with these potential requirements plus other fixed and operations and maintenance costs with generator replacement costs for gas-fired units. The study also evaluated the potential impact of the retirements on system reliability and potential mitigation strategies for units that appear to be uneconomical and possible candidates for retirement.
Table 10‑6 shows NERC’s moderate- and strict-case modeling results for New England, including forecasted total capacity deratings and retirements for coal- and oil-fired generators subject to these proposed regulations. NERC excluded from this special assessment 15 GW in generator capacity retirements nationwide already committed or announced and not included in the NERC 2009 Long Term Reliability Assessment.
 NERC’s moderate-case assumptions were as follows: 

· Cooling Water Intake Rule—conversion cost curve for retrofit, $170 to $440/gallons per minute (GPM)
· Utility Air Toxics Rule—full implementation not until 2018 (60% of upgraded units would receive 2015 deadline waivers); wet scrubber, activated carbon injection, and fabric filters for all uncontrolled coal units; SCR for bituminous coal units only; oil-fired units would meet air toxics emission limits through tighter oil specifications
· Clean Air Transport Rule—EPA-preferred option, limited interstate trading, and no unit-specific rate limitations
NERC’s strict-case assumptions were as follows:

· Cooling Water Intake Rule—conversion cost of $300/GPM at most locations, $400/GPM at constrained locations
· Clean Air Transport Rule—EPA-direct control option, no interstate or intrastate trading, existing coal units retrofit with flue gas desulfurization or selective catalytic reduction
· Utility Air Toxics Rule—25% increased cost adders to moderate case assumptions, 60% of upgraded units would receive waivers
Table 10‑6
NERC’s Scenario Results from Its 2010 Reliability Assessment of the Upcoming EPA Rules on Total Resource Retirements in New England (MW)(a) 

	Year
	Moderate Case
	Strict Case

	
	Derated
	Retired
	Total
	Derated
	Retired
	Total

	Cooling Water Intake Rule

	2015
	0
	1,061
	1,061
	0
	1,061
	1,061

	2018
	194
	2,504
	2,698
	180
	2,904
	3,084

	Utility Air Toxics Rule

	2015
	0
	0
	0
	32
	616
	647

	2018
	25
	0
	25
	32
	616
	647

	Clean Air Transport Rule

	2013
	0
	162
	162
	1
	0
	1

	2015
	0
	162
	162
	14
	370
	384

	Combined Impacts of EPA Regulations

	2013
	0
	162
	162
	12
	532
	545

	2015
	0
	2,504
	2,504
	169
	3,938
	4,107

	2018
	196
	2,970
	3,166
	169
	3,938
	4,107


(a) 
North American Electric Reliability Corporation, 2010 Special Reliability Scenario Assessment: Resource Adequacy Impacts of Potential US Environmental Regulations (October 2010), 17-24, Tables 3-10. The report shows no modeled retirements or deratings in New England as a result of the proposed Coal Combustion Residue Rule.
As shown in Table 10‑6, NERC’s 2010 Special Reliability Assessment shows total retirements in New England peaking in 2018 under both the NERC moderate and strict modeling cases, with the proposed Cooling Water Intake Rule driving retirements and the proposed Utility Air Toxics Rule and the proposed CATR showing less impact on retirements. The report shows no modeled retirements or deratings in New England as a result of the proposed Coal Combustion Residue Rule. Not shown in this table is that NERC’s special assessment estimated that 558 to 1,113 MW of existing coal-fired capacity and 2,600 to 2,995 MW of existing gas/oil steam capacity are at risk for retirement in New England. Regarding the proposed Cooling Water Intake Rule, NERC’s assessment assumed that existing nuclear generating units either would be exempted from converting to closed-cycle cooling systems (see Section 10.3) or would make the required capital cost investments for such retrofits.
 
10.4 Greenhouse Gas Reduction Programs 
The ISO is tracking existing state and regional greenhouse gas (GHG) reduction regulations and initiatives and is factoring them into its system planning efforts.
10.4.1 Regional Greenhouse Gas Initiative
This section provides an update on the Regional Greenhouse Gas Initiative (RGGI). The 10-state CO2 cap-and-trade program began in 2009 and affects approximately 580 fossil-fueled electric generators, of which 149 units are in New England under ISO’s administration.
 EPA data for 2010 show that CO2 emissions from RGGI units totaled 136.5 million short tons, 27% below the current RGGI cap (188.1 million short tons of CO2).
 New England’s portion of the 2010 RGGI emissions was 41.7 mtons, or 24% below its six-state cap allocation of 55.8 mtons. 

The emissions’ being below the cap allocation could be the result of a combination of lower ISO energy consumption in 2009 compared with 2008, driven in part by the economic recession, lower natural gas prices than in previous years, and the increase in energy production by natural gas units—from 42.4% in 2009 to 45.6% in 2010. Adding some longer-term perspective, the 2018 RGGI cap of 169 mtons is designated to be 10% lower than the current RGGI cap. 

The RGGI auction prices for allowances for the initial control period (2009 to 2011) have dropped from the initial auction conducted on September 1, 2008, with a clearing price of $3.07/ton. In the two auctions conducted on September 8, 2010 (Auction 9) and December 1, 2010 (Auction 10), the auction floor price was $1.86/ton. In the last two auctions conducted on March 9, 2011 (Auction 11) and June 8, 2011 (Auction 12), the auction floor price was $1.89.ton.
 Total revenues for the New England states from the 10 RGGI auctions through December 2010 were $262.8 million, of which a weighted average of 86%, or $205 million, was allocated to the New England states’ energy-efficiency programs.
 
Under RGGI’s Memorandum of Understanding, a comprehensive program design review is required in 2012 to evaluate various issues in the design, market performance, and achieved reductions and to improve its performance. The evaluation will assess the reserve floor price mechanism for future allowance auctions, the need for additional reductions, and whether to further address import and emissions leakage and offsets.
 

10.4.2 State Greenhouse Gas Environmental Regulations and Policies
In addition to participation in the Regional Greenhouse Gas Initiative, several New England states are pursuing, integrated economy-wide GHG emission-reduction strategies, while others are reassessing their participation in such activities.
10.4.2.1 Massachusetts
In December 2010, Massachusetts released the Massachusetts Clean Energy and Climate Plan for 2020. The state’s Global Warming Solutions Act of 2008 required the state to establish greenhouse gas emissions limits for 2020. After soliciting public input and participation during 2010, Massachusetts set an overall GHG reduction target for 2020 of 25% below 1990 emission levels, the maximum percentage reduction permitted under the Global Warming Solutions Act of 2008. The plan lays out a set of existing and new policies designed to meet that limit. The 2020 25% GHG reduction target is an interim target toward the Global Warming Solutions Act of 2008 target of reducing GHG emissions by 80% below 1990 levels by 2050.

The plan proposes to achieve the 2020 25% GHG reduction through a combination of existing and proposed new policies, including a new clean energy performance standard that, if adopted, would require electricity suppliers to favor lower- and no-emission sources (i.e., hydroelectric and nuclear) in the mix of electricity delivered to their customers. 
RGGI proceeds to date have been provided to promote energy-efficiency investments and to fund the Green Communities Program, which provides grants to municipalities for energy-efficiency and renewable energy initiatives. However, a provision of Massachusetts General Law, Chapter 21A, Section 22, requires that RGGI funds be distributed first to municipalities as reimbursement for property tax losses resulting from the decommissioning of electric generating facilities or other operating changes that serve to reduce greenhouse gas emissions.
 The City of Salem, which could experience tax losses resulting from expected unit retirements at Salem Harbor Station beginning in 2012, could be eligible for reimbursement paid through RGGI funds through tax year 2016.
 
10.4.2.2 New Hampshire
In 2010, to mitigate a state operating budget shortfall, New Hampshire reallocated $3 million into the general fund that was derived from RGGI auction proceeds and had been earmarked for energy-efficiency investments. 
10.5 Conclusion
NERC’s 2010 assessment of the potential impacts of upcoming EPA regulation on resource adequacy and internal risk assessments by the ISO confirm that such EPA regulations most likely will require some older fossil-fueled generators in New England to make large capital investments to stay in compliance. A significant quantity of older coal- and oil-fired generators will likely be deemed uneconomical and will retire, further eroding fuel diversity in the region. 

Additional emission reductions may be required from fossil-fueled generators in New England in the near future because of further action under the federal Clean Air Act. EPA is expected to shortly complete its reconsideration of the National Ambient Air Quality Standard for ozone and propose a new PM2.5 NAAQS later in 2011. Once implemented, both may require additional annual reductions in SO2 and NOX emissions from fossil-fueled generators in New England.
The anticipated compliance schedule, reaching peak activity between 2012 and 2016, also will require the coordination of construction schedules and maintenance outages at affected generators to avoid diminishing system reliability. The ISO has initiated a study to better quantify the resource implications of existing and upcoming EPA regulations and will continue to monitor and evaluate federal, state, and regional regulatory developments and communicate with stakeholders about these developments as they emerge and could affect the region.
Section 11 
Targets for Renewable Portfolio Standards and Potential Renewable Supply in New England
Five New England states have Renewable Portfolio Standards (RPSs), and Vermont has a goal for increasing total generation from renewable resources. These Renewable Portfolio Standards represent state policy targets that load-serving entities (LSEs) (except for municipally owned utilities) must achieve. 
 As discussed in this section, these LSEs can meet their states’ targets in a variety of ways. Developing renewable resources in the ISO Generation Interconnection Queue will likely be a major source for RPS compliance in the New England states. Other sources for compliance are likely to be part of the mix, and the New England States Committee on Electricity’s (NESCOE) recent request for information (RFI) identified additional renewable resource projects in early stages of development, some of which are not yet in the queue.
 

This section summarizes the projections for RPSs and related targets through 2020, recognizing the impact of state energy-efficiency goals. The section also projects the renewable energy projects in the queue that typically would be RPS-compliant resources. The section compares the RPS targets with the queue resources, considering the uncertainty of successfully developing all these resources, and discusses other ways LSEs can meet their RPS targets. The information developed in this section does not reflect any ISO assessment of the potential of future projects to qualify for meeting the states’ RPSs.
11.1 Renewable Portfolio Background
The Renewable Portfolio Standards in place in New England have been summarized in previous RSP reports.
 Basically, the standards set targets for LSEs to meet the future demand for electric energy using new or existing renewable energy resources. The LSEs can satisfy their RPS obligations by obtaining generation from a variety of renewable technologies located within New England and from adjacent balancing authority areas. They can accomplish this by acquiring Renewable Energy Certificates (RECs) from eligible renewable resources qualified by each state.
 These REC transactions are managed using NEPOOL Generation Information System reporting on emissions and RECs for generators in the region.
 LSEs that obtain insufficient RECs can make alternative compliance payments (ACPs), which also serve as a cap on the price of the RECs.

The New England states’ RPSs include technology classes for new and existing resources, and LSEs must provide their customers a specified percentage of electric energy generated by each class each year. Renewables designated as “new” resources (typically Class I RPS resources) are state-specific but typically include wind, solar, hydro, biomass, landfill gas, and ocean thermal. 
 Although the required percentage for “new” renewable resources varies by state, it increases each year and accounts for most of the growth of RPS targets in New England. Figure 11‑1 shows the RPS percentage targets for “new” resources in 2020 for the five New England states with RPSs. Technologies classified in the RPSs as “existing” technologies (typically Class II) often include hydro, biomass, and municipal solid waste plants built before a specified year. The required percentage of electric energy that LSEs must provide from this technology class is fixed. The basic RPS structure for the individual New England states has not changed significantly since RSP10 was published.
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Figure 11‑1: RPS state targets for “new” renewable resources in 2020.

Table 11‑1
 summarizes the technologies designated in Renewable Portfolio Standards in New England. Table 11‑2 shows the annual percentages of electric energy that affected LSEs are required to provide their customers to satisfy each statewide RPS class through 2020. 

Table 11‑1
Summary of Technologies Designated in Renewable Portfolio Standards in New England

	Technology
	CT Classes
	MA Classes(a)
	ME Classes
	RI
	NH Classes

	
	I
	II
	III
	I
	IIa
	IIb
	I
	II
	
	I
	II
	III
	IV

	Solar thermal
	(
	
	
	(
	(
	
	(
	
	(
	(
	(
	
	

	Photovoltaic (PV)
	(
	
	
	(
	(
	
	(
	
	(
	(
	(
	
	

	Ocean thermal
	(
	
	
	(
	(
	
	
	
	(
	(
	
	
	

	Wave
	(
	
	
	(
	(
	
	
	
	(
	(
	
	
	

	Tidal
	(
	
	
	(
	(
	
	(
	
	(
	(
	
	
	

	Marine or hydrokinetic
	
	
	
	(
	(
	
	
	
	
	
	
	
	

	Hydro
	<5 MW
	<5 MW
	
	<25 MW
	<5 MW
	
	((b)
	(
	<30 MW
	incremental
	
	
	<5 MW

	Wind
	(
	
	
	(
	(
	
	(
	
	(
	(
	
	
	

	Biomass, biofuels
	Sustainable, advanced conversion low NOX emissions(c)
	(
	
	Low-emission, advanced technology(d)
	(
	
	(
	((e)
	( Includes cofiring with fossil fuels
	Low NOX, and PM emissions
	
	<25 MW, low NOX, and PM emissions
	

	Landfill gas
	(
	
	
	(
	(
	
	(
	
	(
	((f)
	
	((f)
	

	Anaerobic digester
	
	
	
	(
	(
	
	
	
	(
	(
	
	(
	

	Fuel cells(g)
	(
	
	
	w/
renewable fuels
	(
	
	(
	
	w/
renewable resources
	
	
	
	

	Geothermal
	
	
	
	(
	(
	
	(
	
	(
	(
	
	
	

	Municipal solid waste
	
	(
	
	
	
	(
	
	(w/
recycling
	
	
	
	
	

	Cogeneration,
combined heat and power (CHP)
	
	
	Customer sites, minimum 50% fuel efficiency
	( 
	
	
	
	((e)
	
	
	
	
	

	Energy efficiency
	
	
	(
	
	
	
	
	
	
	
	
	
	


(a)
The Massachusetts Green Communities Act divides the state’s RPS into Class I and Class II resources, each of which allows primarily the same renewable technologies. Resources that began operating after December 31, 1997, are Class 1 renewables, and those that were in operation on or before that date are Class II renewables. The act also provided for an Alternative Energy Portfolio Standard (APS) for which the currently active technologies are (1) natural gas and renewably fueled CHP located in state and (2) flywheel storage. Hydropower must be certified by the Low-Impact Hydropower Institute. Technologies eligible for APS are not included in the ISO’s RPS projections.
(b)
These resources can be pumped hydro units, and they must meet all federal and state fish-passage requirements.
(c)
These terms are explained in the state’s RPS legislation and regulations: Gen. Stat. of Conn. Ch. 277, §16-1. (a) 45 (Revised January 1, 2011). 
(d)  
Renewable Energy Portfolio Standard-Class I, CMR, Ch. 225, Sec. 14.05.7. Massachusetts currently is drafting revised regulations for woody biomass eligibility criteria.
(e)
These can be high-efficiency units built through December 31, 1997.
(f)  
This category also includes biologically derived methane gas from sources such as biodiesel, yard waste, food waste, animal waste, sewage sludge, and septage.
(g)
Fuel cells are a relatively new “renewable” energy technology. These units emit negligible amounts of SO2, NOX, and particulates such that Connecticut does not require fuel cell installations to obtain air permits. For Massachusetts, an RPS fuel cell using an "eligible biomass fuel" includes landfill or anaerobic digester methane gas, hydrogen derived from such fuels, or hydrogen derived using the electrical output of a qualified renewable generation unit. As shown in the table, RPS fuel cells in Rhode Island must use eligible renewable resources.
Table 11‑2
Annual Percentages of Electric Energy Provided by Affected Load-Serving Entities
for Meeting the States’ RPS Classes, 2011 to 2020
	Year
	CT Classes(a)
	MA Classes(b)
	ME Classes(c)
	RI Classes(d)
	NH RPS Classes(e)

	
	I
	I or II
	III
	I
	IIa
	IIb
	I
	II
	Existing
	New
	I
	Ii
	III
	IV

	2010
	7.0
	3.0
	4.0
	5.0
	3.6
	3.5
	3.0
	30
	2.0
	2.5
	1.0
	0.04
	5.5
	1.0

	2011
	8.0
	
	
	6.0
	
	
	4.0
	
	
	3.5
	2.0
	0.08
	6.5


	

	2012
	9.0
	
	
	7.0
	
	
	5.0
	
	
	4.5
	3.0
	0.15
	
	

	2013
	10.0
	
	
	8.0
	
	
	6.0
	
	
	5.5
	4.0
	0.2
	
	

	2014
	11.0
	
	
	9.0
	
	
	7.0
	
	
	6.5
	5.0
	0.3


	
	

	2015
	12.5
	
	
	10.0
	
	
	8.0
	
	
	8.0
	6.0
	
	
	

	2016
	14.0
	
	
	11.0
	
	
	9.0
	
	
	9.5
	7.0
	
	
	

	2017
	15.5
	
	
	12.0
	
	
	10.0


	
	
	11.0
	8.0
	
	
	

	2018
	17.0
	
	
	13.0
	
	
	
	
	
	12.5
	9.0
	
	
	

	2019
	19.5
	
	
	14.0
	
	
	
	
	
	14.0
	10.0
	
	
	

	2020
	20.0
	
	
	15.0
	
	
	
	
	
	
	11.0
	
	
	

	Use GIS to track RECs?
	Connecticut, Massachusetts, Maine, Rhode Island, and New Hampshire all use the Generator Information System to track Renewable Energy Certificates.

	Purchase of RECs from outside ISO New England allowed?
	Yes, from adjacent areas, with confirmation of delivery of energy from the renewable energy source and reciprocal RPSs for NY, NJ, PA, MD, and DE
	Yes, from adjacent areas, with confirmation of delivery of energy
	Yes, from adjacent areas
	Yes, from adjacent areas
	Yes, from adjacent areas, with confirmation of delivery of energy from the renewable energy source


(a)
All Connecticut Class I technologies except LFG and fuel cells can be used to meet Class II requirements. For Class III, CHP facilities can be used to offset generation on the grid with the more efficient on-site use of fuel.
(b)
Class I includes a “carve-out” that must be satisfied by Solar RECs (SRECs) from post-2007, behind-the-meter PV resources, limited to no more than 6 MW (using the nameplate capacity—the megawatt capability designated by the manufacture per parcel of land. Class IIa is a minimum percentage for existing pre-1998 vintage resources using the same technologies as Class I but with hydro limited to no more than 5 MW (nameplate capacity) per facility. Class IIb is a minimum percentage for pre-1998 vintage waste-to-energy plants that meet certain Massachusetts-specified recycling and other regulations.
(c)
The 30% requirement refers to electric energy delivered to affected LSEs.
(d)
Existing resources can make up no more than 2.0% of the RPS percentage.
(e)
Class I increases an additional 1% per year from 2015 through 2025. Classes II to IV remain at the same percentages from 2015 through 2025.

11.2 Projections of State RPS Targets
Using the ISO’s 2011 state energy use forecasts (see Section 3), the ISO has developed projections of the state RPS targets for the 10-year period 2011 to 2020. The projections were generated using an updated spreadsheet based on one the ISO developed with stakeholder input in 2010, which details the New England regional RPS projection for the five states and Vermont’s renewable goal.
 This section describes the assumptions used and how the 2011 projections were calculated and summarizes the results.

11.2.1 Overview of States’ Energy-Efficiency Goals
In addition to the state RPS targets or related goals, Massachusetts, Maine, and Rhode Island also have goals for energy efficiency that factor into the RPS projections. In 2010, RPS projections included only the Massachusetts goal. For this year’s RPS projections, new state-legislated goals have been included for Maine and Rhode Island.

In 2008, Massachusetts enacted the Green Communities Act, which seeks a 25% reduction in electricity capacity needs and energy use by 2020 using energy efficiency, demand response, load management, and behind-the-meter generation.
 In 2011, the Maine State Legislature enacted An Act Regarding Maine’s Energy Future, which includes a 30% goal for energy efficiency by 2020.
 The buildup of energy-efficiency load reductions for Massachusetts and Maine was assumed to be evenly spread over the intervening years to 2020. 
Rhode Island also approved energy-efficiency goals on June 7, 2011.
 Rhode Island intends to increase its energy-efficiency goal so that energy efficiency reduces the state’s electric energy consumption by 1.7% of load in 2012, by 2.1% in 2013, and by 2.5% in 2014. 
11.2.2 RPS Projection Methods
The RPS projections for 2011 used the ISO’s 2011 CELT forecast for states’ growth in electric energy use and include assumptions for total municipal supplier’s share of each statewide energy forecast, passive demand resource levels (through FCA #4), and statewide energy targets applicable to the RPS for each state. The ISO used two methods to project the region’s RPS targets, which represent different assumptions for regional reductions of energy efficiency. These methods show the uncertainty in RPS projections depending on how much energy efficiency may be achieved in the three states with energy-efficiency goals. As such, the projections are intended for information purposes only and are not meant to represent projections of required energy efficiency and RPS gigawatt-hours for individual states or the region. 

For both methods, the 2011 CELT forecast for states’ growth in electric energy use was adjusted to exclude the load served by municipal utilities because they are exempt from RPS compliance.
 The reductions in energy consumption by FCA #4 passive demand resources were adjusted to exclude the resources assumed to be part of municipally served load (e.g., the amount of energy savings attributable to passive demand resources in Massachusetts was reduced by 14% to account for passive demand resources assumed to be in municipally served locations in Massachusetts). State passive demand resources excluding the assumed municipal utilities’ share are referred to as “non-muni passive demand resources.”
The spreadsheet includes a flow chart illustrating the procedural logic of the RPS projection calculations. Each method is described below.
11.2.2.1 Method 1—Adjust for EE Goals in MA, ME, and RI and FCA #4 Passive Demand Resources in All States
Method 1 reflects the achievement of long-term state energy-efficiency goals, which in turn would reduce the amount of electric energy consumed by load applicable to the RPS targets in those states. This method reflects success in using demand-side resources to reduce energy consumption and therefore less of a need for supply-side RPS resources to meet the RPS targets.
The following are the assumptions regarding reductions in energy consumption from energy efficiency for Method 1:

· Achieving existing long-term EE goals in Massachusetts, Maine, and Rhode Island results in energy reductions. If the amount of statewide energy savings by passive demand resource exceeds the state’s EE goal, the EE goal is considered achieved, while the excess passive demand resources further reduce the state’s energy consumption.

· Connecticut’s Class III RPS target is satisfied with energy efficiency and therefore is included as reduced energy consumption. Given that the amount of energy savings by statewide passive demand resources exceeds the state’s Class III RPS target, the target is considered fulfilled, while the excess passive demand resources further reduces the state’s energy consumption.
· FCM passive demand resources through FCA #4 are in service in states without long-term energy-efficiency goals (Vermont and New Hampshire).
11.2.2.2 Method 2—Do Not Adjust for State EE Goals, but Adjust for FCA #4 Passive Demand Resources in All States
Method 2 reflects less success in growing state EE programs, resulting in a greater need for renewables or supply-side resources to meet the RPS targets. The method makes the following assumptions regarding reductions in energy consumption from energy efficiency:
· All committed FCM passive demand resources through FCA #4 are in service in all states.

· Connecticut’s Class III RPS target is satisfied with energy efficiency, and therefore it is included as load reduction. Given that the amount of statewide passive demand resources exceeds the state’s Class III RPS target, the target is considered fulfilled, while the excess passive demand resources further reduce the state’s energy consumption.
11.2.3 Results
The results for both methods show the state and regional RPS targets for “existing” and “new” renewable resources, energy-efficiency goals, and related renewable goals by percentage and projected energy use. They also show all reductions of energy consumption by municipal utilities and energy efficiency (by meeting each state’s RPS targets and through passive demand resources). The results, which are shown in detail on the spreadsheets, are summarized below.
Using Method 1 RPS projection assumptions for achieving the state energy-efficiency goals in Massachusetts, Maine, and Rhode Island, as well as meeting Connecticut’s Class III RPS with energy efficiency, shows a total reduction in regional energy consumption of 20,257 GWh by 2020. These reductions represent 13.6% of New England’s total projected electric energy use by 2020. Using Method 1, achieving all the states’ RPS targets and Vermont’s renewable goal will result in a total of 26,301 GWh of supply-side renewable energy by 2020, which would represent 17.6% of region’s projected electric energy use. This suggests that a total of 31.2% of the region’s projected electric energy consumption would be met by achieving all the states’ energy-efficiency goals, RPS targets, and related goals for renewable energy by 2020.

Because Method 2 assumes that the state energy-efficiency goals in Massachusetts, Maine, and Rhode Island will not be achieved, these RPS projection assumptions will, by 2020, result in 1,321 GWh of total reductions in regional energy consumption attributable to satisfying Connecticut’s Class III RPS with energy efficiency. These reductions represent 0.9% of New England’s total projected electric energy use by 2020. Using Method 2, achieving all the states’ RPS targets and Vermont’s renewable goal would result in a total production of 30,325 GWh of supply-side renewable energy by 2020, which would represent 20.3% of the region’s projected electric energy use. This suggests that if the regional reductions in energy consumption due to energy efficiency include only FCM passive demand resources through FCA #4, a total of 21.2% of the region’s projected electric energy consumption would be met by achieving the states’ RPS targets and related goals for renewable energy by 2020.

Comparisons of each method’s projected RPS resource targets for “new” and “existing” resources, reductions in energy consumption resulting from energy efficiency, and incremental growth in new RPS resources beyond 2010 are shown in several figures. Figure 11‑2 shows the ISO’s RPS projections for all the RSP classes plus the Vermont renewable goals for both RPS projection methods. The figure shows that, by 2020, the RPS classes for “new” resources comprise approximately one third all the RPS and related energy-efficiency projections for Method 1, and almost two-thirds of the same for Method 2. Figure 11‑3 shows all categories of reduced energy consumption resulting from energy efficiency that were factored into both RPS projection methods. The difference between the amounts of energy consumption reduced by each projection method is pronounced.
[image: image20.emf]2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

40,000

45,000

50,000

Year

Annual Energy (GWh)

 

 

Total Existing RPS

Total New RPS

VT Renewables

CHP/EE Energy


Figure 11‑2: Total projected RPS targets and goals for New England for all classes, 2011 to 2020.

Note: Bars on left represent data for Method 1. Bars on right represent Method 2.
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Figure 11‑3: Total reductions in energy consumption resulting from energy efficiency, 2011 to 2020.

Note: Bars on left represent data for Method 1. Bars on right represent Method 2.

Figure 11‑4 shows the projected ”new” RPS resources for the five states with RPSs, and shows that over 75% of the New England region’s “new” RPS targets is from Connecticut’s and Massachusetts’s RPS targets for “new” renewable resources.
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Figure 11‑4: Total projected targets for the RPS classes for “new” resources, 2011 to 2020.
Note: Bars on left represent data for Method 1. Bars on right represent Method 2.
Figure 11‑5 shows the incremental growth in “new” RPS state targets in gigawatt-hours beyond 2010. The 2010 RPS targets were assumed to be met by “existing” renewable projects. To determine whether the new resources in the queue are likely to satisfy the incremental growth in the RPS targets for “new” resources, the growth in the targets beyond 2010 has been projected. The results for Method 1 project that by 2020, the RPS targets for “new” resources will grow to 10,987 GWh. The results for Method 2 project that the RPS targets for “new” resources will grow to 13,161 GWh.
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Figure 11‑5: Incremental growth in the RPS class targets for “new” renewable resources for the New England states, net of 2010 RPS targets, 2011 to 2020.
Note: Bars on left represent data for Method 1. Bars on right represent Method 2.
11.3 Renewable Projects in New England
While the ISO recognizes that generation from renewable resource projects outside the queue can meet the region’s RPSs, this section focuses on New England’s renewable projects in the ISO queue. These resources would likely provide the principal supply of projects for meeting the RPS growth over the next 10 years. However, given the historical attrition rate for all projects in the queue, it is uncertain whether all the queue’s projects will be built. 
Other projects, outside the queue, that could help load-serving entities comply with the RPS over the
10-year period include projects in earlier stages of development that have not entered the queue, small projects that do not need to enter the queue, and projects outside New England (i.e., principally in New York and eastern Canada). NESCOE’s recent RFI, which surveyed potential renewable project development in New England, provides some data on potential projects (see Section 15.2.2). Data on renewable projects in the queue and the projects from the NESCOE survey provided information on the outlook for meeting the states’ RPS targets for “new” renewable resources by 2020 projected in
Figure 11‑1.

11.3.1 Renewable Resources in the ISO Generation Interconnection Queue 
The ISO’s April 1, 2011, queue was used for a scenario analysis of the potential supply of renewable projects in New England. This analysis considers all renewable resources in the queue, including FERC and non-FERC-jurisdictional projects. Some of the non-FERC-jurisdictional projects within New England but outside the ISO-administered footprint were considered because they qualify as resources that can contribute to the region’s RPS compliance (see Section 11.1).
 These projects include those located in Aroostook County, Maine, and those interconnected to the distribution system, which make them non-FERC-jurisdictional. 
Figure 11‑6 shows the capacity of renewable projects from the April 1 queue by renewable category. The 62 projects represented a total 3,914 MW, with wind projects composing the largest share at 86%. Biomass projects account for 11% of the projects, and hydroelectric, landfill gas, and fuel cell projects make up the remaining 2%. Onshore wind projects make up 60% of the total capacity. 
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Figure 11‑6: Proposed New England capacity from renewable resources in the ISO Generation Interconnection Queue, including non-FERC-jurisdictional projects, as of April 1, 2011 (MW and %).
Note: Totals include all queue wind projects in New England, including those outside the area administered by the ISO. The total amount of renewable resources is 3,914 MW. Percentages do not add to 100 because of rounding.
To estimate the outlook for RPS compliance from these queue projects, the ISO estimated the electric energy they typically could generate, as shown in Table 11‑3. Using assumptions for typical capacity factors for the various types of renewable projects, as shown in the table and assuming that all the projects are developed and operating by 2020, these resources could provide approximately 14,269 GWh annually. This would be 3,282 GWh in excess of the incremental RPS Class I target of about 10,987 GWh for the Method 1 projection method. 

Table 11‑3
Estimated Energy from New England Renewable Energy Projects
in the ISO Queue as of April 1, 2011 

	Type (#) of Projects
	Nameplate Capacity (MW)(a)
	Assumed Capacity Factor (%)(b)
	Estimated Annual Electricity Production
(GWh)
	%

	Hydro (8)
	35
	25
	77
	1

	Landfill gas (1)
	34
	90
	268
	2

	Biomass (13)
	450
	90
	3,548
	25

	Wind onshore (36)(c)
	2,359
	32
	6,613
	46

	Wind offshore (3)
	1,027
	41
	3,689
	26

	Fuel cells (1)
	9
	95
	75
	1

	Total (62)(d)
	3,914
	42(e)
	14,270
	100


(a) 
Nameplate capacity is a facility’s megawatt capability designated and usually guaranteed by the manufacturer. 
(b)  Capacity factors are based on the ISO’s 2007 Scenario Analysis and ISO’s NEWIS study. See http://www.iso-ne.com/committees/comm_wkgrps/othr/sas/mtrls/elec_report/scenario_analysis_final.pdf and http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/reports/2010/newis_report.pdf.
(c) 
This includes wind projects in New England (including non-FERC-jurisdictional queue projects) and ignores duplicate listings for projects with more than one potential interconnection point.
(d)  Totals may not add because of rounding.
(e) 
An equivalent % capacity factor = [{total annual energy production (GWh) x 1,000}/{total capacity (MW) x  8,760 hours}] x 100. 
Figure 11‑7 shows the percentage of electric energy from proposed New England renewable resources in the ISO’s Generator Interconnection Queue, including non-FERC-jurisdictional projects, as of April 1, 2011.
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Figure 11‑7: Estimated annual electric energy from proposed New England renewable resources in the ISO’s Generation Interconnection Queue, including non-FERC-jurisdictional projects, as of April 1, 2011.
Note: Percentages on the stacked chart are of the total for renewable resources, not of the total for wind resources.

11.3.2 Renewable Projects Indicated by NESCOE’s Request for Information
The results from NESCOE’s RFI (see Section 15.2.2) show that developers could supply approximately 15,000 GWh/yr by 2017, or more than the regional RPS target for 2020, shown in Figure 11‑5. According to NESCOE, these data do not include electric energy provided by renewable generation projects currently operating or those in the ISO’s queue that did not provide information in response to the RFI. The RFI also identified seven transmission projects that could assist in integrating renewable resources within New England and neighboring regions. 
11.3.3 Renewable Resource Project Development Uncertainty
Previous RSP reports noted that many of the projects in the queue are not built for a variety of reasons, and the ISO has quantified the historical attrition of projects in the queue. Table 11‑4 summarizes all projects and wind projects in the ISO queue as of April 1, 2011, and shows this attrition. The table shows that 52% of all the projects that have entered the queue since it began have been withdrawn, and 40% of wind projects have been withdrawn. The amounts of capacity withdrawn based on megawatts is almost 70% for wind projects and the queue overall. 
Table 11‑4 
Summary of All Projects and Wind Projects in ISO Queue as of April 1, 2011 
	Project Category
	All Projects 
	Wind Projects

	
	No.
	%
	MW
	%
	No.
	%
	MW
	%

	Commercial
	70
	21
	13,177 
	19
	4
	6
	239
	2

	Active
	87
	27
	8,392
	12
	39
	54
	3,386(a) 
	30

	Withdrawn
	171
	52
	47,301
	69
	29
	40
	7,688 
	68

	Total(b)
	328
	100
	68,870
	100
	72
	100
	11,313 
	100


(a) 
This includes projects in New England (including external non-FERC-jurisdictional queue projects) and ignores duplicate listings for projects with more than one potential interconnection point.
(b) 
Percentages may not sum to 100 because of rounding.
Figure 11‑8 shows ranges of uncertainty in the amount of electric energy that projects in the queue could provide for meeting the RPS targets over the planning period, assuming that projects may not be successful and are withdrawn from the queue. The figure shows that having 40% of the electric energy from queue projects available would meet the increase in RPS demand through 2015. Similarly, having 60% of the energy available would meet RPS demand through 2017. Although greater percentage build-outs of total queue renewable energy are unlikely based on historical queue statistics, 80% and 100% values are also shown for comparison.
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Figure 11‑8: Various levels of estimated cumulative electric energy from new renewable projects in the ISO queue as of April 1, 2011, compared with new RPS yearly demand (GWh).
Notes: Non-FERC-jurisdictional queue projects throughout New England are included. Various percentages of electric energy availability from queue projects have been assumed and are not projections of the projects’ expected energy production. RPSs also can be met with behind-the-meter projects, imports, new projects not in the queue, and alternative compliance payments. NESCOE has estimated that the renewable projects that responded to the RFI could produce as much as 15,000 GWh.
11.4 Summary
Using various assumptions, the ISO provides regional projections for Renewable Portfolio Standards over the planning period. If all existing state energy-efficiency goals are met (Method 1 RPS projection assumptions), the use of renewable resources to produce electric energy and the use of energy-efficiency measures will increase to 31.2% of the total projected use of electric energy for 2020 based on the 2011 CELT. Meeting state energy-efficiency goals in Maine, Massachusetts, and Rhode Island, plus Connecticut’s energy-efficiency RPS Class III, will make up 13.6% of the total projected energy use for 2020. Meeting the Renewable Portfolio Standards and related policies will make up the remaining 17.6% of the projected energy use for 2020. Under these RPS projection assumptions, the RPS classes for “new” renewable resources must provide 10,987 GWh by 2020, or about 7.4% of the ISO’s 2020 projected energy use. 
If the reductions in energy consumption as a result of energy efficiency only include FCM passive demand resources through FCA #4 (Method 2 RPS projection assumptions), the use of renewable resources to produce electric energy and the use of energy-efficiency measures will increase to 21.2% by 2020. Since reductions in energy consumption based on meeting state energy-efficiency goals are not included in this scenario, meeting Renewable Portfolio Standards and related policies make up 20.3% of the projected 2020 energy use; Connecticut’s energy-efficiency RPS Class III will make up the remainder, or 0.9%. Under these RPS projection assumptions, the RPS classes for “new” renewable resources must provide 13,161 GWh by 2020, or about 8.8% of the ISO’s 2020 total projected energy use. 

A comparison of the two RPS projection methods indicates that in 2020, the net growth in the RPS regional target for “new” resources will be between 10,987 GWh and 13,161 GWh, depending on the level of achievement of the states’ energy-efficiency goals. This range of RPS targets is equivalent to 77% and 92%, respectively, of the estimated energy production of all the renewable projects in the ISO’s Generator Interconnection Queue as of April 1, 2011 (including renewables from non-FERC-jurisdictional projects).

The ISO recognizes from experience the uncertainty of success for projects in the queue. Under the assumptions used in the five scenarios of uncertainty presented in this section, the queue projects would likely meet the incremental growth in the RPS classes for “new” renewables sometime between 2015 and 2017 for both RPS projection methods. 

For the 10-year planning horizon, the potential supply of renewable resources is greater than what is in the ISO queue (as of April 1, 2011) alone.
 Most renewable projects have a short lead time of a few years and do not need to enter the queue until they are in the later stages of development. Many new projects in the early stages of development and likely not yet in the queue responded to the NESCOE RFI and were included in the RFI results. If fully developed, the projects responding to the NESCOE RFI would exceed the regional RPS Class I target for 2020. Also contributing to the greater supply than just queue resources are the development of small renewable projects “behind the meter” and the purchase of RECs from projects in neighboring balancing authority areas. These sources could help meet any shortfalls in meeting the RPS and other policy targets. Alternatively, the affected LSEs can make alternative compliance payments to the states’ clean energy funds, which help finance new renewable projects. These ACPs also serve as a cap on the price of meeting RPS targets.

While the development of intermittent renewable resources will help meet the RPS and other policy targets and will enhance fuel diversity (see Section 9), it may increase the need for flexibility from system resources, especially during stressed operating conditions, as indicated in the ISO’s Strategic Planning Initiative. Refer to Section 15.3.1 for a discussion on how this concern is being addressed. The ISO continues to analyze renewable resource development through its economic study requests (Section 13), resource developer requests for interconnection, and planning studies conducted in support of the Strategic Planning Initiative. 
Section 12 
New Technologies
The ISO strives to keep up to date with new technologies that can have an impact on the region’s electric power grid. As policymakers set targets and allocate public funds for developing smart grid initiatives and renewable generation, the ISO analyzes the effects of these technologies on system operations and reliability.
 This section discusses several of the technology developments affecting the planning of the New England region. It summarizes some of the challenges of integrating smart grid equipment and discusses advanced technologies, including phasor measurement units (PMUs), HVDC facilities, and flexible alternating-current transmission system (FACTS) devices. The section also highlights two types of renewable resource generation, wind and solar, and the challenges associated with interconnecting these resources to the power grid. 
12.1 Integration of Smart Grid Technologies
This section provides an overview of ongoing smart grid activities at ISO New England.

12.1.1 Operational Challenges and Opportunities
Implementing smart grid initiatives has many challenges for successfully planning and operating the system. Smart grid technologies, along with technical standards for smart grid equipment and operations are under development. Uncertainty over business practices (e.g., cost allocation between transmission and distribution) complicates efforts to add new smart grid infrastructure. The shift from a centrally controlled grid, with relatively large, predictable resources, into a more distributed system that would rely on a greater number of smaller, variable resources—that change distributed generation output and load consumption automatically in real-time—will add significant complexity to power system operations. 

New, sophisticated algorithms and control systems will be needed to co-optimize the secure and economical operation of existing supply and demand technologies with variable renewable resources and automated smart grid sense-and-respond devices. The volume of data is expected to increase exponentially with smart grid technologies, which will require the use of more sophisticated network solutions. System and capacity planning processes will need to be enhanced to account for smart grid resources, and system operators and planners will require extensive training in new “smart-grid-aware” tools and techniques. 
12.1.2 ISO Activities that Support Smart Grid Development and Implementation
The ISO’s real-time operational practices have been revised to improve the integration of large quantities of active demand resources. These changes include modifications to OP 4 and operator interfaces, the creation of demand-designated entities that can aggregate the operation of active demand resources, the establishment of dispatch zones for active demand resources, and the implementation of new communications infrastructure. In addition, smart grid technologies, including smart meters, have been applied throughout the New England region (see Section 15.2.7).
ISO New England also is actively participating in the development of the national smart grid interoperability standards, led by the National Institute of Standards and Technology (NIST), to establish protocols that provide common interfaces. Additionally, as a part of an ISO/RTO Council (IRC) project with other ISOs/RTOs, ISO New England is providing technical and other support for the development of demand-response-related standards by NIST and the North American Energy Standards Board (NAESB) (see Section 14.2.1).
 ISO staff and stakeholders remain professionally active in the Institute of Electrical and Electronics Engineers (IEEE), a society that serves to educate its members and the public at large as well as develop standards for the interconnection and operation of smart grid technologies.

The American Recovery and Reinvestment Act (ARRA) of 2009 provided the US Department of Energy with funding to facilitate the development and implementation of smart grid technologies. In close partnership with New England’s transmission owners, the ISO received DOE funding to implement a synchrophasor infrastructure and data utilization (SIDU) smart grid project in New England. Synchrophasors are power system measurements created in devices known as phasor measurement units (PMUs). The units use global positioning satellite (GPS) technology to monitor the performance of the region’s electric power grid accurately and provide specific data for use in operating the grid and enhancing grid design.

The SIDU project supplements the upgrade of five existing PMUs in the region with 35 new PMUs at various substations around New England.
 The synchrophasors measured by the PMUs will be communicated to local control centers (LCCs) and the ISO. The synchrophasor data will be collected and concentrated in seven phasor data concentrators (PDCs) at the local control centers. Three of these were installed by May 1, 2011, and the remaining ones are scheduled to be installed by the end of 2011. The data from the LCCs will be sent to the ISO, which will have an additional central PDC. This system will be the technology platform upon which the next generation of monitoring and analysis tools will be developed. Communication and visualization software are under development. With this project, the entire New England region is expected to realize the following benefits:

· Improved reliability through enhanced situational awareness

· Faster response to real-time system events 

· Increased capability of monitoring system stability and more accurate system models

· New capabilities in system restoration

Historically, the seasonal limits (i.e., static line ratings, SLRs), for transmission line elements are based on thermal limitations for normal and post-contingency operations. However, ambient temperature and wind speed and direction may affect these limits because they may increase or decrease the ability of a line to dissipate heat. Thus, the limit used in real-time systems operation could be adjusted if proper monitoring equipment were available, allowing for the use of dynamic line ratings (DLRs). The effective use of DLRs assumes that the limiting element is the conductor itself and not a substation element, such as a breaker, current transformer, wave trap, or relay setting. Additionally, DLRs can only be directly effective for thermal overload conditions. 
One potential benefit of DLRs is for the interconnection and operation of wind generating plants because circuit ratings would increase when the wind plant output is high. The ISO is committed to working with transmission owners to identify potential transmission circuits that can benefit from the use of DLRs, including the use of advanced measurement techniques and the planning, testing, and system operator training that would need to be in place to ensure the effective use of DLRs on the transmission system.
12.1.3 High-Voltage Direct-Current and Flexible Alternating-Current Transmission Systems
The application of power electronics to the power system through high-voltage direct-current (HVDC) and flexible alternating-current transmission system (FACTS) technologies can enhance the performance of the transmission system.
 HVDC and FACTS use a combination of solid-state switches and computerized automation that enables nearly instantaneous customized control of real or reactive power flows—far faster than traditional electromechanical switches. HVDC has been applied to the New England system interconnections with Québec and to New York under the Long Island Sound. FACTS applications have provided a much-needed boost to the transmission system and offer some other technical advantages, especially when dynamic voltage support is needed.
 

Both HVDC and FACTS are regularly considered as part of transmission planning studies when their application economically meets system or generator interconnection needs. For example, the HVDC controls for Highgate are in the process of being replaced. Future merchant and elective HVDC projects are under consideration, as part of additional interconnections with Québec, New Brunswick, or New York, and as part of interconnections within New England between areas with a large potential for wind power development and regional load centers. Changes to the Chester static VAR compensator (SVC) control settings were completed in 2010, and dynamic voltage ampere reactive systems (DVARs) have been applied to stabilize wind farms, such as Kibby.
 

12.2 Integration of Variable Generation
Two of the main types of renewable resources are wind and solar technologies. Both technologies provide generation diversity to the resource mix (see Section 9); help meet environmental goals, such as reduced emissions and RPSs (see Section 10 and Section 11); and can have relatively short construction times of under six months once permitting has been achieved. However, as intermittent resources increase, the integration of large amounts of wind and solar generation present challenges to the planning and operation of the system. 

Grid-connected solar photovoltaic (PV) installations are continuing at a high growth rate in the New England states, particularly in Connecticut and Massachusetts where state incentives are fostering growth of the market. As the New England states reach hundreds of megawatts of installed solar capacity, solar PV will begin to have a measurable impact on the power system load and operation. Studies have been completed and others are continuing to determine how to successfully integrate variable resources into the power generation system and how to plan for this integration. 
12.2.1 Wind Generation Technology and Integration
Wind generation can provide many system benefits. It also poses unique challenges stemming from the variability of wind resources, the need to accurately forecast wind generation, and the need to develop transmission to access wind resources that are remote from load centers. This section discusses several projects that have and are continuing to address these issues.

12.2.1.1 Integrating Variable Generation Task Force
The NERC Planning Committee and the NERC Operating Committee created the Integrating Variable Generation Task Force (IVGTF) to identify and address a number of operating and planning issues surrounding the variability and uncertainty of intermittent resources.
 The IVGTF is working toward implementing updated interconnection requirements, improving the modeling of capacity values and outputs in resource adequacy and transmission planning studies, and identifying needed operating tools, such as the forecasting of wind power output.
 The ISO is actively participating as a member of the IVGTF.

While wind can provide many system benefits, the variability of wind resources and the uncertainty of forecasting the amount of power that wind resources can produce pose challenges for the reliable operation and planning of the power system. Many favorable sites for wind development in New England are remote from load centers. Developing these distant sites would likely require significant transmission development, which may not be economical and would further complicate the operation and planning of the system. The geographical diversity of wind power development throughout New England and its neighboring systems in New York and eastern Canadian could mitigate some of the adverse impacts of wind-resource variability on the overall system if the infrastructure and operational processes were available. Several Elective Transmission Upgrades and merchant transmission facilities are in various stages of development to access this wind power as well as other renewable resources (see Section 13, Section 13.3.1, and Section 15.2.2).
12.2.1.2 New England Wind Integration Study 
In December 2010, the ISO completed the comprehensive New England Wind Integration Study that highlights the operational effects of large-scale wind integration in New England, including the effects of wind forecasting and large-scale wind power on the rest of the generation fleet.
 NEWIS captured the unique characteristics of New England’s electrical power system and wind resources—including historical load and ramping profiles, geography, topology, supply- and demand-side resource characteristics, and wind profiles—and the unique impacts that these characteristics can have on system operations and planning as wind power penetration increases.
 In response to a publicly issued request for proposals (RFP), the ISO selected an expert vendor—General Electric Energy Applications and Systems Engineering, with support from EnerNex and AWSTruepower—to perform the study.
 In addition to reporting on the operational effects on large-scale wind integration, NEWIS recommended potential corrective actions to mitigate adverse operating conditions created or exacerbated by the variability and uncertainty of wind power.
In addition to ISO support staff and the vendors, NEWIS included a Technical Review Committee (TRC) composed of ISO subject matter experts and external wind integration experts. The ISO provided regular updates to stakeholders throughout the NEWIS process and presented stakeholders with the NEWIS results and recommendations in December 2010.
 PAC questions were addressed in February 2011.
 The TRC and stakeholder reviews helped ensure that the study objectives, methodology, and results were scientific, objective, reasonable, and relevant to New England.
The primary recommendations of NEWIS were based on a number of analyzed scenarios and show the following, given the study assumptions:

· The large-scale integration of wind resources is feasible in the New England region.

· Wind generation would likely displace energy produced by older oil-fired generating units; reduce generation levels for natural gas generating units; and require natural-gas-fired units to provide additional operating reserve, regulation, and other ancillary services.

· Increased system flexibility facilitates the integration of wind generation with the system, but the market design may need to evolve to provide incentives for resources to add the flexibility required to balance net load and dispatchable resources, especially if energy revenues decrease as a result of large amounts of wind generation depressing energy prices. 
· The need for operating reserve and regulation increases with the increasing penetration of wind generation.

· The existing methods for calculating capacity values are adequate but should be monitored and possibly modified as further penetration of wind occurs. 

· Transmission development will be required to access locations where wind generation is likely to develop.

· Accurate ways to forecast wind generation outputs are required.

· Interconnection requirements for wind generators, as recommended by the NEWIS Task 2 report, should be considered for implementation.
The results of the complete NEWIS ultimately will serve as the basis for regional policies and practices by the ISO, wind project owners, and interconnecting transmission owners and may result in changes to the ISO tariff, operating procedures, and manuals. The ISO will continue to work with stakeholders through the usual ISO stakeholder processes to implement the study’s findings determined to be necessary, which may require modifying market and reliability rules necessary to facilitate the large-scale integration of wind resources.

The majority of actions to be implemented in the near term were derived from the NEWIS-identified technical requirements for interconnection.
 The balance of the integration efforts will be prioritized and completed through the ISO’s stakeholder process. One high-priority item is the need for a centralized, regional wind power forecasting system, which is scheduled to be in service in 2012. In addition, the ISO is working with wind developers to improve and standardize the modeling of wind farms in transmission planning studies. 
12.2.2 Solar Energy Technologies and Integration
NERC’s report on integrating variable resources (see Section 12.2.1.1) notes that on partially cloudy days, PV systems have demonstrated the potential for substantial ramps in output of +/-50% in a 30- to 90-second timeframe and +/-70% in a five- to 10-minute timeframe. This suggests more variability with these systems than for wind turbines, which have less variation because of the inertia of their rotating mass.
 

12.2.2.1 Photovoltaic Development
In 2009, grid-connected photovoltaic installations in the United States grew by 435 MW to reach a cumulative installed capacity of 1.25 GW. The new PV capacity installed in Massachusetts in 2009 was 9.5 MW, an increase of approximately 6 MW from 2008.
 In Connecticut, 8.7 MW of PV capacity was installed in 2009. The total cumulative grid-connected photovoltaic capacity in the six New England states in 2009 was 40.7 MW, as shown in Table 12‑1.

Table 12‑1
 Grid-Connected Photovoltaic Installations in New England, 2008 to 2009
	
	2008 Installed 
Capacity (MW)
	2009 Installed 
Capacity (MW)
	Cumulative Installed Capacity (MW)

	Connecticut
	7.5
	8.7
	19.7

	Massachusetts
	3.5
	9.5
	17.7

	Maine
	–
	–
	0.3

	New Hampshire
	0.1
	0.5
	0.7

	Rhode Island
	–
	–
	0.6

	Vermont
	0.4
	0.6
	1.7

	Total
	11.5
	19.3
	40.7


In Massachusetts, the Green Communities Act allows electric utilities to own up to 50 MW of solar PV installations, and Massachusetts has a target of 400 MW PV installed capacity by 2020.
 The state also increased the maximum project size from 2 to 6 MW.
 NGRID, Western Massachusetts Electric Company (WMECO), and NSTAR, combined, have solar installations in their interconnection queues approaching a total of 100 MW. NGRID has four installed PV projects with a capacity of 3.3 MW, and WMECO has installed a single project rated at 1.8 MW.
12.2.2.2 Incentives for Solar Installations
All the New England states have incentives for solar installations, which have spurred the development of PV installations. In addition, federal incentives of investment tax credits are in effect until 2016. Since the inception of many of these solar incentive programs, a number of grid-connected PV systems, as shown in Table 12‑2, and distributed generation PV systems have been installed in New England.
Table 12‑2
Photovoltaic Installations by Incentive Programs in New England, 2003 to 2009
	State
	PV Incentive Program
	No. of Systems
	Total MWDC(a)
	Size Range (kWDC)(a)
	Year Range

	CT
	Connecticut Clean Energy Fund (CCEF) On-site Renewable Distributed Generation Program(b)
	117
	13.6
	1.6–570
	2003–2009

	
	CCEF Solar PV Program(b)
	829
	4.9
	0.8–19
	2005–2009

	MA
	Massachusetts Clean Energy Center (MassCEC) Small Renewables Initiative(c) 
	1,990
	20.3
	0.2–502
	2002–2009

	NH
	NH PUC Renewable Energy Rebate Program(d)
	189
	0.5
	0.4–5.0
	2008–2009

	VT
	Renewable Energy Resource Center (RERC) Small-Scale Renewable Energy Incentive Program(e)
	365
	1.3
	0.2–38
	2004–2009


(a)
The direct-current (DC) rating is for the power coming out of the PV panel before going through inverter to convert to alternating current.
(b) 
See RSP10, Table 9-1, for information on this program (http://www.iso-ne.com/trans/rsp/2010/index.html). Also see http://www.ctcleanenergy.com/default.aspx. (Effective July 1, 2011, the Connecticut Clean Energy Fund became part of the newly created Clean Energy Finance and Investment Authority [CEFIA].)
(c) 
Mass Clean Energy Center website (n.d.), www.masscec.com/.
(d) 
NH PUC, “Renewable Energy Rebates” web page (n.d.), http://www.puc.nh.gov/Sustainable%20Energy/RenewableEnergyRebates.html.
(e) 
Vermont Energy Investment Corporation, Renewable Energy Resource Center website (n.d.), www.rerc-vt.org/.
12.2.2.3 State Goals and Solar Programs
The New England states have a number of aspects to their renewable and solar programs. These include goals, RPS requirements, requests for proposals, and feed-in tariffs (FITs).
 RFPs and FITs generally apply to a variety of renewable projects (see Section 11.1). These aspects are summarized in Table 12‑3. PV goals and programs from New York and Ontario also are included for comparison. Section 11.1 provides additional information on state solar energy goals and RPS classes.
Table 12‑3
Solar Policies in New England and Neighboring Areas(a)
	State
	Goal
	Renewable Portfolio Standard
	Request for Proposals (RFP)/Feed-In Tariff (FIT)
	Net Metering
(Size Range)(b)
	Other

	CT(c)
	–
	Class I
	DPUC RFPs and considering FITs
	2 MW max
	CT Clean Energy Fund rebates and loans

	MA
	400 MW by 2020
	Class I solar carve-out ends when 400 MW are installed. Solar auction Renewable Energy Certificates (RECs) = $300/credit (fixed price). Solar alternative compliance payment is $550/MWh.
PV also is a Class II resource.
	–
	60 kW to 6 MW
	23.5 MW awarded in rebates last 2 years

	ME(d)
	–
	Class I
	FITs and periodic RFPs for contracts up to 10 years, or longer if determined prudent by the MPUC
	660 kW max
	Bill LD 336, passed in 2009, amended FIT

	NH
	–
	Class I and II
0.3% by 2014
	–
	1 MW max
	Proposal in the legislature

	RI
	–
	Class 1
	RFPs for 15-year contract. 3 MW solar. FIT bill introduced in 2008
	1.65 to 3.5 MW; varies with entity
	–

	VT
	50 MW cap
	–
	175 MW of solar for RFPs of 12.5 MW
FIT= 30¢/kWh
	2.2 MW max
	–

	NY(e)
	2,000 MW
by 2017
	NYSERDA RFP for RECs
10-year fixed-price contracts
	Considering
FIT bill
	25 kW max residential; 2 MW max nonresidential
	–

	Ontario(f)
	–
	–
	FIT (2009)
	500 kW max
	Small projects
(<10 kW) receive 80.2¢/kWh or lower; larger projects
(>10 kW) receive
44¢/kWh.


(a) 
Based on the following sources: North Carolina State University, “Database of State Incentives for Renewables and Efficiency” (DSIRE) (DOE, NREL contract), http://www.dsireusa.org/. Also, Robert C. Grace, “Long-Term Contracting Policies for Renewable Energy in the Northeast,” and Wilson Rickerson, “Feed-In Tariffs in the Northeast” presentations at the Northeast Energy and Commerce Association’s Renewable Energy Conference, Boston (March 3, 2010), http://www.necanews.org/dev/documents/100303_grace_bob_1.pdf and http://www.necanews.org/dev/documents/100303_rickerson_wilson_1.pdf.
 (b) Net metering is when a renewable resource generator, such as solar PV, generates more energy than is needed and sells the excess energy back to the electric power grid at some agreed to price.
(c) 
Connecticut Energy Information Line, Connecticut Energy Efficiency Fund, “Net Metering—Class I Renewable Energy” website (2011), http://www.ctenergyinfo.com/dpuc_net_metering.htm. Also, Connecticut Clean Energy Fund, “Clean Energy Incentives” website (n.d.), http://www.ctcleanenergy.com/CleanEnergyIncentives/tabid/57/Default.aspx.
 (d) 
Resolve, Regarding Legislative Review of Chapter 313: Net Energy Billing Rule to Allow Shared Ownership, a Major Substantive Rule of the Public Utilities Commission, Maine State Legislature. LD 336 (September 30, 2009), http://www.mainelegislature.org/legis/bills/bills_124th/chappdfs/RESOLVE20.pdf. Maine Revised Statues, Title 35-A, Part 3, Chapter 32, § 3210-C: Capacity Resource Adequacy (2009), http://www.mainelegislature.org/legis/statutes/35-A/title35-Asec3210-C.html.
 (e) Solar Initiative of New York, New York’s Solar Roadmap (May 2007), http://www.neny.org/download.cfm/NENY_Membership_Application.pdf?AssetID=225. NYSERDA stands for the New York State Energy Research Development Authority.
 (f) Ontario Power Authority (OPA), Feed-in Tariff Program: Program Overview (July 2010), http://fit.powerauthority.on.ca/. Also, Ontario Ministry of Energy and Energy Safety Authority, Net Metering in Ontario (n.d.), http://www.mei.gov.on.ca/en/pdf/renewable/NetMeteringBrochure.pdf.
12.3 Summary 
The ISO actively is implementing several smart grid projects, and several smart grid technologies have successfully been integrated into the transmission system. Additional research and development efforts are necessary to develop technical standards and business practices to fully use smart grid technologies on the distribution system and at consumer locations. Developing standards for smart grid technologies is a major area of focus at the national level, which the ISO is following. The potential for use of phasor measurement systems is one smart grid technology of particular interest to the ISO. DOE has granted funding for a project that will install 35 additional phasor measurement units in the region. Phasor measurement units can provide vital information that would improve the overall efficiency and security of power system operations.
The ISO has made progress on several projects that will improve the integration of new technologies. Dynamic line rating and the use of both HVDC and FACTS technologies can reliably improve the economical operation of the power system. 

Industry studies by NERC and the ISO have helped explore issues associated with integrating variable renewable generation resources. The ISO has completed a large-scale detailed wind integration study that recommends changes to operating procedures, manuals, and the tariff to accommodate the integration of larger amounts of wind to the system. Grid-connected PV installations in New England have increased, with 40.7 MW already operating; state incentives and mandates, such as the Massachusetts RPS solar carve-out target of 400 MW, are expected to sustain a robust growth rate in PV installations in New England. 

Wind and solar projects can help meet environmental goals and decrease the region’s dependence on natural gas. However, they will require additional flexibility of operations because of the increased need for operating reserves and ramping capabilities in the right locations. Because much of the potential for wind development is remote from load centers, additional transmission development will be required. Some of these transmission improvements will likely use HVDC technology, which is economical over long distances, and FACTS, which makes better use of limited transmission facilities. 

Section 13 
System Performance and Production Cost Studies 
ISO New England conducts economic planning studies each year, as specified in Attachment K of the OATT. The economic studies provide information on system performance, such as estimated production costs, load-serving-entity energy expenses, transmission congestion, and environmental metrics. This information can assist market participants and other stakeholders in evaluating various resource and transmission options. The studies also may assist policymakers who formulate strategic visions of the future power system. 

The economic study process is consistent with the ISO’s open stakeholder planning process. Stakeholders submit economic study requests to the ISO by April 1 of each year.
 The requests may be to study scenarios of general locations and resource types for resource expansion, resource retirements, and possible changes to transmission interface limits. By May 1 of each year, the proponents of these studies are provided an opportunity to present the PAC with the justifications for their suggested studies. The ISO discusses the draft scopes of work with the PAC by June 1 and reviews the study assumptions with the PAC at later meetings. The ISO then performs up to three economic studies and reviews all draft results with the PAC.

The economic studies use assumptions for factors such as fuel prices, unit availability, and load growth, all of which could affect system performance metrics. Because all the assumptions are uncertain, the modeling results indicate relative values and trends and are not intended to be accurate projections of future congestion, ultimate project economics, and environmental impacts.

This section provides an overview of the status of economic studies conducted in response to stakeholder requests. Additional details and discussion of the simulation assumptions and results are documented in supplemental presentations made to the PAC and in other reports.
 This section also discusses economic study requests received in 2011.
 
13.1 2030 Power System Study for New England Governors 
As part of the economic study request by NESCOE in 2010 and to continue to provide technical support to NESCOE, the ISO conducted a follow-up analysis of the 2009 New England Governors' Renewable Energy Blueprint for integrating large-scale renewable energy resources into the region’s electric power grid.
 This study continued investigating various resource additions into the New England resource mix as well as the impact of retiring coal, residual oil, and a combination of coal and residual oil resources. Resource additions hypothesized in this analysis were natural gas resources, wind, photovoltaic, biomass, and imported hydroelectric power from eastern Canada. The impact of plug-in electric vehicles also was analyzed. The major data refinements were to use wind and photovoltaic energy production data that were time-synchronized with a historical load profile. The time-synchronized wind data became available in 2010 as a result of the New England Wind Integration Study (see Section 12.2.1.2).

13.1.1 Scenarios
A scenario analysis, or “what-if” approach, was used to evaluate various resource scenarios and assumptions for a single year in the 2030 timeframe. A view of the future in 20 years was selected to allow for the consideration of the large-scale development of wind and other emerging technologies. The study approach evaluated specific economic and environmental characteristics for a range of future resource scenarios; it did not add resources to meet projections of the future demand for electricity, and it did not add specific types of resources to meet any particular state or federal policy objectives. 
NESCOE, in conjunction with the states, developed the study assumptions with technical support from the ISO. Assumptions were developed for the following factors:

· Demand and supply levels for New England
· The level of existing resources (generation, demand resources, and imports)
· Demand-resource amounts for both energy efficiency and active demand response
· Penetration and charging characteristics of plug-in electric vehicles
· Multiple renewable resource integration cases
· The retirement of older residual oil and coal-fired generators:
· With their replacement by advanced combined-cycle (CC) resources
· By repowering retired resources into CC resources
· With their replacement by various renewable resources
· The expansion of interconnections with neighboring regions 
· Representative future Installed Capacity Requirements (see Section 5.1).
The study evaluated 14 scenarios, as shown in Table 13‑1, that encompassed changes to these factors. Each scenario was evaluated under three assumed conditions: a constrained transmission system, an unconstrained transmission system, and higher oil and gas prices. 
Table 13‑1
List of Cases
	Case Name
	Case Label
	Description

	Base
	u01_Base
	One year 2030 only

	
	
	All resources in with no retirements

	
	
	Passive demand resources (EE) of 5,000 MW (14.7% of peak load; 21.4% of New England energy)

	
	
	Active demand resources of 4,300 MW (14.7% after EE)

	
	
	Real-Time Emergency Generation of 800 MW

	
	
	No additional purchases from Canada or New York

	
	
	No additional purchases from assumed Eastern Interconnection Planning Collaborative (EIPC) renewable resources(a)

	
	
	Wind expansion from the NEWIS "full-queue build-out" of wind capacity scenario

	
	
	CO2 allowance price at $10/ton

	Base—Natural Gas
	u02_Gas
	Same as the base case except 1,500 MW of new, efficient natural gas combined-cycle units added to replace the resources in the NEWIS "full queue build-out" of wind capacity scenario.

	Base—Plug-in Electric Vehicles (PEVs)
	u03_PEV
	Same as the base case except 3,000 MW added for 1.8 million PEVs

	Base—Higher CO2
	u04_CO2
	Same as the base case except with a CO2 allowance price at $40/ton

	Base—Natural Gas,
Higher CO2
	u05_Gas_CO2
	Same as the "base—natural gas" case except CO2 allowance price at $40/ton

	Retire Coal—Repower
	u06_Coal
	Same as the base case except 2,518 MW of coal units older than 50 years were retired and replaced with an equal amount of repowered gas CC with an 8,500 Btu/kWh heat rate

	Retire Coal—Advanced Combined Cycle
	u06_Coal_ACC
	Same as the base case except 2,518 MW of coal units older than 50 years were retired and replaced with an equal amount of new, efficient advanced gas combined-cycle (ACC) units with a 6,500 Btu/kWh heat rate

	Retire Residual Oil—Repower 
	u07_Resid
	Same as the base case except 6,006 MW of residual oil units older than 50 years were retired and replaced with an equal amount of repowered gas CC with 8,500 Btu/kWh heat rate

	Retire Residual Oil—Advanced Combined Cycle
	u07_Resid_ACC
	Same as the base case except 6,006 MW of residual oil units older than 50 years were retired and replaced with an equal amount of new, efficient ACC with a 6,500 Btu/kWh heat rate

	Retire Carbon-Heavy—Repower
	u08_CarbonHeavy
	Same as the base case except 8,523 MW of carbon-heavy units older than 50 years were retired and replaced with an equal amount of repowered gas CC with an 8,500 Btu/kWh heat rate

	Retire Carbon-Heavy—Advanced Combined Cycle
	u08_CarbonHeavy_ACC
	Same as the base case except 8,523 MW of carbon-heavy units older than 50 years were retired and replaced with an equal amount of new, efficient ACC with a 6,500 Btu/kWh heat rate

	New England Renewables and Imports—wind weighted
	u09_WindWeighted
	Same as the base case except 8,523 MW of carbon-heavy units older than 50 years were replaced by a percentage (X%) of New England wind from the NEWIS scenario, “balance plus full queue,” totaling 8.79 GW: photovoltaic (1,000 MW): biomass (500 MW): plus imported energy from Canada (3,000 MW from two new 1,500 MW DC transmission lines).(b) Note: X% is 158% for an installed amount of 13,885 MW of wind, which is documented later.

	New England Renewables and Imports—import weighted
	u10_ImportWeighted
	Same as the base case except 8,523 MW of carbon-heavy units older than 50 years were replaced by a percentage (Y%) of New England wind from the NEWIS scenario, “balance plus full queue,” totaling 8.79 GW; photovoltaic (1,500 MW) biomass (500 MW); plus imported energy from Canada (6,000 MW from four new 1,500 MW DC transmission lines).(b) Note: Y% is 26% for an installed amount of 2,285 MW of wind, which is documented later.

	New England Renewables and Imports—solar weighted
	u11_SolarWeighted
	Same as the base case except 8,523 MW of carbon-heavy units older than 50 years were replaced by New England wind from the NEWIS scenario, “balance plus full queue,” totaling 8.79 GW; Z% of photovoltaic (3,000 MW), biomass (500 MW); plus imported energy from Canada (3,000 MW from two new 1,500 MW DC transmission lines).(b) Note: Z% is 153% for an installed amount of 4,600 MW of PV, which is documented later.


(a) 
The Eastern Interconnection Planning Collaborative is a broad-based collaboration among planning authority stakeholders located in the Eastern Interconnection to model and analyze the impacts on the grid of various policy options of interest to state, provincial, and federal policymakers and other stakeholders and to undertake an interconnection-wide review of existing regional plans and transmission options associated with various policy options. Refer to Section 14.1.1 and http://www.eipconline.com/ for additional information.
(b) 
The wind resources in the “balance plus full queue” NEWIS scenario (previously called “1.5 GW offshore + remainder best onshore + full queue”) refers to the NEWIS case that targeted a 20% wind energy goal that could be met with (1) 1.5 GW offshore wind each from Maine, Massachusetts, and Rhode Island, for a total of 4.5 GW of offshore wind; (2) the balance of the wind coming from onshore sources with the highest wind capacity factors; plus (3) the full build out of the projects listed in the ISO Generator Interconnection Queue at the time the NEWIS analysis was conducted.
13.1.2 Findings
The primary findings of the 2009 Governor’s Blueprint study indicate that New England has significant onshore and offshore wind resources that could be developed and added to the electric power system with appropriate transmission expansion. This finding was supported by the New England Wind Integration Study. Analysis of the conceptual transmission build-out required to support the integration of New England wind resources indicates that connecting certain offshore wind resources results in the most cost-effective use of new and existing transmission because this also allows for the integration of some near-shore and onshore wind generation. Renewable and low-carbon-emitting resources located nearby in eastern Canada could be available to New England with transmission expansions to the Québec and New Brunswick power systems, which would require relatively modest transmission expansion scenarios.

The 2010 follow-up study showed that the system under the various scenarios would result in various patterns of fuel consumption by generators in the region attributable to the addition of combined-cycle resources, as well as wind, solar, and biomass resources, and the retirements of coal and residual oil resources. Similar to the results of the prior study, these results showed that, with adequate transmission, significant amounts of renewable resources could be added to the New England system. However, the study also highlighted concerns centered around New England’s dependence on natural gas. 
13.1.2.1 Dependence on Natural Gas
Figure 13‑1 shows the annual electric energy production by fuel type for all 14 scenarios. Energy efficiency and demand response are treated as resources and account for approximately 20% of the energy supply in the study year. In the base case, nuclear accounts for 23% of the electric energy produced and coal, 12.5%, while natural gas accounts for 24% of the total. The remaining 20% of the electric energy was produced by wind (8%), hydroelectric (4.5%), and ‘other,’ which included biomass (8%).
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Figure 13‑1: Electric generation by fuel category for all cases (GWh).
In the cases that added additional natural gas resources in place of the wind in the queue, or the cases that hypothesized coal retirements, the share of natural gas increased to a range of 32 to 36% of New England’s total energy supply. These natural gas scenarios required the least amount of electrical transmission expansion, but because of the increased dependence on natural gas in these scenarios, increased natural gas pipeline capacity would need to be installed to be able to receive the fuel deliveries, which occur “just in time.” The ISO is undertaking a new study to assess the capabilities and demands of the pipeline infrastructure and to identify and quantify its ability to service the electric power sector (see Section 9.4). 

Figure 13‑2 and Figure 13‑3 show the statistical distributions of natural gas consumed hourly by month for several scenarios. Each month is shown separately to illustrate the seasonal differences. For each month, the hourly natural gas consumption is sorted to show the maximum hourly delivery under the simulated conditions. The maximum deliveries shown on these graphs do not include the realistic maximum requirements that would result from the outage of a nuclear unit, higher-than-normal (i.e., 90/10) summer- or winter-weather-driven loads, or the “constrained-down” gas consumption if natural gas supply were reduced because of pipeline delivery problems resulting from, for example, compressor outages or problems with aging pipelines. 

[image: image28.emf]
Figure 13‑2: Monthly gas generation “duration curves” by hour for all hours for the base case and renewables scenarios, 50/50 weather (MWh/hr).

 [image: image29.emf]
Figure 13‑3: Monthly gas generation “duration curves” by hour for all hours for the base case and coal (or carbon-heavy) retirement scenario, 50/50 weather (MWh/hr).
These graphs show that the electric power sector’s demand for natural gas is much greater in the summer months than in the winter months. In summer, when the demand for natural gas for uses other than electric energy production is relatively small, the ability to supply power plants is less of a problem compared with the winter heating months, when the pipelines have much less spare transportation capacity. As the temperature drops, residential and commercial gas consumption increases, which decreases the natural gas transportation capacity available for the electric power sector simultaneous to when generating units require more natural gas to serve the electrical loads driven by the colder weather. Without adequate inventories of residual fuel oil for fuel-oil-fired resources, or adequate storage of coal resources, the certainty of natural gas deliveries would improve system reliability. 

While the information presented in these graphs does not provide sufficient detail about the natural gas delivery network to inform policymakers about pipeline adequacy, it does underscore the concerns about the deliveries of natural gas in the winter. For example, in Figure 13‑4, the winter hourly maximum gas generation in the base case is 8.764 GW. This increases by 22% to 10.682 GW if all of the coal and residual oil resources were retired. At the other extreme, in the wind-weighted renewables case, the peak natural gas generation drops by 23% to 6.757 GW. However, as shown in Figure 13‑5, the quantity of natural gas generation varies significantly across all 14 scenarios. For example, the quantity of natural gas consumption in January, February, November, and December drops by 74%, from 9.9 terawatt-hours (TWh) in the base case to 2.6 TWh in the wind-weighted renewables case. This disproportionate drop in natural gas throughput suggests caution in assuming adequate natural gas deliverability because it illustrates the need for incentives to maintain or augment pipeline capacity.
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Figure 13‑4: Annual and winter peak-hour natural gas generation (MW).
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Figure 13‑5: Natural gas annual and winter seasonal statistics (GWh, %).
13.1.2.2 Resulting Metrics
Qualitatively, the results show decreased systemwide emissions with natural gas and wind resources that displace the use of coal and oil generating units. The addition of low-cost resources also decreases electric energy prices and load-serving entity electric energy expenses. As a result, the resource revenues from the electric energy market decrease correspondingly. The lower electric energy market contributions to fixed costs suggest that additional or augmented revenue streams may be necessary to support the remaining resources. 

13.2 New York ISO/ISO New England Economic Study 
Similar to the planning process requirements of Attachment K to ISO New England’s Open Access Transmission Tariff, the planning processes of NYISO and PJM (each a NERC-registered planning authority) require a forum for stakeholder review of economic studies. The principles in the Planning Protocol for the three northeast ISOs require close coordination on planning studies, including economic studies (refer to Section 14.2.3). These economic studies provide information on system performance, such as estimated production costs, load-serving-entity energy expenses, estimates of transmission congestion, and other metrics. 
Another economic study request undertaken for the PAC and interregional stakeholders (through the Inter-Area Planning Stakeholder Advisory Committee, or IPSAC) involved the coordination of production cost models with neighboring systems to jointly examine the performance of the interregional system as a whole.
 This study analyzed a series of scenarios for 2015 to account for planned load, resource expansion and retirements, and transmission configurations that could affect New York, New England, and PJM. The goal of this analysis is to identify where major interfaces are constraining interregional transfers by modeling NYISO, ISO New England, and PJM with approximate representations for their neighboring areas. The study assesses joint production cost analyses with both NYISO and PJM and includes the effects of relaxing various combinations of constrained transmission interfaces. 

The initial phases of this study used the Interregional Electric Market Model (IREMM) production cost program, which is a simplified interregional model.
 The analysis produced various metrics, including production cost, LSE energy expenses, environmental emissions, and locational marginal prices of “load bubble” areas. As a follow-up effort, a more detailed representation of the interregional transmission network is being created using PROMOD.
 

Interim study results were presented at the March and June 2011 IPSAC meetings.
 Final results were discussed with the PAC, and a final report was posted. 
 The results illustrate the economic benefits of increasing transfers between New England and New York, as well as between New York and PJM. One of the areas of greatest concern was identifying interfaces where transmission upgrades would promote interregional transfers. The final identification of transmission upgrades would require follow-up transmission planning analysis and detailed production cost simulations. A possible outcome could be a recommendation for conducting further follow-up studies of additional interconnection capability, such as a southern New England–southeast New York–New Jersey tie.

13.3 Economic Study Requests, 2011
The following entities submitted requests for economic studies and presented their requests to the PAC on April 14, 2011.
 In general, these study requests focused on expanded renewable resources within New England; two of the requests focused on the development of renewables in western Maine. The ISO discussed the new economic study requests with the PAC and developed a final study plan to address all three requests, also discussed with the PAC.
 The studies are scheduled for completion by the end of 2011.
13.3.1 Renewable Energy New England
Renewable Energy New England (RENEW) presented a study request that focused on the next five years. RENEW advocated this study because significant transmission congestion issues are having a negative economic impact on many near-term wind energy development projects. They proposed a study to quantify the near-term economic impact of congestion using the year 2016. This near-term perspective would have fewer potential scenarios and less guesswork about what the future system might look like, what resources might be built within that timeframe, and where the resources would locate. As a basis of the study, the 4,360 MW NEWIS “full-queue” build-out scenario (see Section 12.2.1.2) was proposed as a reasonable approximation for the type of wind development that might be seen within the region. These resources would be sufficient to produce 13,000 GWh of renewable energy annually, which is more than the estimated 8,000 GWh of incremental demand for new renewables needed to meet the New England RPS targets in 2016 as characterized by RSP10.
 Because the renewable resources could be other than wind resources, RENEW recommended including all proposed renewable generation in the queue rather than limiting the study to wind resources. 

In studying the constraints between the wind development areas and the load centers in southern New England, NEWIS assumed a sufficiently large transmission overlay so that all wind projects would be effectively deliverable to the bulk power system. RENEW noted that while this is an appropriate perspective for the long term, it is not an appropriate characterization for the near term. A comprehensive study is needed to quantify the economic impacts of the actual internal interface limits between the wind project development areas and the load centers within the bulk power system.

RENEW proposed that the queued projects be grouped into geographic areas to study relevant interfaces, as shown in Figure 13‑6.

[image: image32.emf]
Figure 13‑6: Proposed renewable energy clusters to be evaluated.
13.3.2 Central Maine Power
Central Maine Power (CMP) requested a study of the benefits of relieving the western Maine transmission constraints, generally known as the Wyman–Bigelow export constraint for the year 2016. As the proponent of this study, CMP suggested that a comprehensive forward-looking solution would result in a more economically efficient outcome than a piecemeal approach. 
CMP suggested that the study be a 10-year study based on the 1,105 MW of existing and future renewable generation expected to be installed behind the constraint. The study should then evaluate different levels of future generation and transmission upgrades in the area by adding wind behind the constraint in 250 MW increments up to 1,500 MW. To match the transfer capability of hypothesized transmission improvements, resource increments at 350 MW; 555 MW; 758 MW; 916 MW; and 1,382 MW should be evaluated. The Maine Power Reliability project (MPRP) upgrades and the associated increase in transfer capabilities in northern New England should be assumed to be completed (see Section 7.5.1.3); however, the MPRP transfer capability study currently is underway and being coordinated with the ISO. CMP recommended that the evaluations consider the following sensitivities: the impact of higher and lower forecasts of gas and oil prices and the impact of higher and lower wind-output forecasts.
13.3.3 LS Power Transmission, LLC
LS Power Transmission, LLC submitted a focused economic study request that would allow for the addition of up to 650 MW of wind generation in the Wyman–Bigelow area. The concept would relax transfer limits out of the Wyman–Bigelow area as well as both the Maine–New Hampshire and Surowiec–South interface limits. This study would consider the addition of new 345 kV lines from Wyman to Larrabee Road to facilitate transfers to the Maine corridor assumed to be reinforced by the MPRP. The anticipated benefits were hypothesized to be lower production costs to supply New England load by
(1) allowing for the integration of new low-fuel-cost wind resources, (2) relieving transmission system constraints for existing generating sources, and (3) integrating new renewable resources that will help states meet their RPS goals and reduce overall system emissions while increasing resource diversity. The request proposes specific transmission upgrades that would have benefits similar to the CMP-identified projects. Specifically, the LS Power project proposed the following enhancements:

· A new 345/115 kV station connected to the existing 115 kV Wyman Hydroelectric station
· A new 345 kV line between the 345/115 kV Wyman Hydro station and the proposed Larrabee Road 345 kV station
· An alternative addition that would double circuit the portion of line from Larrabee Road to Livermore Falls to accommodate a single-circuit 345 kV line from Larrabee Road to Rumford.
13.4 Generic Capital Costs of New Resources
As a complement to the economic studies, a 2011 update of generic capital costs for new resources was developed.
 The use of metrics derived from the economic studies, such as contributions to fixed costs by resource type, can be compared with the annual fixed operations and maintenance costs for various resource types plus their annual carrying charges derived from representative capital costs. This comparison provides some relative measures of the economic viability of different resource types and how these values change for each of the scenarios. The update to capital costs is shown in Table 13‑2.

Table 13‑2
Generic Capital Cost Estimates for Selected Types of Generation and Demand Resources
	Generation Type(a)
	Costs (2010 $/kW)

	Wind onshore 
	2,000–2,600

	Wind offshore 
	3,000-6,000

	Natural gas combined cycle
	900–1,050

	Combustion turbine
	600–800

	Biomass 
	2,500–5,000

	Solar photovoltaic 
	5,200–8,000

	Passive demand resources
	1,600–3,500


(a) 
According to input from the PAC, generators in New England would not likely be able to develop resources that use nuclear or coal fuels.
The focus of this capital cost update was on those resource technologies in the ISO Generator Interconnection Queue and participating in the FCM. The ISO developed the generic estimates from a limited review of recent reports and published information on resource costs, including actual projects and information provided by experts. For generators, these sources included the Electric Power Research Institute (EPRI), EIA’s US Annual Energy Outlook (AEO), the Eastern Interconnection Planning Collaborative, RGGI, NEWIS, and the State of Connecticut’s Integrated Resource Plan.
 Demand-resource costs were estimated using the costs of Connecticut utilities and Vermont state energy-efficiency programs.

The actual capital costs of new resources may be higher than these estimates because of a number of factors, including the following: 

· Plant size
· The state of technology development
· Changes in the costs of materials, labor, and overhead
· Specific site requirements
· Geographic cost differences 
· Difficulties in obtaining site and technology approvals
In addition, experience suggests that many construction projects encounter unforeseen design and construction problems that tend to increase costs.

13.5 Observations 
This section provides an overview of the production costs and environmental results of the economic studies completed within New England and interregionally. Additional details and discussion of these simulations, assumptions, and results are documented in supplemental reports, as indicated. 
The purpose of these studies is to “test” future resource supplies, transmission upgrades, and the effect of transmission constraints in a “what-if” context. While these studies do not identify specific Market Efficiency Transmission Upgrades, the results can be used to identify the need for additional targeted studies. Although the economic analyses are based on uncertain assumptions and thus provide only general trends for particular scenarios, the results provide useful information to stakeholders and policymakers.
The studies show that several strategic issues should be considered for the region. Renewable wind energy located remote from the load centers along the coast of southern New England will require transmission expansion. Replacing older, high-emitting coal and oil units with cleaner burning natural gas generation will decrease environmental emissions, but this also could increase New England’s dependence on natural gas and potentially require the expansion of the natural gas infrastructure. The addition of resources with low energy costs decreases load-serving entity electric energy expenses but also decreases energy market revenues to resources that may, in turn, require other revenue sources to remain economical. The successful coordination of interregional production cost studies has been demonstrated but requires considerable effort by ISO/RTO personnel and stakeholders. 

Section 14 
Interregional Planning and Studies
The ISO is participating in numerous national and interregional planning activities with the US Department of Energy, the Northeast Power Coordinating Council, and other balancing authority areas in the United States and Canada. The aim of these projects, as described in this section, is to ensure the coordination of planning efforts to enhance the widespread reliability of the interregional electric power system. The ISO also conducts studies with other entities within and outside the region and with neighboring areas to, for example, estimate production costs, investigate the challenges to and possibilities for integrating renewable resources, and address other common issues affecting the planning of the overall system.

The ISO must identify and resolve interregional planning issues, as identified in needs assessments and solution studies, consistent with the mandatory reliability requirements of the North American Electric Reliability Corporation.
14.1 Studies of the Eastern Interconnection
The Energy Policy Act of 2005 (EPAct) requires the DOE and FERC to implement several reliability provisions.
 The requirements include ensuring the reliability of the transmission infrastructure and implementing enforceable reliability standards administered by the NERC.
14.1.1 Eastern Interconnection Planning Collaborative
The Eastern Interconnection Planning Collaborative (EIPC) is continuing to support the analysis work of the Eastern Interconnection under the contractual arrangements of the Funding Opportunity Announcement (FOA) DOE awarded to EIPC.
 The EIPC has contracted with Charles River Associates to support the analysis work and with The Keystone Center to manage the stakeholder process.

The EIPC proposal was founded on the established planning expertise existing in the EIPC membership and is using the individual Regional System Plans as a basis for building an interconnection-wide model for the analysis work. The EIPC formed the Stakeholder Steering Committee, which is the open stakeholder process required under the FOA to drive the inputs for the analysis work. 

The work begun in 2010 focused on developing models in preparation for scenario analysis simulations. The Stakeholder Steering Committee was announced in July 2010 and was charged with reviewing the modeling assumptions and with selecting the assumptions for inputs to the macroeconomic scenario analysis called for in Phase 1 of the project. This analysis, which is scheduled for completion by November 2011, will summarize the results of eight macroeconomic futures and 72 associated sensitivities for input variables of each future. Results of the analysis work is being presented to the Stakeholder Steering Committee as work progresses, and a report on this first phase of the analysis will be issued in December 2011. 
In Phase 2 of the project, fully developed transmission build-out options meeting reliability requirements will be completed by December 2012 for three of the resource scenarios selected by the Stakeholder Steering Committee from the Phase 1 work. A final report of all the Phase 1 and Phase 2 work currently is scheduled to be issued in December 2012.
14.1.2 Electric Reliability Organization Overview
 As the RTO for New England, the ISO is charged with making sure its operations comply with applicable NERC standards.
 In addition, the ISO has participated in regional and interregional studies required for compliance. 

Through its committee structure, NERC, which is the FERC-designated Electric Reliability Organization (ERO), regularly publishes reports that assess the reliability of the North American electric power system. Annual long-term reliability assessments evaluate the future adequacy of the power system in the United States and Canada for a 10-year period. The reports project electricity supply and demand, evaluate resource and transmission system adequacy, and discuss key issues and trends that could affect reliability. Summer and winter assessments evaluate the adequacy of electricity supplies in the United States and Canada for the upcoming summer and winter peak-demand periods. Special regional, interregional, or interconnection-wide assessments are conducted as needed.
The NERC 2010 Special Reliability Assessment, discussed in Section 10.3, considered the risks of unit retirements by comparing estimates of individual generator costs for environmental compliance plus other fixed and operations and maintenance costs, with replacement costs for natural-gas-fired generating units. The study also evaluated the potential impact of the unit retirements on system reliability and discussed potential mitigation strategies for units that appear to be uneconomical and possible candidates for retirement.
14.2 Interregional Coordination
The ISO is participating in the ISO/RTO Council, an association of the North American Independent System Operators and Regional Transmission Organizations. The ISO also is actively participating in NPCC interregional planning activities, the Joint ISO/RTO Planning Committee (JIPC), and a number of other activities designed to reduce seams issues with other ISOs and RTOs.

14.2.1 IRC Activities
Created in April 2003, the ISO/RTO Council is an industry group consisting of the 10 functioning ISOs and RTOs in North America.
 These ISOs and RTOs serve two-thirds of the electricity customers in the United States and more than 50% of Canada’s population. The IRC works collaboratively to develop effective processes, tools, and standard methods for improving competitive electricity markets across North America. In fulfilling this mission, the IRC balances reliability considerations with market practices that encourage the addition of needed resources. As a result, each ISO/RTO manages efficient, robust markets that provide competitive and reliable electricity service, consistent with its individual market and reliability criteria.

While the IRC members have different authorities, they have many planning responsibilities in common because of their similar missions to independently and fairly administer an open, transparent planning process consistent with established FERC policy. As part of the ISO/RTO authorization to operate, each ISO/RTO has led an open, transparent planning effort among its participants. In addition, with the implementation of Order No. 890, ISOs/RTOs have upgraded their planning processes to meet FERC’s objectives.
 Specifically, the transmission planning process must provide for coordination, openness, transparency, information exchange, comparability, dispute resolution, regional coordination, economic planning studies, and cost allocation (see Section 2.1). This ensures a level playing field for infrastructure development efficiently driven by competition and meeting all reliability requirements.

The IRC has issued joint filings with FERC and has representation on NERC task forces and committees. The IRC has coordinated on technical issues, such as the use of energy efficiency in the planning process. In response to a FERC request, the IRC prepared a report summarizing the performance metrics the ISOs and RTOs use for compliance with national and regional reliability standards, market administration and performance, and organizational effectiveness (see Section 15.4).
 Members of the IRC have updated the metrics report, which was submitted to FERC in August 2011.

14.2.2 Northeast Power Coordinating Council
The Northeast Power Coordinating Council is one of eight regional entities located throughout the United States, Canada, and portions of Mexico responsible for enhancing and promoting the reliable and efficient operation of the interconnected power system. The NPCC’s geographic area is northeastern North America and includes New York, the six New England states, Ontario, Québec, and the Maritime provinces in Canada.
 Pursuant to separate agreements NPCC has with its members and NERC and by a Memorandum of Understanding with the applicable Canadian authorities, the NPCC provides the following activities and services to its geographic area:

· Statutory activities—develop regional reliability standards; assess compliance with and enforce these standards; coordinate system planning, design, and operation; and assess reliability

· Nonstatutory criteria services—establish regionally specific criteria and monitor and enforce compliance with these criteria
ISO New England plans and operates the New England system in compliance with NPCC criteria, standards, guidelines, and procedures. The ISO also participates in NPCC interregional studies and planning initiatives.

14.2.2.1 NPCC Criteria and NERC Standards
To meet all reliability objectives for the Northeast, the NPCC criteria must be at least as stringent as the NERC requirements. The NPCC membership currently is bound to adhere to these criteria through the NPCC Membership Agreement, and the ISO also references NPCC criteria in its governing documents (e.g., the Transmission Operating Agreement). In addition, NERC has delegated to NPCC the authority to create regional standards to enhance the reliability of the international interconnected power system in northeastern North America.
The NPCC enforces the ISO’s compliance with NPCC criteria. Using NERC’s Uniform Compliance Monitoring and Enforcement Program, the NPCC also assesses and enforces the ISO’s compliance with NERC’s reliability standards. Additionally, the NPCC monitors and enforces registered entities’ (e.g., generator owners, transmission owners, and load-serving entities) compliance with NERC standards within New England. This includes the need for system protection and other equipment upgrades required of power system facilities.

14.2.2.2 Coordinated Planning
The NPCC initiates studies of its geographic areas and coordinates member-system plans to facilitate interregional improvements to reliability. The NPCC also evaluates its areas’ assessments, resource reviews, and interim and comprehensive transmission system reviews. The NPCC conducts short-term assessments to ensure that developments in one region do not have significant adverse effects on other regions. As a member of NPCC, ISO New England fully participates in NPCC-coordinated interregional studies with its neighboring areas.

14.2.3 Northeastern ISO/RTO Planning Coordination Protocol
ISO New England, NYISO, and PJM follow a planning protocol to enhance the coordination of planning activities and address planning seams issues among the interregional balancing authority areas.
 Hydro-Québec TransÉnergie, the Independent Electric System Operator (IESO) of Ontario, the New Brunswick System Operator (NBSO), and New Brunswick Power participate on a limited basis to share data and information. The key elements of the protocol are to establish procedures that accomplish the following tasks:

· Exchange data and information to ensure the proper coordination of databases and planning models for both individual and joint planning activities conducted by all parties
· Coordinate interconnection requests likely to have cross-border impacts
· Analyze firm transmission service requests likely to have cross-border impacts
· Develop the Northeast Coordinated System Plan
· Allocate the costs associated with projects having cross-border impacts consistent with each party’s tariff and applicable federal or provincial regulatory policy
To implement the protocol, the group formed the Joint ISO/RTO Planning Committee and the Inter-Area Planning Stakeholder Advisory Committee open stakeholder group.
 Through the open stakeholder process, the JIPC has addressed several interregional, balancing authority area issues. The Northeast Coordinated System Plan 2009 (NCSP09) summarized completed and ongoing work activities conducted by the JIPC:
 The JIPC then completed several work items through 2011:

· Coordinated cross-border transmission security issues, including the sharing of studies, databases, critical contingency lists, short-circuit equivalents, and others
· Coordinated the interconnection queue studies and transmission improvements to ensure reliable interregional planning
· Conducted market efficiency analyses using the IREMM and PROMOD simulation tools (see Section 13.2), reflecting coordinated models of the three ISO/RTOs and neighboring regions
 
· Reported on the effects of environmental regulations, including the effects on the integration of wind and other renewable resources. Also reported on the effect of demand-side resources on interregional operations and planning
 
· Discussed fuel diversity issues, particularly environmental pressures on generating units that could trigger their retirement and possible replacement or repowering by natural-gas-fired generating units 
· Through a presentation by the Northeast Gas Association, became more informed about the status of natural gas system infrastructure and planned improvements
 
The JIPC recognizes the need for further work based on input from the IPSAC. Future plans call for conducting additional interregional economic analyses that may identify potential transmission bottlenecks and trigger the need for transmission planning analyses. The issuance of the Northeast Coordinated System Plan 2011 (NCSP11), a report that summarizes joint planning activities, is planned for the first quarter 2012.

14.3 Summary of Interregional Planning 
ISO New England’s planning activities are closely coordinated with neighboring systems and across the Eastern Interconnection. The ISO has achieved full compliance with all required planning standards and has successfully implemented the northeastern ISO/RTO Planning Protocol, which has further improved interregional planning among neighboring areas. Sharing capacity resources with other systems, particularly to meet environmental requirements, will likely become increasingly necessary. Thus, identifying the potential impacts that proposed resources and transmission projects could have on both New England and neighboring systems is beneficial to support the reliable and economical performance of the overall system.

Section 15 
State, Regional, and Federal Initiatives
State, regional, and federal initiatives and policies have a significant impact on the wholesale electricity markets and transmission developed to meet system needs, specifically influencing the timing, type, and location of resources and transmission infrastructure. The New England states have continually worked together to identify, discuss, and address energy issues of common interest. Even with this history of cooperation, each state has a unique set of energy policy objectives and goals. This section presents recently implemented laws, policies, and initiatives that affect regional system planning.
15.1 State Initiatives, Activities, and Policies 
Over the past few years, the New England states have implemented numerous and varied energy policies and initiatives that have consistently focused on advancing energy efficiency, increasing the development of renewable resources, and reducing pollutants from certain generating facilities. While not an all-inclusive list of state initiatives, activities, and policies, this section discusses several policies recently considered and laws enacted in the six New England states.
15.1.1 Connecticut
In 2011, Connecticut passed two major energy laws: an energy reform act (PA 11-80) and a new tax on generation (PA 11-6).
 The energy act consolidates the state agencies responsible for energy policy into a new Department of Energy and Environmental Protection (DEEP). The act merged the Department of Public Utility Control (DPUC) into DEEP, established the position of commissioner of energy and environmental protection to oversee the agency, and created a Public Utilities Regulatory Authority (PURA) within DEEP that now performs the regulatory functions previously performed by the DPUC. It establishes several energy-related goals for DEEP, which include reducing electricity rates and costs for Connecticut ratepayers, ensuring the reliability and safety of the state's energy supply, increasing the use of clean energy, and developing the state's energy-related economy. It also requires DEEP to conduct a study of the impact of the ISO and Market Rule 1 on Connecticut ratepayers and report its findings to the legislature by January 1, 2012.
 

The act provides financial incentives for the development of solar and other clean energy technologies and requires DEEP to study options for reducing ratepayer costs for procuring renewable energy resources and the feasibility of increasing the renewable energy portfolio standard (see Section 10.4). DEEP also must evaluate whether the definition of Class I renewable energy sources should be expanded to include hydropower and other technologies that do not use nuclear or fossil fuels. (The current Class I definition includes hydro, but it is limited to certain small-scale run-of-river facilities.) It requires PURA to conduct a proceeding to evaluate the cost and benefits of allowing electric distribution companies to earn a rate of return on long-term investments in energy efficiency. Both reports are due to the legislature by February, 1, 2012.

Included in the Connecticut state budget is a $2.50/MWh tax on electric power generators in Connecticut that are part of the New England wholesale markets. The tax applies primarily to fossil fuel and nuclear facilities and exempts generation from fuel cells, solar, wind, hydro, biomass, and resource-recovery facilities. The new tax went into effect July 1, 2011, and is scheduled to sunset on June 30, 2013. 
15.1.2 Maine
Maine has led the region in wind projects, proposed and developed, as a result of strong wind resource potential and recent efforts by policymakers. Maine has established wind power goals, including the development of 8,000 MW of wind by 2030 (3,000 MW onshore and 5,000 MW offshore).

LD 1366, was passed into law in 2011 and expands the scope the state will use in assessing the progress made in Maine to meet the state’s wind energy development goals.
 LD 1366 specifically notes items the Governor’s Office of Energy Independence and Security (GOEIS) must consider in its assessments of the state’s progress on meeting its wind energy development goals. Among other things, LD 1366 notes that GOEIS should specifically examine whether statewide permitting standards (i.e., noise, visual, setback, decommissioning) should be applied to wind energy development. Also, in developing recommendations for wind energy development goals, GOEIS must consider the number of wind turbines necessary to meet the goals, market conditions, development trends, emission goals, siting policies, cumulative impacts, and other factors. 

LD 553 passed into law in 2011.
 This requires GOEIS, with input from stakeholders and in consultation with Efficiency Maine Trust, to develop a plan to reduce the use of oil in all sectors of the state’s economy. The plan must be designed to reduce the state’s oil consumption by at least 30% from 2007 levels by 2030 and at least 50% from 2007 levels by 2050. The plan is due to the legislature by December 1, 2012.
LD 793, which also became law, requires Maine to withdraw from the Regional Greenhouse Gas Initiative (see Section 10.4) should a certain amount of other states in the region withdraw.
 LD 793 expressly notes that Maine must withdraw from RGGI when a sufficient number of other ISO-participating states have withdrawn, such that the total CO2 emissions budget for 2009 of the remaining other ISO-participating states is less than 35,000,000 tons.
15.1.3 Massachusetts
In December 2010, the Massachusetts Clean Energy and Climate Plan for 2020 was released, setting the overall greenhouse gas emissions limit for 2020 at 25% below the 1990 level, with a goal to reduce emissions 80% below 1990 levels by 2050.
 The plan lays out a set of existing and new policies designed to meet the 2020 limit and also proposes a new clean energy performance standard that would require electricity suppliers and generators to favor lower- and no-emission sources (i.e., hydro and nuclear) in the mix of electricity delivered to their customers. 

In October 2010, the governors of Massachusetts and Rhode Island signed a 10-year Memorandum of Understanding to explore the potential development of offshore wind energy in an area of mutual interest in federal waters adjacent to the two states. This area includes 400 square miles beginning 12 miles southwest of Martha’s Vineyard and extending 20 miles westward into Rhode Island Sound. The states have agreed to coordinate and collaborate in the permitting and development of offshore wind energy projects in this area. This collaboration will include planning, environmental review, permitting, leasing, and assessing operational impacts of projects in the area, as well as working together to expedite the federal permitting process for such projects. The states also will collaborate on an economic development study that will estimate the costs and benefits of offshore wind development in the area.

The US Department of Interior’s Bureau of Ocean Energy Management, Regulation, and Enforcement (BOEMRE), in partnership with the commonwealth, issued an RFI to gauge interest in future wind energy development off the shores of Massachusetts. BOEMRE, in consultation with the Massachusetts DPU and other officials, identified 2,224 square nautical miles off Martha’s Vineyard and Nantucket suitable for offshore wind resources capable of producing 4,000 MW of energy. 

In April 2011, the Patrick Administration requested that BOEMRE remove approximately half of the areas, which commercial fisherman and other maritime users identified as vital to the state’s fishing industry. BOEMRE accepted this request, and the next steps are for the agency to analyze all the comments, hold additional stakeholder meetings, and prepare a draft Call for Information and Nominations and Notice of Intent.
15.1.4 New Hampshire
In December 2010, the North Country Transmission Commission (NCTC) in New Hampshire issued a final report to the legislature with a recommendation that it continue to evaluate options to remove barriers to transmission development in the northern part of the state.
 Legislation, SB 46 was proposed to extend the life of the NCTC. 
 This legislation, however, was defeated.
15.1.5 Rhode Island
On October 19, 2010, the Rhode Island Coastal Resources Management Council (CRMC) approved the Rhode Island Special Area Management Plan (SAMP), a first-in-the-nation plan to map and zone state and federal coastal waters (an area of 1,467 square miles that includes portions of Block Island Sound, Rhode Island Sound, and the Atlantic Ocean) to determine the most suitable locations for offshore wind projects. 

The SAMP describes the complex and rich ecosystem of the state’s offshore resource and includes policies and recommendations to guide the CRMC in promoting the development and protection of Rhode Island’s ocean resources.
 Among other things, the plan establishes new regulations for state coastal waters and identifies an area off Block Island as an ideal spot for a renewable energy project—a recommendation expected to help steer approval for a small offshore wind project. The SAMP also suggests a site in federal waters suitable for a larger offshore project.

Similar to the Ocean SAMP, Rhode Island is expected to soon commence a statewide siting plan to recommend locations for land-based wind power, solar energy, and other renewable sources of electricity.
In June 2011, Rhode Island approved a package of bills to support the development of renewable energy. S.0457 raises the statewide cap of total net metering from 2% of peak load to 3% and restricts projects that would qualify for net metering to those designed to provide power only on site (municipal projects are exempt).
 S.0723 allows small-scale energy producers, who do not meet the net-metering standards, to enter into 15-year contracts with a utility using a standard contract and a set price.
 Finally, S.0721 seeks to reduce delays in the implementation of distributed renewable energy projects by setting timelines for the state’s major utility to complete feasibility and impact studies.

With regard to incorporating energy efficiency into the ISO’s load forecast and future renewable portfolio requirements, the RI PUC approved electric energy and natural gas efficiency goals for 2012, 2013, and 2014 at an open meeting on June 7, 2011. The electric energy efficiency goals are 1.7%, 2.1%, and 2.5% of 2009 load for those years, respectively.

15.1.6 Vermont
The Vermont Department of Public Service (DPS) is leading an effort to revise the state’s Comprehensive Energy Plan (CEP).
 The plan will address all aspects of Vermont’s energy future, including electricity, thermal energy (associated with heating and industrial processes), and transportation. The DPS is conducting stakeholder outreach to garner public input into the creation of the CEP. The CEP is anticipated to be the blueprint for future energy-related law and policy in Vermont. Following public review and public meetings, the final CEP is scheduled for release in October 2011.

The US Nuclear Regulatory Commission approved a request to extend the license for the Vermont Yankee nuclear plant for 20 years. However, Vermont law currently states that no nuclear plant can be relicensed until the Vermont general assembly approves and determines that the operation of the plant will promote the general welfare.
 In 2009, the Vermont Senate rejected legislation that would have determined that the continued operation of the plant promotes the state’s general welfare. As of the completion of the 2011 Vermont legislative session, the full legislature also had not determined that the operation of Vermont Yankee promotes the general welfare. The ISO and Vermont transmission owners are preparing for the possibility that Vermont Yankee will not be in service past 2012 and have revised the Vermont/New Hampshire Needs Assessment.
15.2 Regional Initiatives
Several regional initiatives are underway or have recently concluded to improve the regional energy markets, coordinate regional studies, and enhance resource adequacy and system planning. Other initiatives are facilitating the consideration of consumer interests in developing the region’s power system, and several entities in the region are actively pursuing smart grid projects. The following are a few regional activities and initiatives and points of interest.
15.2.1 Coordination among the New England States
The six New England states are actively involved in the ISO’s regional planning process, individually and through the New England States Committee on Electricity.
 NESCOE serves as a forum for representatives from the states to participate in the ISO's decision-making processes, including those dealing with resource adequacy and system planning and expansion issues.
 

In addition to NESCOE, the ISO works collaboratively with the state consumer advocates, the New England Conference of Public Utilities Commissioners (NECPUC), and the New England Governors’ Conference (NEGC) and their representatives.

The New England states have become active participants in the creation of interconnection-wide planning for the Eastern Interconnection. The Eastern Interconnection States Planning Council (EISPC) is an organization of 39 states and eight Canadian provinces in the Eastern Interconnection electric transmission grid, including representatives from New England, responsible for participating with the planning authorities that are part of the EIPC.
 Funded by a DOE Funding Opportunity Announcement, the EISPC comprises public utilities commissions, governors' offices, energy offices, and other key government representatives and has provided input to the EIPC study effort. As a planning authority, the ISO has provided technical support to the EISPC. ISO New England, NESCOE, and NEPOOL work closely to coordinate New England’s participation in all EISPC and EIPC activities.
15.2.2 NESCOE’S Coordinated Renewable Energy Procurement Efforts
On September 15, 2009, the New England Governor’s and Eastern Canadian Premiers (NEG/ECP) signed Resolution 33-2 Resolution Concerning Renewable Energy. In this resolution, the states and provinces agreed to work cooperatively to enhance opportunities for developing cost-effective renewable resources and will consider potential terms and conditions for the procurement of regional power and a sample regional request for proposals for the power, which could serve as a model for future solicitations.

To advance this resolution, late last year NESCOE issued a request for information.
 The objective of the RFI was to gather information that could be used in developing future RFPs for the coordinated procurement of renewable energy among the states. NESCOE noted that the information received in response to the RFI confirms that the region can develop or import sufficient qualifying renewable energy to meet the region’s renewable energy goals. It also identified transmission projects in various stages of development that, subject to further analysis, could facilitate the delivery of renewable energy to New England loads.

15.2.3 NESCOE’s Interstate Siting Collaborative
In summer 2011, NESCOE announced the formation of the New England Interstate Transmission Siting Collaborative. The purpose of the collaborative is to consider and to implement, as appropriate, the means to increase the coordination of the states’ siting processes required for interstate transmission facilities in New England.
 

15.2.4 Forward Capacity Market Updates
In 2010, FERC conducted a paper hearing on proposed changes to the Forward Capacity Market, which address several issues, including the role of out-of-market resources, the modeling of capacity zones, the proper value of the cost of new entry, and the capacity floor price.
 In April 2011, FERC issued a final order on the paper hearing, and in accordance with that order, the ISO submitted a compliance filing on May 13, 2011, that includes a schedule to have revised rules approved and effective before June 2013.
 This would allow the new rules to be in place before the qualification deadline for the eighth Forward Capacity Auction.
Several changes in the capacity market could have an impact on existing resources and transmission system needs, especially the elimination of the capacity market floor price by FCA #7 and the need to model zones for capacity throughout the capacity auction. Future RSPs will incorporate system changes required as a result of these revised market rules. Consistent with the FERC order and the ISO compliance filing, the ISO will work within the regional stakeholder process to change the market rules.
15.2.5 Price-Responsive Demand
On March 18, 2010, FERC issued a Notice of Proposed Rulemaking (NOPR) that proposed that ISOs and RTOs be required to pay demand-response providers the full locational marginal price for demand reductions in all hours when demand-response resources reduce energy consumption.
 On numerous occasions in 2010, the ISO met with members of NEPOOL and state regulators to discuss issues associated with demand response and the NOPR. 
On March 18, 2011, FERC issued a Final Rule, which requires the ISOs and RTOs to pay demand-response resources the full LMP when these resources have the capability to balance supply and demand and when payments are cost effective as determined by a “net-benefits test.”
 Immediately following the issuance of the final order, the ISO, working with regional stakeholders, developed rules to implement a net-benefits test and to fully integrate demand-response resources into the energy market.
 
15.2.6 Consumer Liaison Group
The ISO and regional electricity market stakeholders created the CLG in 2009 to facilitate the consideration of consumer interests in determining the needs and solutions for the region’s power system.
 With representatives from state offices of consumer advocates and attorneys general, large industrial and commercial consumers, chambers of commerce, and others, the CLG meets quarterly to address various consumer issues. 

The CLG meeting agendas and ideas for special guest speakers and discussion topics are guided by a Coordinating Committee with the input of CLG members. In 2010, the CLG discussed such issues as opportunities for consumers and end users to participate in the wholesale market, the ISO’s new framework for evaluating the impacts of major initiatives, and issues driving transmission development and costs. Additionally, the CLG welcomed guest speakers, including public officials and a FERC commissioner.

In June 2011, the CLG Coordinating Committee and the ISO issued the 2010 Report of the Consumer Liaison Group, which summarizes the activities of the Consumer Liaison Group and other ISO activities in 2010.
 At the CLG’s first two meetings in 2011, the CLG discussed consumer and business concerns regarding electricity costs; smart grid initiatives; and the ISO’s commitment to provide important, timely information to the CLG about major market initiatives.
15.2.7 Regional Smart Grid Projects
As part of the American Reinvestment and Recovery Act, DOE awarded billions of dollars of grants aimed at, in part, accelerating smart grid technology and use throughout the country.
 Towns, businesses, and utilities from throughout the region were selected to receive approximately a quarter of a billion dollars in smart grid investment grants.
 Recipients of these grants include electric cooperatives, transmission organizations, and smart meter technology companies. Many of the utility grants are for the installation of advanced metering infrastructure (including meters that use a wireless communication network) and are at varying levels of development and implementation. Advanced meter infrastructure will allow consumers to receive timely information so that they can make decisions on how to use energy and can provide information on power outages. This technology can enable load-control programs and dynamic retail rates that vary with wholesale electric power prices.
15.3 ISO Initiatives
Each year, the ISO engages in numerous energy-related initiatives with regional stakeholders. Recent ISO initiatives are detailed below.
15.3.1 Strategic Planning Initiative
Early in 2011, ISO New England began a strategic planning initiative in collaboration with the states and other stakeholders to describe, analyze, and proceed to address some of the major challenges facing the region’s electric power system. These challenges include the potential retirement of a significant amount of the region’s existing oil-fired capacity and the resulting issues associated with increased reliance on natural gas; the integration of larger amounts of variable energy resources, including the potential need to increase system flexibility; and the future role of, and appropriate framework for, incorporating market resource alternatives into the planning process to meet identified system needs.
Throughout the spring and summer of 2011, the ISO held high-level risk assessment meetings with state regulators and representatives and other regional stakeholders. The ISO also began to discuss solution ideas for addressing the concern about resource flexibility and performance, particularly under stressed system conditions. The ISO expects that the solution development process will begin in the third quarter of 2011 and will continue through 2012.
15.3.2 Impact Analysis for Major ISO Initiatives
In 2009, the states were instrumental in the development of a mission statement for the ISO.
 The mission statement requires the ISO to provide qualitative and quantitative analysis of major initiatives before the initiatives are implemented. Recognizing the concerns of the states, the ISO worked with stakeholders last year to develop a framework for evaluating major initiatives.
Among other things, to be considered major, an initiative must substantially change market design or planning criteria, fall outside of a prescriptive FERC or NERC order, be of importance to more than one state, and have an impact on multiple participants. Initiatives also must be considered risky, have broad or deep market and system impacts, or require the ISO or market participants to accrue large implementation costs. This framework will help the ISO provide the states with information that will help all stakeholders better appreciate the implications of important regional initiatives.

To date, the ISO has not identified any major initiatives per the ISO mission statement.
15.3.3 Improvements to the Information Provided to Stakeholders
The ISO continually strives to respond to stakeholder requests and to improve the timeliness, quality, and quantity of information shared with stakeholders. Several initiatives have been completed, such as recent updates to the Information Policy, which allows greater stakeholder access to transmission planning models and clarifies the rules governing the publication of transfer limits.
 
15.3.3.1 Improvements to Transmission Cost Estimates 
ISO Planning Procedure No. 4 (PP 4), Attachment D, Procedure for Pool Supported PTF Cost Review, includes guidelines developed through a stakeholder process in 2008 to address concerns about transmission project cost estimates and cost overruns.
 The guidelines are used to create more consistent and transparent estimates for proposed transmission projects through the following measures:
· Provide consistent cost engineering terms and definitions
· Provide a standardized approach to cost estimating in the region
· Improve the ability of the region’s transmission owners to provide common estimates
· Increase project cost transparency
· Provide regular information about the transmission investments made in the region and their impact on rates
Further revisions to the guidelines and PP 4 were implemented in 2010 to provide greater consistency among transmission owners and to improve cost reporting. The costs of large, complex projects using the guideline templates have been discussed and reviewed at several PAC meetings beginning in 2010. To date, all transmission owners have used these templates to report to the PAC on the costs associated with nine projects.
In 2011, at the request of stakeholders, the ISO is working with the PTOs and other stakeholders on further improving the timing, quality, and tracking of cost estimates and the presentation of the data on the RSP Project List (see Section 7.4).
 One of the improvements is to provide five-years of transmission costs estimates for all projects.
15.3.3.2 Enhancements to Transmission Stakeholder Participation in Transmission Planning
To improve the timeliness and extent of data the ISO provides to stakeholders, the ISO Information Policy was recently revised, effective June 20, 2011.
 To better meet stakeholder needs, the ISO also is examining ways, consistent with FERC Code of Conduct requirements, to present materials to the PAC and increase the extent of stakeholder participation in transmission planning working groups.
15.4 Federal Initiatives
Early in 2011, FERC finalized a comprehensive, multiyear effort to measure the performance and benefits of ISOs/RTOs, for which six ISOs/RTOs had compiled a joint report.
 On April 7, at the behest of the US Senate Homeland Security and Governmental Affairs Committee and the Government Accountability Office, FERC submitted to Congress a “metrics report” containing 57 performance metrics that cover numerous topics, including market efficiency, power system reliability, and overall organizational effectiveness.
 Among other things, the report provides an empirical analysis of the benefits of organized power markets, identifies best industry practices, and (where possible) directly compares the varying successes of regional grid operators. The specific metrics are divided among broader measurements of power system reliability, efficient and effective market operations, and organizational effectiveness. The ISOs/RTOs submitted an updated metric report to FERC in August 2011.
 In the future, FERC may broaden the report to include non-ISO/RTO regions and comparisons between metrics in regulated and deregulated markets. 
For another federal initiative, the ISO will work with stakeholders to comply with FERC Order 1000, which was issued on July 21, 2011, and addresses interregional planning processes and subsequent cost-allocation strategies.
 It appears that the order will have some impacts on the regional planning process within New England and also will affect interregional planning and cost allocation.
Lawmakers also are discussing ways to secure critical cyber infrastructure, especially as smart grid innovations are developed and brought on line. The ISO and its regional stakeholders will continue monitoring these legislative activities and update planning studies and processes as may be required.
15.5 Summary of Regional Initiatives
The region has a strong history of cooperation among the six states and has coordinated on a number of policy issues through NESCOE, NECPUC, NEGC, the CLG, and other groups. Several other state initiatives, such as the use of RFIs and RFPs, have and will likely continue to influence the region’s resource mix through the expansion of resources.
The Strategic Planning Initiative and other interactions with the regional stakeholders represent concerted efforts by the ISO and the region to address emerging planning issues. The ISO will continue to meet and work with stakeholders to make further improvements to the planning process and the wholesale markets. These will be heavily influenced by national policies and decisions by the FERC. 

Section 16 
Key Findings and Conclusions 
In accordance with all requirements in the Open Access Transmission Tariff, ISO New England’s 2011 Regional System Plan discusses the electrical system needs and plans for meeting these needs from 2011 through 2020. The RSP also discusses several regional challenges expected over this same 10-year planning horizon, which are being addressed by the regional Strategic Planning Initiative.
The load forecast for RSP11 is similar to RSP10. To determine the collective effects of the states’ energy-efficiency measures on energy savings and peak load reductions, the region is working toward also developing an energy-efficiency forecast. Sufficient resources are being procured through the Forward Capacity Market and the locational Forward Reserve Market to meet the requirements for capacity and reserves. Resource retirements are a likely consequence of compliance costs associated with environmental regulations affecting older, less-efficient oil and coal generating units. Some may be replaced with new, efficient natural-gas-fired generation. The region currently depends on natural gas for over 40% of its electric energy, and with the potential increase on the reliance on natural gas, the ISO, regional stakeholders, and the natural gas industry have taken measures to improve the reliability of gas plants and the diversity of the gas supply resources. The need for additional improvements to the natural gas system infrastructure is being examined.
Renewable Portfolio Standards and RGGI are encouraging the development of clean, renewable resources and energy efficiency in the region. The New England area has the potential for developing large amounts of wind resources, but because most of the most suitable locations are remote from the load centers, major additions to the transmission system would be required to access these resources. New England has a long history of integrating new technologies into the system, and new smart grid technologies are being used in New England to improve the electric power system’s performance and operating flexibility. Economic studies have shown the effects of scenarios that increase renewable resources and demand resources in the region and imports from neighboring regions. These studies have helped provide guidance to policymakers and developers of supply and demand resources and merchant transmission. There is greater need for interregional planning, and several studies are progressing to improve coordinated planning with neighboring regions and across the entire Eastern Interconnection.
From 2002 through 2011, 379 transmission projects have been or will be placed in service, and 23 more are under construction or well into the siting process. Along with the reliability improvements they bring to the system, these transmission upgrades support market efficiency, as evidenced by the low amounts of congestion and other out-of-merit charges, such as second-contingency and voltage-control payments. Additionally, elective and merchant transmission facilities are in various stages of development in the region and have the potential to provide access to renewable resources in remote areas of New England and neighboring regions, particularly Québec and Atlantic Canada.
RSP11 draws the following conclusions about the outlook for New England’s electric power system over the next 10 years:

· Forecasts for the Annual and Peak Use of Electric Energy—The RSP11 10-year forecast is for the annual use of electric energy to increase 1.1% per year and for the average growth rate in summer peak use to be 1.4%. This forecast is slightly higher than the RSP10 forecast. By the end of the 10-year period, the 50/50 summer peak would be about 145 MW higher than the RSP10 50/50 forecast for 2019. At the request of stakeholders, the ISO is seeking to develop a forecast for the energy saved as a result of energy efficiency across the 10-year planning horizon, beyond the amount of passive demand resources that cleared the latest FCA.
· Capacity Needs and Resource Development—Resources with capacity supply obligations in the Forward Capacity Market are exceeding the “representative” value of 35,635 MW for capacity resources needed by 2020. Although 36,918 MW of resources have capacity supply obligations for 2014, nuclear plants and older fossil plants in the region could permanently shut down within the 10-year timeframe of this RSP. This is because the older generators would require large capital investments to comply with new and proposed environmental regulations for air emissions and cooling water and to meet other regulatory requirements, such as licensing requirements for nuclear power plants.
· Operating Reserve—Resources participating in the locational Forward Reserve Market are helping to satisfy the operating-reserve requirements of the region overall and in major load pockets to cover contingencies. As a result of transmission upgrades and other resource additions, the Greater Southwest Connecticut area is not expected to need any additional local operating reserve from 2011 to 2015. Over the same period, the forecasted need for operating reserve in the Greater Connecticut area is 400 to 1,000 MW, and similarly, the need for the BOSTON area is in the range of 0 to 400 MW. Unit retirements and the addition of variable resources, particularly wind, will likely grow with time and increase the need for flexible operations and resources to provide reserves, regulation service, and ramping in the most suitable locations.
· Transmission System—Completed transmission projects are required for providing reliable electric service to load throughout the system and for meeting the demand in areas with significant load growth. In 2010, 33 projects were placed in service throughout New England, and an additional 39 projects are expected to be placed in service in 2011. The RSP Project List summarizes transmission projects under various stages of development to meet regional system needs. It also includes information on project status and cost estimates. The descriptions of transmission projects in RSP11 are based on the June 2011 update, which includes 189 projects at a total cost of approximately $5.3 billion. Progress has been made on two key projects:
· MPRP in Maine will increase 345 kV paths north to south and add lines in southern Maine. A second 345 kV line from Orrington to Surowiec will be established, and a third path from Surowiec to Eliot will be added in southern Maine.
· NEEWS consists of several projects to serve load and improve the transfer capability across southern New England. The NEEWS projects are progressing through construction and siting or are being reevaluated to determine timing of need in southern New England.
Transmission planning studies show the system needs and transmission additions required for the ISO’s continued compliance with NERC and NPCC reliability standards and criteria. Needs assessment studies have been completed for Southwest Connecticut, the components of NEEWS, and the VT/NH areas. Studies have resulted in the development of major projects throughout New England, such as the projects serving Vermont and New Hampshire, the Merrimack Valley, the Pittsfield and Greenfield area, and the Greater Boston area.
At the request of stakeholders, the ISO evaluated market resource alternatives in Vermont and New Hampshire to provide stakeholders detailed information on potential, conceptual market resource solutions to system reliability needs. 

· Fuel Diversity—New England remains heavily dependent on natural gas as a primary fuel for generating electric energy for the foreseeable future, as natural gas plants currently represent 42.5% of the region’s generating capacity and provided 45.6% of the system’s electrical energy in 2010. The region’s dependency on natural gas is expected to increase as new low-emitting, efficient natural gas units begin replacing old coal, oil, and nuclear units. The ISO’s Strategic Planning Initiative identifies this increased reliance on natural gas as a major near- and longer-term issue:
· The addition of renewable resources would provide some diversity of the fuel supply; however, the increased regulation and reserve requirements needed to reliably integrate new variable resources could place new stresses on the natural gas delivery system that would need to provide fuel to generators on short notice. 
· Many natural-gas-fired units lack dual-fuel capability or may be unable to switch fuels within the timeframes required to meet system reliability needs. 
The ISO has issued a request for proposals to study regional natural gas issues to find solutions to reliability challenges associated with gas dependency, particularly in severe winter or other stressed system conditions.
· Environmental Regulations and Initiatives—While New England’s generators have significantly reduced their SO2, NOX, and CO2 emissions over the last decade, new and proposed EPA environmental regulations for the region and neighboring areas will add requirements for generators to reduce their emissions even further. These regulations cover ozone precursors, fine particulate matter, and toxic air emissions, and the handling of coal combustion waste products. Other proposed rules would require enhanced control measures for cooling water intake and discharge processes. The ISO estimates that up to 12.1 GW of fossil fuel and nuclear capacity could be subject to cooling water intake requirements, and approximately 7.9 GW of existing coal steam or oil/gas steam units could be subject to the proposed US Air Toxics Rule. The Cross State Air Pollution Rule applies to states west and south of New England. This could change interregional power flows. Though no New England states are subject to CSAPR, future regulations of air emissions being developed by EPA are expected to apply directly to New England generators.
Complying with these regulations will likely increase the operating costs for fossil fuel plants through a combination of capital investments for environmental controls, the purchase of emission allowances, and the use of low-emitting fuels. Although the FCM allows resources with a significant investment in environmental upgrades to qualify as new resources, making them eligible for established FCM revenues for up to five years, this may not be sufficient to pay for all required environmental remediation measures. By 2020 all these factors could result in severe limitations in their energy production and available generation capacity.
The voluntary RGGI program is currently being reevaluated. RGGI allowance auctions have provided over $205 million to the six New England states for their energy-efficiency programs. New England RGGI generators’ preliminary CO2 emissions for 2010 are 27% below the region’s allocation of the RGGI cap of 55.8 mtons.
· Meeting State Targets for Renewable Energy—The New England states have targets for the proportion of electric energy to be provided by renewable resources and energy efficiency. The ISO projects that the New England state targets for renewable resources and energy-efficiency goals will increase to approximately 31.2% of New England’s total projected electric energy use by 2020. This consists of 13.6% for energy-efficiency and CHP programs and 17.6% for Renewable Portfolio Standards and policies addressing renewable supply goals. Of the latter, 11.4% is for new renewable resources.
Possible ways for meeting or exceeding the region’s RPSs include developing the renewable resources in the ISO queue, importing renewable resource energy from adjacent balancing authority areas, building new renewable resources in New England not yet in the queue, developing small “behind-the-meter” projects, and using eligible renewable fuels in existing generators. Analysis of the renewable resources in the queue indicates that close to 80% of these resources alone would meet the growth of RPS targets through 2020, assuming all state EE targets are met. Even if only 40% of the renewable resources in the queue were developed, they would meet the RPS goals through the year 2015. A NESCOE request for information identified potential amounts and locations of renewable resources the New England region could readily access. The responses to the RFI showed the potential production by renewable resources of approximately 15,000 GWh annually, enough to exceed the regional RPS target.
· Integrating Renewable Resources and Smart Grid—The ISO completed the New England Wind Integration Study that analyzed various planning, operating, and market aspects of wind integration based on simulations for scenarios that added up to 12,000 MW of wind resources. The study developed models of generation output for a hypothesized fleet of wind plants suitable for the ISO’s future planning studies and conceptual transmission systems for each scenario. The study concluded that the large-scale integration of wind resources is feasible in the New England region, but the region will need to address a number of system operating issues associated with wind integration.
Smart grid technologies will facilitate the integration of variable resources in the region, which has experience with other advanced smart grid technologies, such as FACTS and HVDC. With DOE funding, the ISO and the New England transmission owners are adding over 35 new phasor measurement units to improve the monitoring and operation of the system.
· Economic and Interregional Planning Studies—At the request of NESCOE, the ISO conducted a study in 2010 of replacing aging coal- and oil-fired generating units with efficient, low-pollution-emitting, natural gas combined-cycle units; wind resources within New England; and renewable imports from Canada. This study was conducted to inform government officials as they establish policies that affect the future planning and development of the system. The ISO also is conducting studies in response to stakeholder requests received in 2011. These studies will examine various wind development scenarios and the need for transmission development. As a complement to the 2010 economic studies, the ISO is studying units expected to face significant capital investments to meet compliance with environmental and other regulatory requirements and the impacts that the retirement of these units could have on the transmission system. 
The NYISO, PJM, and ISO New England coordinated an economic study to identify where major interfaces are constraining interregional transfers. The study analyzed a series of scenarios for the 2015 timeframe to account for planned load, resource expansion and retirements, and transmission configurations that could affect these regions. The study assessed the joint production cost performance and includes the effects of relaxing various combinations of constrained transmission interfaces.
The economic studies reinforce several of the strategic issues the region is assessing: connecting renewable wind energy remote from the load centers; replacing older, high-emitting coal and oil units with cleaner-burning natural gas generation; and decreasing load-serving entity electric energy expenses and market revenues to resources. Interregional production cost studies have been successfully coordinated but require considerable effort by ISO/RTO personnel and stakeholders.
In addition to coordinating planning activities with the New England states, ISO New England proactively coordinates activities with neighboring ISO/RTO systems in the NPCC, across the Eastern Interconnection through the Eastern Interconnection Planning Collaborative, and nationally through NERC. The ISO has developed coordinated system plans with other regions. Sharing more supply and demand resources with other systems will likely become necessary, particularly to meet environmental regulations and to successfully integrate variable resources. Identifying interregional system needs and the potential impacts that proposed generating units and transmission projects could have on neighboring systems is beneficial to support interregional reliability and economical performance.

· Federal, Regional, and State Initiatives—The ISO continuously works with a wide variety of state policymakers and other regional stakeholders through its planning process. Regional initiatives have improved the transparency of transmission cost estimates, provided critical load levels and other information on market resources in needs assessments, and demonstrated progress in improving a forecast of energy efficiency. The ISO has continued to provide technical support to a number of state agencies and groups, such as NECPUC, the New England Governors’ Conference, the Consumer Liaison Group, NESCOE, and others. The planning process will continue to evolve in response to FERC and other policy developments.
As part of the Strategic Planning Initiative, the ISO is studying the economic and reliability effects of retiring aging, environmentally challenged generating units and their likely replacement with natural-gas-fired generation, variable renewable resources, and imports from the neighboring Canadian regions. The studies include production cost simulations, analyses of the natural gas system requirements, and transmission planning studies for some of these scenarios. Plans call for continuing discussions of these issues with the region’s stakeholders and providing an update on SPI studies in RSP12. Evaluating how to better align system planning requirements with wholesale market design will be an important aspect of this regional dialogue.
Active involvement and participation by all stakeholders, including public officials, state agencies, NESCOE, market participants, and other PAC members, are key elements of an open, transparent, and successful planning process. As needed, the ISO will work with these groups, as well as NEPOOL members and other interested parties, to support regional and federal policy initiatives, one of which is compliance with FERC Order No. 1000 on transmission planning and cost allocation. The ISO will continue to provide required technical support to the New England states and the federal government as they formulate policies for the region.

Appendix A
List of Acronyms and Abbreviations
	Acronym/Abbreviation
	Description

	AC
	Administrative Committee

	ACC
	advanced combined cycle

	ACEEE
	American Council for an Energy-Efficient Economy

	AEO
	Annual Energy Outlook

	ACP
	alternative compliance payment

	AGT
	Algonquin Gas Transmission

	AMRXY
	20XY Annual Markets Report

	APS
	Alternative Energy Portfolio Standard

	ARA
	annual reconfiguration auction

	ARRA
	American Recovery and Reinvestment Act of 2009

	Bcf; Bcf/d
	billion cubic feet; billion cubic feet per day

	BHE
	1) RSP subarea of northeastern Maine
2) Bangor Hydro Electric (Company)

	BOEMRE
	Bureau of Ocean Energy Management, Regulation, and Enforcement (US Department of Interior)

	BOSTON
	RSP subarea of Greater Boston, including the North Shore

	BTA
	best technology available

	Btu
	British thermal unit

	CAA
	Clean Air Act (US)

	CAGR
	compound annual growth rate

	CAIR
	Clean Air Interstate Rule

	CATR
	Comprehensive Area Transmission Review of the New England Transmission System

	CC
	combined cycle

	CCP
	capacity commitment period

	CCRP
	Central Connecticut Reliability Project

	CCRR
	Coal Combustion Residue Rule (US)

	CEEF
	Connecticut Energy Efficiency Fund

	CEII
	Critical Energy Infrastructure Information

	CELT
	capacity, energy, loads, and transmission

	2010 CELT Report
	2010–2019 Forecast Report of Capacity, Energy, Loads, and Transmission

	2011 CELT Report
	2011–2020 Forecast Report of Capacity, Energy, Loads, and Transmission

	CEP
	Comprehensive Energy Plan (VT)

	CFR
	Code of Federal Regulations

	CHP
	combined heat and power

	Civ.
	civil court

	CLG
	Consumer Liaison Group

	CMA/NEMA
	RSP subarea comprising central Massachusetts and northeastern Massachusetts

	CMP
	Central Maine Power (Company)

	CMR
	Code of Massachusetts Regulations

	CO2
	carbon dioxide

	Conn
	Connecticut

	CPCN
	Certificate of Public Convenience and Necessity

	CRMC
	Coastal Resources Management Council (RI)

	CRS
	Congressional Research Service

	CSAPR
	Cross State Air Pollution Rule (US)

	CSO
	capacity supply obligation

	CT
	1) State of Connecticut
2) RSP subarea that includes northern and eastern Connecticut
3) Connecticut load zone

	CT DPUC
	Connecticut Department of Public Utility Control

	CWA
	Clean Water Act (US)

	CWIR
	Clean Water Intake Rule (US)

	DC
	District of Columbia; direct current

	D.C. Cir.
	District of Columbia Circuit (US Court of Appeals)

	DCT
	double-circuit tower

	D.D.C.
	US District Court for the District of Columbia

	DE
	Delaware

	DEEP
	Department of Energy and Environmental Protection (CT)

	DG
	distributed generation

	DLR
	dynamic line rating

	DOE
	Department of Energy (US)

	DOER
	Department of Energy Resources (MA)

	DPS
	Department of Public Service (VT)

	DPUC
	Department of Public Utility Control (CT)

	DVAR
	dynamic voltage ampere reactive system

	DZ
	dispatch zone

	ECMB
	Energy Conservation Management Board

	EE
	energy efficiency

	EIA
	Energy Information Administration (US DOT)

	EIPC
	Eastern Interconnection Planning Collaborative

	EISPC
	Eastern Interconnection States Planning Council

	EMS
	Energy Management System

	EPA
	US Environmental Protection Agency (US)

	EPAct
	Energy Policy Act of 2005

	EPRI
	Electric Power Research Institute

	ERCOT
	Electric Reliability Council of Texas

	ERO
	Electric Reliability Organization

	ETU
	Elective Transmission Upgrade

	EV
	Efficiency Vermont

	F.3d 
	Federal Reporter, third series

	FACTS
	Flexible Alternating-Current Transmission System

	FAQ
	frequently asked question

	FCA
	Forward Capacity Auction

	FCA #N
	nth Forward Capacity Auction

	FCM
	Forward Capacity Market

	Fed. Reg.
	Federal Register

	FERC
	Federal Energy Regulatory Commission

	FIT
	feed-in tariff

	FOA
	Funding Opportunity Announcement

	FRM
	Forward Reserve Market

	FTR
	financial transmission rights

	GCA
	Green Communities Act (MA)

	GDP
	gross domestic product

	GHCC
	Greater Hartford Central Connecticut (part of NEEWS)

	GHG
	greenhouse gas

	G.L.
	general law

	GOEIS
	Governor’s Office of Energy Independence and Security

	GPM
	gallons per minute

	GPS
	global positioning satellite

	Greater Connecticut
	RSP study area that includes the RSP subareas of NOR, SWCT, and CT

	Greater Southwest Connecticut
	RSP study area that includes the southwestern and western portions of Connecticut and comprises the SWCT and NOR subareas

	GRI
	Greater Rhode Island

	GSRP
	Greater Springfield Reliability Project

	GW
	gigawatt

	GWh
	gigawatt-hour(s)

	HAP
	hazardous air pollutant

	HQ
	Hydro-Québec Balancing Authority Area

	HQICC
	Hydro-Québec Installed Capability Credit

	H.R.
	House of Representatives

	HVDC
	high-voltage direct current

	ICAP
	installed capacity

	ICR
	Installed Capacity Requirement

	IEEE
	Institute of Electrical and Electronics Engineers

	IESO
	Independent Electric System Operator (Ontario, Canada)

	IGTS
	Iroquois Gas Transmission System

	IPSAC
	Inter-Area Planning Stakeholder Advisory Committee

	IRC
	ISO/RTO Council

	IREMM
	Interregional Electric Market Model

	ISO
	Independent System Operator of New England; ISO New England

	ISO/RTO
	Independent System Operator/Regional Transmission Organization

	ISOs
	Independent System Operators

	ISO tariff
	ISO New England’s Transmission, Markets, and Services Tariff

	IVGTF
	Integrating Variable Generation Task Force (NERC)

	JIPC
	Joint ISO/RTO Planning Committee

	kton
	kiloton

	kV
	kilovolt(s)

	kW
	kilowatt

	kWh
	kilowatt-hour

	lb
	pound

	LCC
	local control center

	LDC
	local distribution company

	LFG
	landfill gas

	LLC
	limited liability company

	LMP
	locational marginal price

	LNG
	liquefied natural gas

	LOLE
	loss-of-load expectation

	LOS
	loss of source

	Lower SEMA; LSM
	lower southeastern Massachusetts

	LSE
	load-serving entity

	LSR
	local sourcing requirement

	M&NE
	Maritimes and Northeast (Pipeline)

	MA
	Massachusetts

	MACT
	maximum achievable control technology

	MA DOER
	Massachusetts Department of Energy Resources

	MA DPU
	Massachusetts Department of Public Utilities

	Mss. Gen. Laws
	General Laws of Massachusetts

	max
	maximum

	MCL
	maximum capacity limit

	MD
	Maryland

	ME
	1) State of Maine
2) RSP subarea that includes western and central Maine and Saco Valley, New Hampshire
3) Maine load zone

	MEA
	Marginal Emissions Analysis

	MEPCO
	Maine Electric Power Company, Inc.

	METU
	Market Efficiency Transmission Upgrade

	MISO
	Midwest Independent System Operator

	mils
	one thousandth of a dollar

	MMBtu
	million British thermal units

	mo.
	month

	MOU
	Memorandum of Understanding

	MPRP
	Maine Power Reliability Program

	MPUC
	Maine Public Utilities Commission

	MSW
	municipal solid waste

	mtons
	million tons

	MVAR
	megavolt-ampere reactive

	MW
	megawatt(s)

	MWh
	megawatt-hour(s)

	N-1
	first-contingency loss

	N-1-1
	second-contingency loss

	na
	not applicable

	NAAQS
	National Ambient Air Quality Standards

	NAESB
	North American Energy Standards Board

	NB
	New Brunswick

	n.d.
	no date

	NBSO
	New Brunswick System Operator

	NCPC
	Net Commitment-Period Compensation

	NCSPXY
	Northeast Coordinated System Plan 20XY

	NCTC
	North County Transmission Commission (NH)

	NECPUC
	New England Conference of Public Utilities Commissioners

	NEEWS
	New England East–West Solution

	NEGC
	New England Governors' Conference

	NEG/ECP
	New England Governors/Eastern Canadian Premiers

	NEITC
	New England Independent Transmission Company

	NEL
	net energy for load

	NEMA
	1) RSP subarea for northeast Massachusetts
2) Northeast Massachusetts load zone

	NEMA/Boston
	Combined load zone that includes northeast Massachusetts and the Boston area

	NEPOOL
	New England Power Pool

	NERC
	North American Electric Reliability Corporation

	NESCAUM
	Northeast States for Coordinated Air Use Management

	NESCOE
	New England States Committee on Electricity

	NESHAP
	National Emission Standard for Hazardous Air Pollutant

	NEWIS
	New England Wind Integration Study

	NG
	natural gas

	NGA
	Northeast Gas Association

	NGCC
	natural gas combined cycle

	NGRID
	National Grid

	NH
	1) State of New Hampshire
2) RSP subarea comprising northern, eastern, and central New Hampshire; eastern Vermont; and southwestern Maine
3) New Hampshire load zone

	NIETC
	National Interest Electric Transmission Corridors

	NIST
	National Institute of Standards and Technology

	NJ
	New Jersey

	NNE
	northern New England

	No.
	number

	NO2
	nitrogen dioxide

	NOPR
	Notice of Proposed Rulemaking

	NOR
	RSP subarea that includes Norwalk and Stamford, Connecticut

	NOX
	nitrogen oxide(s)

	NPCC
	Northeast Power Coordinating Council, Inc.

	NREL
	National Renewable Energy Laboratory (US DOE)

	NRI
	Northeast Reliability Interconnection

	Nuc
	nuclear

	NWVT
	Northwest Vermont

	NY
	New York Balancing Authority Area

	NYISO
	New York Independent System Operator

	NYSERDA
	New York State Energy Research Development Authority

	O3
	ozone

	OATT
	Open Access Transmission Tariff

	OP 4
	ISO Operating Procedure No. 4, Action during a Capacity Deficiency

	OP 7
	ISO Operating Procedure No. 7, Action in an Emergency

	OP 8
	ISO Operating Procedure No. 8, Operating Reserve and Regulation

	OP 19
	ISO Operating Procedure No. 19, Transmission Operations

	OPA 
	Ontario Power Authority

	PA 
	1) Pennsylvania

2) program administrator

	PAC
	Planning Advisory Committee

	PDC
	phasor data concentrator

	PDR
	passive demand resource

	PER
	peak energy rent

	PEV
	plug-in electric vehicle

	PJM
	PJM Interconnection LLC, the RTO for all or parts of Delaware, Illinois, Indiana, Kentucky, Maryland, Michigan, New Jersey, North Carolina, Ohio, Pennsylvania, Tennessee, Virginia, and the District of Columbia

	PM
	particulate matter

	PM2.5
	fine particulates

	PMU
	phasor measurement unit

	pnode
	pricing node

	PNGTS
	Portland Natural Gas Transmission System

	PP 3
	ISO Planning Procedure No. 3, Reliability Standards for the

New England Area Bulk Power Supply System

	PP 4
	ISO Planning Procedure No. 4, Procedure for Pool-Supported PTF Cost Review

	PP 10
	ISO Planning Procedure No. 10, Planning Procedure to Support the Forward Capacity Market

	PPA 
	Proposed Plan Application

	PSPC
	Power Supply Planning Committee

	PTF
	pool transmission facility

	PTO
	participating transmission owner

	Pub. L.
	public law

	PUC
	Public Utilities Commission

	PURA
	Public Utility Regulatory Authority (CT)

	PV
	photovoltaic

	queue (the)
	ISO Generator Interconnection Queue

	RC
	Reliability Committee

	RCRA
	Resource Conservation and Recovery Act (US)

	REC
	Renewable Energy Certificate

	REMVEC
	Rhode Island-Eastern Massachusetts-Vermont Energy Control

	RENEW
	Renewable Energy New England

	Resid
	residual

	RFI
	request for information

	RFP
	request for proposals

	RGGI
	Regional Greenhouse Gas Initiative

	RGSP
	real gross state product

	RI
	1) State of Rhode Island

2) RSP subarea that includes the part of Rhode Island bordering Massachusetts

3) Rhode Island load zone

	RIRP
	Rhode Island Reliability Project

	RNS
	Regional Network Service

	ROS
	rest of system

	RPS
	Renewable Portfolio Standard

	RSP
	Regional System Plan

	RSPXY
	20XY Regional System Plan

	RTEG
	real-time emergency generation

	RTO
	Regional Transmission Organization

	RWK
	Rumford–Woodstock–Kimball Road

	S.
	Senate (US)

	SAMP
	Special Area Management Plan (RI)

	SB
	Senate Bill

	SCC
	seasonal claimed capability

	S.D.N.Y.
	US District Court Southern District of New York

	SEMA
	1) RSP subarea comprising southeastern Massachusetts and Newport, Rhode Island

2) Southeastern Massachusetts load zone

	Sess.
	Session (Congress)

	SIDU
	synchrophasor infrastructure and data utilization

	SIP
	State Implementation Plan (for NOX)

	SLR
	static line rating

	SMD
	Standard Market Design

	SME
	RSP subarea for southeastern Maine

	SO2
	sulfur dioxide

	SREC
	Solar Renewable Energy Certificate

	SPS
	special protection system

	sq.
	square

	SREC
	Solar Renewable Energy Credit

	SVC
	static VAR compensator

	SWCT
	RSP subarea for southwestern Connecticut

	Tcf
	trillion cubic feet

	TGP
	Tennessee Gas Pipeline

	TO
	transmission owner

	TRC
	Tradable Renewable Credit; Technical Review Committee

	TWh
	terawatt-hour

	UATR
	Utility Air Toxics Rule (US)

	US
	United States

	VAR
	voltage ampere reactive

	USC
	United States Code

	VELCO
	Vermont Electric Power Company

	VT
	1) State of Vermont

2) RSP subarea that includes Vermont and southwestern New Hampshire

3) Vermont load zone

	20XY VT LRP
	20XY Vermont Long-Range Plan

	WCMA
	Western/Central Massachusetts load zone

	WMA
	RSP subarea for western Massachusetts

	WMECO
	Western Massachusetts Electric Company

	yr
	year
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� ISO New England Open Access Transmission Tariff, Section II, Attachment K, “Regional System Planning Process” (December 7, 2007), �HYPERLINK "http://www.iso-ne.com/regulatory/tariff/sect_2/oatt/oatt.pdf"�http://www.iso-ne.com/regulatory/tariff/sect_2/oatt/oatt.pdf��HYPERLINK��. ISO New England Inc. Transmission, Markets, and Services Tariff, Part II, Section 48 (2010), �HYPERLINK "http://www.iso-ne.com/regulatory/tariff/index.html"�http://www.iso-ne.com/regulatory/tariff/index.html�.


� RSP11 is based on the June 2011 RSP Project List, �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/projects/index.html"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/projects/index.html�.


� NEPOOL was formed by the region’s private and municipal utilities to foster cooperation and coordination among the utilities in the six-state region and ensure a dependable supply of electricity. Today, NEPOOL members serve as ISO stakeholders and market participants. More information is available at �HYPERLINK "http://www.iso-ne.com/committees/nepool_part/index.html"�http://www.iso-ne.com/committees/nepool_part/index.html�.


� ISO tariff, Attachment D, “ISO New England Information Policy” (August 30, 2010), �HYPERLINK "http://www.iso-ne.com/regulatory/tariff/attach_d/index.html"�http://www.iso-ne.com/regulatory/tariff/attach_d/index.html�. OATT, Schedules 22 and 23, “Standard Large Generator Interconnection Procedures” (January 31, 2011) and “Standard Small Generator Interconnection Procedures” (January 31, 2011), �HYPERLINK "http://www.iso-ne.com/regulatory/tariff/sect_2/index.html"�http://www.iso-ne.com/regulatory/tariff/sect_2/index.html�.


� Past RSPs are archived at �HYPERLINK "http://www.iso-ne.com/trans/rsp/index.html"�http://www.iso-ne.com/trans/rsp/index.html�. For access to supporting reports, contact ISO Customer Service at 413-540-4220. 


� PAC materials and meeting minutes are available at �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/index.html"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/index.html�. For access to PAC critical energy infrastructure information (CEII), complete the PAC Access Request Form at �HYPERLINK "http://www.iso-ne.com/support/custsvc/forms/index.html"�http://www.iso-ne.com/support/custsvc/forms/index.html� and mail to ISO New England Inc., Attn: Customer Support, One Sullivan Road, Holyoke, MA 01040-2841, or email PDF file to �HYPERLINK "mailto:custserv@iso-ne.com"�custserv@iso-ne.com�.


� ISO New England Inc. Transmission, Markets, and Services Tariff, Part II, (ISO tariff) (2011), �HYPERLINK "http://www.iso-ne.com/regulatory/tariff/index.html"�http://www.iso-ne.com/regulatory/tariff/index.html��HYPERLINK��. Information on NERC requirements is available at �HYPERLINK "http://www.nerc.com"�http://www.nerc.com�. Information on NPCC is available at http://www.npcc.org/.


� Meeting materials and notes and meeting dates for discussing the Strategic Planning Initiative are available at �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/strategic_planning_discussion/index.html"�http://www.iso-ne.com/committees/comm_wkgrps/strategic_planning_discussion/index.html�. 


� In-merit generation is when the generators with the lowest-price offers are committed and dispatched first, and increasingly higher-priced generators are brought on line as demand increases. Out-of-merit dispatch is when higher-priced generators are committed and dispatched before lower-priced resources to respect system reliability requirements, which results in increased costs to load.


� Passive demand resources are principally designed to save electric energy use and are in place at all times without requiring direction from the ISO. Active demand resources reduce load in response to a request from the ISO to do so for system reliability reasons or in response to a price signal. 


� The ISO’s Forecast Data 2011 (May 5, 2011), sheet 9 (�HYPERLINK "http://www.iso-ne.com/trans/celt/fsct_detail/index.html"�http://www.iso-ne.com/trans/celt/fsct_detail/index.html�) shows that the gross consumption of electric energy for 2020 is 151,498 gigawatt-hours (GWh). The savings attributable to federal appliance standards is 2,253 GWh for 2020. In addition, passive demand resources are projected to save 7,194 GWh. 


� The 50/50 “reference-case” peak loads have a 50% chance of being exceeded because of weather conditions. For the reference case, the summer peak load is expected to occur at a weighted New England-wide temperature of 90.2°F, and the winter peak load is expected to occur at 7.0°F. The 90/10 “extreme-case” peak loads have a 10% chance of being exceeded because of weather. For the extreme case, the summer peak is expected to occur at a temperature of 94.2°F, and the winter peak is expected to occur at a temperature of 1.6°F.


� The 13.6% includes the energy-efficiency goals for Massachusetts, Maine, and Rhode Island, plus the Connecticut Renewable Portfolio Standards Class III goals, which include energy-efficiency and combined heat and power. The state EE goals do not take credit for federal appliance standards. 


� The FERC-approved 32,127 MW value is based on the RSP10 load forecast and appears in the ISO’s 2011–2020 Forecast Report of Capacity, Energy, Loads, and Transmission (CELT) (May 2011), �HYPERLINK "http://www.iso-ne.com/trans/celt/report/"�http://www.iso-ne.com/trans/celt/report/�. Representative net ICR values are illustrative future ICRs for the region, minus a monthly value that reflects the annual installed capacity benefits of the Hydro Québec Phase II Interconnection. 


� A capacity commitment period runs from June 1 through May 31 of the following year. FCA #5 covers June 1, 2014, through May 31, 2015. Existing capacity resources are required to participate in the FCA and are automatically entered into the capacity auction. However, these resources may indicate a desire to be removed from the FCA by submitting a delist bid before the existing-capacity qualification deadline. 


� A nonprice retirement request is a binding request to retire the entire capacity of a generating resource.


� The ISO Generator Interconnection Queue includes those generators that have submitted requests to interconnect to the ISO New England transmission system.


� FERC, Order on Paper Hearing and Order on Rehearing, Docket Nos. ER10-787-000, EL10-50-000, EL10-57-000, ER10-787-004, EL10-50-002, and EL10-57-002, 135 FERC ¶ 61,029 (April 13, 2011), �HYPERLINK "http://www.iso-ne.com/regulatory/ferc/orders/2011/apr/err10-787-000_4-13-11_fcm_redesign_order.pdf"�http://www.iso-ne.com/regulatory/ferc/orders/2011/apr/err10-787-000_4-13-11_fcm_redesign_order.pdf�.


� According to NERC, NPCC, and ISO criteria, a contingency is the loss of one or more generation, transmission, or both types of facilities or power system elements. A system’s first contingency (N-1) is when the power element (facility) with the largest impact on system reliability is lost. A second contingency (N-1-1) takes place after a first contingency has occurred and is the loss of the facility that at that time has the largest impact on the system. 


� To conduct some RSP studies, the region is divided into various areas related to their electrical system characteristics. Greater Connecticut is an area that has boundaries similar to the State of Connecticut but is slightly smaller because of electrical system limitations near Connecticut’s borders with western Massachusetts and Rhode Island. Greater Southwest Connecticut includes southwestern and western portions of Connecticut. The BOSTON area (all capitalized) includes the city of Boston and northeast Massachusetts. (See Section � REF _Ref297973562 \r \h  \* MERGEFORMAT ��2.4�.)


� The ISO develops the representative operating-reserve requirements of these major import areas as ranges to account for future uncertainties about the availability of resources, load variations due to weather, and other factors. The need for the BOSTON area is expected to grow from a range of 0 to 250 MW for 2011 through 2014 to a range of 0 to 400 MW for 2015 as a result of the retirement of the Salem Harbor units.


� DOE, 2009 National Electric Transmission Congestion Study (December 2009), �HYPERLINK "http://www.congestion09.anl.gov/documents/docs/Congestion_Study_2009.pdf"�http://www.congestion09.anl.gov/documents/docs/Congestion_Study_2009.pdf�. The Eastern Interconnection consists of the interconnected transmission and distribution infrastructure that synchronously operates east of the Rocky Mountains, excluding the portion of the system located in the Electric Reliability Council of Texas (ERCOT) and Québec.


� The current update of the RSP Project List is available at �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/projects/index.html"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/projects/index.html�. ISO New England Open Access Transmission Tariff (December 7, 2007), �HYPERLINK "http://www.iso-ne.com/regulatory/tariff/sect_2/index.html"�http://www.iso-ne.com/regulatory/tariff/sect_2/index.html�.


� Cost estimates without transmission cost allocation approval are subject to wide ranges of accuracy and change as projects progress through various stages of implementation. The $5.3 billion cost estimate has a range of $4.3 to $6.3 billion based on projects that are proposed, planned, and under construction. See the June 2011 RSP Project List PAC presentation (June 30, 2011), slide 7, at �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/projects/2011/june_project_list_slides.pdf"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/projects/2011/june_project_list_slides.pdf�.


� Regional network service is the transmission service over the pool transmission facilities (PTFs), including services used for network resources or regional network load not physically interconnected with a PTF. As of 2011, the existing RNS rate is $0.012/kWh and is estimated to increase to $0.021/kWh in 2015.


� The ISO is studying the amount of export-transfer capability from Maine to New Hampshire.


� An elective transmission upgrade (ETU) is an upgrade to the New England transmission system that is voluntarily funded by one or more participants that have agreed to pay for all the costs of the upgrade. Merchant transmission facilities are independently developed and funded and subject to the operational control of the ISO, pursuant to an operating agreement specific to each of these facilities. 


� See the materials presented at the May 26 PAC meeting at �HYPERLINK "https://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2011/may262011/nta_analysis.pdfb"�https://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2011/may262011/nta_analysis.pdf�. 


� Assessment of New England’s Natural Gas Pipeline Capacity to Satisfy Short- and Near-Term Power Generation Needs, public version scope of work (May 17, 2011), �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/strategic_planning_discussion/materials/2011/pv_final_sow_isone_2011_natural_gas_study_5_17_11.pdf"�http://www.iso-ne.com/committees/comm_wkgrps/strategic_planning_discussion/materials/2011/pv_final_sow_isone_2011_natural_gas_study_5_17_11.pdf�.


� 2009 ISO New England Electric Generator Air Emissions Report (March 2011), �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/eag/mtrls/2011/apr82011/final_2009_emissions.pdf"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/eag/mtrls/2011/apr82011/final_2009_emissions.pdf�.


� Air emission regulations cover nitrogen oxides (NOX), particulates, sulfur dioxide (SO2), mercury, other air toxics, and greenhouse gases, such as carbon dioxide (CO2).


� The purchase of an emission allowance authorizes a source to emit one ton of a pollutant during a given year or any year thereafter. At the end of each year, the source must hold an amount of allowances at least equal to its annual emissions.


� Federal Implementation Plans to Reduce Interstate Transport of Fine Particulate Matter and Ozone in 27 States; Correction of SIP Approvals for 22 States (Cross-State Air Pollution Rule), 40 CFR Parts 51, 52, 72, 78, and 97 (July 6, 2011), �HYPERLINK "http://www.epa.gov/airtransport/pdfs/TR_070611_WEB.pdf"�http://www.epa.gov/airtransport/pdfs/TR_070611_WEB.pdf�.


� Leakage refers to an increase in lower-cost, imported power from non-RGGI areas. The concern is that this could increase the CO2 emissions in New England by higher-carbon-emitting plants located outside the RGGI states that are not subject to the RGGI cap, offsetting, to some degree, the intended CO2 reductions within the RGGI states.


� RPSs apply only to competitive retail suppliers, which excludes load served by municipal utilities.


� Renewable energy certificates are tradable, nontangible commodities, each representing the eligible renewable generation attributes of 1 MWh of actual generation from a grid-connected renewable resource.


� NESCOE, “Request for Information in Support of Meeting New England’s Renewable Energy Goals Cost Effectively” (December 30, 2010), �HYPERLINK "http://www.nescoe.com/Coordinated_Procurement.html"�http://www.nescoe.com/Coordinated_Procurement.html�.


� GE Applications and Systems Engineering. New England Wind Integration Study (December 5, 2010), �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/reports/2010/newis_report.pdf"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/reports/2010/newis_report.pdf�. PAC archives of NEWIS materials are available at �HYPERLINK "http://iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/reports/2010/index.html"�http://iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/reports/2010/index.html�.


� Additional information on the EIPC is available at �HYPERLINK "http://www.eipconline.com/"�http://www.eipconline.com/�.


� The 2009 Northeast Coordinated System Plan (NCSP09) (ISO New England, NYISO, and PJM; May 24, 2010) and supplemental materials and reports are available at �HYPERLINK "http://iso-ne.com/committees/comm_wkgrps/othr/ipsac/ncsp/index.html"�http://iso-ne.com/committees/comm_wkgrps/othr/ipsac/ncsp/index.html�, �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/othr/ipsac/reports/index.html"�http://www.iso-ne.com/committees/comm_wkgrps/othr/ipsac/reports/index.html�, and �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/othr/ipsac/mtrls/index.html"�http://www.iso-ne.com/committees/comm_wkgrps/othr/ipsac/mtrls/index.html�.


� Transmission Planning and Cost Allocation by Transmission Owning and Operating Public Utilities, 18 CFR Part 35 (136 FERC ¶ 61,051, Docket No. RM10-23-000, Order 1000) (July 21, 2011), �HYPERLINK "http://www.ferc.gov/industries/electric/indus-act/trans-plan.asp"�http://www.ferc.gov/industries/electric/indus-act/trans-plan.asp� and �HYPERLINK "http://www.ferc.gov/whats-new/comm-meet/2011/072111/E-6.pdf"�http://www.ferc.gov/whats-new/comm-meet/2011/072111/E-6.pdf�.


� Any stakeholder can designate a representative to the PAC by providing written notice to the ISO. PAC materials (2001–2011) are available at �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/index.html"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/index.html�.


� NEPOOL was formed by the region’s private and municipal utilities to foster cooperation and coordination among the utilities in the six-state region and ensure a dependable supply of electricity. Today, NEPOOL members serve as ISO stakeholders and market participants. More information on NEPOOL participants is available at �HYPERLINK "http://www.iso-ne.com/committees/nepool_part/index.html"�http://www.iso-ne.com/committees/nepool_part/index.html�.


� ISO New England Inc. Transmission, Markets, and Services Tariff (ISO tariff) (2011), �HYPERLINK "http://www.iso-ne.com/regulatory/tariff/index.html"�http://www.iso-ne.com/regulatory/tariff/index.html�, including Section II. ISO New England Open Access Transmission Tariff, �HYPERLINK "http://www.iso-ne.com/regulatory/tariff/sect_2/index.html"�http://www.iso-ne.com/regulatory/tariff/sect_2/index.html�. 


� Supply resources are generating units that use nuclear energy, fossil fuels (such as gas, oil, or coal), or renewable fuels (such as water, wind, or the sun) to produce electricity. In general, demand resources are measures that reduce consumer demand for electricity from the power system.


� Renewable sources of energy are those that are naturally replenished, such as solar, hydro, wind, selected biomass (e.g., wood and wood-waste solids and gas), geothermal, ocean thermal, and tidal sources of power. Other fuel sources that can be regarded as renewable resources include landfill gas (LFG) (i.e., the gas that results from decomposition in landfills and either is collected, cleaned, and used for generation or is vented or flared) and refuse (municipal solid waste). Some states consider fuel cells to be renewable.


� Changes to markets may help meet future system needs by providing incentives for the development of market resources. These changes are subject to a different stakeholder process and are described in the ISO’s Annual Markets Report (�HYPERLINK "http://www.iso-ne.com/markets/mkt_anlys_rpts/annl_mkt_rpts/index.html"�http://www.iso-ne.com/markets/mkt_anlys_rpts/annl_mkt_rpts/index.html�) and Wholesale Markets Project Plan (http://www.iso-ne.com/pubs/whlsle_mkt_pln/index.html).


� Load is the demand for electricity measured in megawatts (MW).


� For a list of PAC agendas, see �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mins/2011/agenda_rsp_schedule.pdf"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mins/2011/agenda_rsp_schedule.pdf�.


� PAC materials and meeting minutes are available at http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/index.html.


� ISO New England Information Policy (ISO tariff, Attachment D) (2011), http://www.iso-ne.com/regulatory/tariff/attach_d/index.html.


� Market Rule 1 (ISO tariff, Section III) (2011), http://www.iso-ne.com/regulatory/tariff/sect_3/index.html.


� A merchant transmission facility is an independently developed and funded facility subject to the operational control of the ISO, pursuant to an operating agreement specific to each facility (refer to Section � REF _Ref296338403 \r \h  \* MERGEFORMAT ��7.3.4�).


� The current list is available at �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/projects/index.html"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/projects/index.html�. The June 2011 update lists information for six new projects and 39 projects expected to be placed in service in New England by the end of 2011 and a cumulative investment of about $9.3 billion through 2015 for projects proposed, planned, under construction, and placed in service.


� Recent and archived RSP materials are available at http://www.iso-ne.com/trans/rsp/index.html. The latest and archived editions of the AMR are available at �HYPERLINK "http://www.iso-ne.com/markets/mkt_anlys_rpts/annl_mkt_rpts/"�http://www.iso-ne.com/markets/mkt_anlys_rpts/annl_mkt_rpts/�. The needs assessments and solution studies that have been presented to the PAC and posted on the ISO website can be obtained by contacting ISO Customer Service at 413-540-4220. 


� Stakeholders also can obtain publicly available network models of the transmission system through the FERC 715 process, which requires transmitting utilities that operate facilities rated at or above 100 kV to submit information to FERC annually; see �HYPERLINK "http://www.ferc.gov/docs-filing/eforms/form-715/overview.asp"�http://www.ferc.gov/docs-filing/eforms/form-715/overview.asp�. The ISO Information Policy (ISO tariff, Attachment D) addresses the requirements for controlling the disclosure of CEII and confidential information; see �HYPERLINK "http://www.iso-ne.com/regulatory/tariff/attach_d/index.html"�http://www.iso-ne.com/regulatory/tariff/attach_d/index.html�. A revision to the Information Policy was filed with FERC on May 11, 2011, to provide additional stability and short-circuit data to stakeholders; see �HYPERLINK "http://www.iso-ne.com/regulatory/ferc/filings/2011/may/er11-3530-000_5-6-11_fap_revisions.pdf"�http://www.iso-ne.com/regulatory/ferc/filings/2011/may/er11-3530-000_5-6-11_fap_revisions.pdf�.


� A balancing authority area is a group of generation, transmission, and loads within the metered boundaries of the entity (balancing authority) that maintains the load-resource balance within the area. Balancing authority areas were formerly referred to as control areas. Further information is available in the NERC glossary at �HYPERLINK "http://www.nerc.com/docs/standards/rs/Glossary_12Feb08.pdf"�http://www.nerc.com/docs/standards/rs/Glossary_12Feb08.pdf�.


� The Eastern Interconnection consists of the interconnected transmission and distribution infrastructure that synchronously operates east of the Rocky Mountains, excluding the portion of the system located in the Electric Reliability Council of Texas (ERCOT) and Québec. 


� Preventing Undue Discrimination and Preference in Transmission Service, 18 CFR Parts 35 and 37, (Docket Nos. RM05-17-000 and RM05-25-000; Order 890) (February 16, 2007), �HYPERLINK "http://www.ferc.gov/whats-new/comm-meet/2007/021507/E-1.pdf"�http://www.ferc.gov/whats-new/comm-meet/2007/021507/E-1.pdf�. NERC Reliability Standards (2010), �HYPERLINK "http://www.nerc.com/page.php?cid=2|20"�http://www.nerc.com/page.php?cid=2|20�. NPCC Regional Standards (2010),�HYPERLINK "%20https://www.npcc.org/Standards/default.aspx."� https://www.npcc.org/Standards/default.aspx.� ISO New England Planning Procedures, �HYPERLINK "http://www.iso-ne.com/rules_proceds/isone_plan/index.html"�http://www.iso-ne.com/rules_proceds/isone_plan/index.html�. ISO New England Operating Procedures, �HYPERLINK "http://www.iso-ne.com/rules_proceds/operating/index.html"�http://www.iso-ne.com/rules_proceds/operating/index.html�.


� The ISO is not responsible for portions of northern and eastern Maine. The Northern Maine Independent System Administrator, Inc. (NMISA) is a nonprofit entity responsible for the administration of the northern Maine transmission system and electric power markets in Aroostook and Washington counties, which has a peak load of approximately 130 MW; see �HYPERLINK "http://www.nmisa.com"�http://www.nmisa.com�.


� In exchange for compensation based on wholesale electricity prices, customers in ISO demand-response programs reduce load continuously or quickly, when instructed, to enhance system reliability or in response to price signals in exchange for compensation based on wholesale market prices. The 2,035 MW of ISO demand resources do not include energy efficiency provided by other customer-based programs outside the ISO markets or are otherwise unknown to the ISO. See Section � REF _Ref296338746 \r \h  \* MERGEFORMAT ��5.2.3� for more details on demand resources. 


� The ISO’s second-highest peak on record occurred on July 22, 2011, estimated at 27,702 MW. 


� For more information on New England wholesale electricity markets, see the ISO’s 2010 Annual Markets Report (AMR10) (June 3, 2011), �HYPERLINK "http://www.iso-ne.com/markets/mkt_anlys_rpts/annl_mkt_rpts/index.html"�http://www.iso-ne.com/markets/mkt_anlys_rpts/annl_mkt_rpts/index.html�.


� Installed capacity is the megawatt capability of a generating unit, dispatchable load, external resource or transaction, or demand resource that qualifies as a participant in the ISO’s Forward Capacity Market according to the market rules. Additional information is available at �HYPERLINK "http://www.iso-ne.com/markets/othrmkts_data/fcm/index.html"�http://www.iso-ne.com/markets/othrmkts_data/fcm/index.html�.


� Regulation is the capability of specially equipped generators to increase or decrease their generation output every four seconds in response to signals they receive from the ISO to control slight changes on the system.


� Unloaded operating capacity is operational capacity not generating electric energy but able to convert to generating energy. A contingency is the sudden loss of a generation or transmission resource. A system’s first contingency (N−1) is when the power element (facility) with the largest impact on system reliability is lost. A second contingency (N−1−1) takes place after a first contingency has occurred and is the loss of the facility that at that time has the largest impact on the system.


� Load zones can also have the same boundaries as reliability regions, which are intended to reflect the operating characteristics of, and the major constraints on, the New England transmission system. See Market Rule 1, Section III.2.7, of the ISO tariff; http://www.iso-ne.com/regulatory/tariff/sect_3/_mr1_sect_1-12.pdf.


� The ISO tariff allows loads that meet specified requirements to request and receive nodal pricing.


� Real-time emergency generation is distributed generation (i.e., the use of electricity generated on site; DG) the ISO calls on to operate during certain voltage-reduction or more severe actions but must limit its operation to 600 MW to comply with the generation’s federal, state, or local air quality permit(s) or combination of permits, as well as the ISO’s market rules. RTEG operations result in curtailing load on the grid, as the distributed energy provided by the emergency generator begins serving demand.


� Active demand resources reduce load in response to a request from the ISO to do so for system reliability reasons or in response to a price signal. They include installed measures, such as equipment, services, and strategies that reduce end-use demand on the electricity network during specific performance hours. Passive demand resources are designed to save electric energy and include energy-efficiency measures, such as the use of energy-efficient appliances and lighting, advanced cooling and heating technologies, electronic devices to cycle air conditioners on and off, and equipment to shift load to off-peak hours of demand. 


� The distribution of generation resources by RSP subarea is available in the ISO’s presentation, “New England System Plan System Overview,” slide 7 (May 23, 2011), �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2009/mar312009/a_system_overview.pdf"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2009/mar312009/a_system_overview.pdf�.


� The ISO’s Capacity, Energy, Load, and Transmission (CELT) Reports and associated documentation contain more detailed information on short- and long-run forecast methodologies, models, and inputs; weather normalization; regional, state, subarea, and load-zone forecasts of annual electric energy use and peak loads; high- and low-forecast bandwidths; and retail electricity prices. They are available at “CELT Forecasting Details 2011,” �HYPERLINK "http://www.iso-ne.com/trans/celt/fsct_detail/index.html"�http://www.iso-ne.com/trans/celt/fsct_detail/index.html�. Also see 2011–2020 Forecast Report of Capacity, Energy, Loads, and Transmission (May 2011), �HYPERLINK "http://www.iso-ne.com/trans/celt/report/"�http://www.iso-ne.com/trans/celt/report/�.


� ISO New England 2010 Regional System Plan (RSP10) (October 28, 2010), �HYPERLINK "http://www.iso-ne.com/trans/rsp/2010/index.html"�http://www.iso-ne.com/trans/rsp/2010/index.html�. Refer to PAC materials presented on February 16, 2011, �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2011/feb162011/index.html"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2011/feb162011/index.html�.


� Moody’s Analytics, Inc., Economy.com (2010), �HYPERLINK "http://www.economy.com/default.asp"�http://www.economy.com/default.asp. Electricity load forecasters throughout the United States and New England use Moody’s �economic forecasts. 


� The 50/50 “reference” case peak loads have a 50% chance of being exceeded because of weather conditions. For the reference case, the summer peak load is expected to occur at a weighted New England-wide temperature of 90.2°F, and the winter peak load is expected to occur at 7.0°F. The 90/10 “extreme” case peak loads have a 10% chance of being exceeded because of weather. For the extreme case, the summer peak is expected to occur at a temperature of 94.2°F, and the winter peak is expected to occur at a temperature of 1.6°F.


� The compound annual growth rate (CAGR) is calculated as follows:


�


� See ISO New England RSP11 Long-Run Forecast of Energy and Seasonal Peaks, PAC presentation, slide 22 (February 16, 2011), �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2011/feb162011/index.html"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2011/feb162011/index.html�.


� The increase in electric energy savings attributable to active demand resources, which reduce peak load (see Sections � REF _Ref234811928 \r \h  \* MERGEFORMAT ��2.3� and � REF _Ref296345985 \r \h  \* MERGEFORMAT ��5.2�), is insignificant.


� The inflation rate was obtained from Moody’s Analytics, Economy.com, as part of its October 2010 economic forecast. Order Accepting in Part and Modifying in Part Standard Market Design Filing and Dismissing Compliance Filing, FERC Docket Nos. ER02-2330-000 and EL00-62-039 (September 20, 2002), 37. For background information, see Explanatory Statement in Support of Settlement Agreement of the Settling Parties and Request for Expedited Consideration and Settlement Agreement Resolving All Issues, FERC Docket Nos. ER03-563-000, -030, -055 (filed March 6, 2006; as amended March 7, 2006). Refer to AMR09, Section 2.2 and Section 4, for more information on the FCM, �HYPERLINK "http://www.iso-ne.com/markets/mkt_anlys_rpts/annl_mkt_rpts/index.html"�http://www.iso-ne.com/markets/mkt_anlys_rpts/annl_mkt_rpts/index.html�.


� Peak energy rent reduces capacity market payments for all capacity resources, typically when electricity demand is high and prices in the electric energy markets go above the PER threshold price (i.e., an estimate of the electric energy cost of the most expensive resource on the system). Section � REF _Ref296347836 \r \h  \* MERGEFORMAT ��5.2.2� contains additional information on the FCA.


� Refer to the ISO presentation, “RSP11 Long-Run Forecast of Energy and Seasonal Peaks” (February 11, 2011), �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2011/feb162011/long-run_forecast.pdf"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2011/feb162011/long-run_forecast.pdf�.


� Details of the loads are available at “CELT Forecasting Details 2011,” �HYPERLINK "http://www.iso-ne.com/trans/celt/fsct_detail/index.html"�http://www.iso-ne.com/trans/celt/fsct_detail/index.html�. Also see the full 2011 CELT report, 2011–2020 Forecast Report of Capacity, Energy, Loads, and Transmission (May 2, 2011), �HYPERLINK "http://www.iso-ne.com/trans/celt/report/"�http://www.iso-ne.com/trans/celt/report/�.


� For additional information, refer to the pricing node tables available at “Settlement Model Information,”�HYPERLINK "http://www.iso-ne.com/stlmnts/stlmnt_mod_info/index.html"�http://www.iso-ne.com/stlmnts/stlmnt_mod_info/index.html�.


� 2011 CELT Report (May 2, 2011), �HYPERLINK "http://www.iso-ne.com/trans/celt/report/index.html"�http://www.iso-ne.com/trans/celt/report/index.html�. Copies of all CELT reports are located at �HYPERLINK "http://www.iso-ne.com/trans/celt/index.html"�http://www.iso-ne.com/trans/celt/index.html�. The ICR is the amount of capacity (MW) the New England region will need in a particular year to meet its NPCC resource adequacy planning criteria; see Section 5.1 for additional information.


� Other demand resources, an asset category that was retired on May 31, 2010, at the end of the transition period leading to the FCM, consisted of energy-efficiency measures, load management, and distributed generation—typically nondispatchable resources that tend to reduce end-use demand on the electricity network across many hours but usually not in direct response to changing hourly wholesale prices. For additional information on ODRs, refer to AMR10, Section 2.7, �HYPERLINK "http://www.iso-ne.com/markets/mkt_anlys_rpts/annl_mkt_rpts/index.html"�http://www.iso-ne.com/markets/mkt_anlys_rpts/annl_mkt_rpts/index.html�.


� For the FCM passive demand resources by state, subarea, and load zone, see the excel file “Forecast Data 2011” worksheet 15 (May 5, 2011), �HYPERLINK "http://www.iso-ne.com/trans/celt/fsct_detail/index.html"�http://www.iso-ne.com/trans/celt/fsct_detail/index.html�. 


� Increased energy savings attributable to other demand resources (ODRs) reduced the growth in weather-normalized electric energy consumption by 50% from 2008 to 2009. 


� See RSP10, Section 8.4, �HYPERLINK "http://www.iso-ne.com/trans/rsp/2010/index.html."�http://www.iso-ne.com/trans/rsp/2010/index.html.�


� Because most of the states in the region have multiyear EE programs—for example, Massachusetts currently is in the middle of a three-year EE program that runs from 2010 to 2012—RSP11 does not repeat EE information contained in RSP10.


� PJM is the RTO for all or parts of Delaware, Illinois, Indiana, Kentucky, Maryland, Michigan, New Jersey, North Carolina, Ohio, Pennsylvania, Tennessee, Virginia, and the District of Columbia.


� New York State Public Service Commission, New York Energy Efficiency Portfolio Standard, Order 07-M-0548 (June 23, 2008), �HYPERLINK "http://www3.dps.state.ny.us/W/PSCWeb.nsf/All/06F2FEE55575BD8A852576E4006F9AF7?OpenDocument"�http://www3.dps.state.ny.us/W/PSCWeb.nsf/All/06F2FEE55575BD8A852576E4006F9AF7?OpenDocument�.


� Measure life refers to a prescribed length of useful operation for a piece of equipment or measure. Technology advances in this context refer to changes in equipment or processes that increase energy efficiency.


� A capacity supply obligation is a requirement for a resource to provide capacity, or a portion of capacity, to satisfy a portion of the ISO’s Installed Capacity Requirement. CSOs are acquired through an FCA, a reconfiguration auction, or a CSO bilateral contract through which a market participant may transfer all or part of its CSO to another entity. Updates to the total capacity supply obligations are provided in the monthly report by the ISO’s chief operating officer (COO) to the NEPOOL Participant Committee; see �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/prtcpnts/mtrls/index.html"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/prtcpnts/mtrls/index.html�.


� See the PAC agenda summary at �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mins/index.html"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mins/index.html�. Also see ISO Installed Capacity Requirements (ICRs), Representative Future Net ICR and Operable Capacity Analysis for RSP11, PAC presentation (July 21, 2011), �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2011/jul212011/icr_values.pdf"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2011/jul212011/icr_values.pdf�.


� The ISO’s Generator Interconnection Queue includes the requests submitted by generators to interconnect to the ISO New England electric power system.


� Deterministic analyses are snapshots of assumed specific conditions that do not quantify the likelihood that these conditions will actually materialize. The results are based on analyzing the assumed set of conditions representing a specific scenario.


� Probabilistic analyses use statistical estimates of the likelihood of an event taking place and explicitly recognize that the inputs are uncertain. 


� Not meeting this criterion could result in a penalty, currently being developed by the NPCC, for the New England Balancing Authority Area. Additional information is available at �HYPERLINK "http://www.npcc.org/documents/regStandards/Criteria.aspx"�http://www.npcc.org/documents/regStandards/Criteria.aspx�. However, the amount procured may exceed the ICR as a result of price floors established during the development of the FCM—in which case, all the resources offered to the market would clear below the established floor price—or because the marginal resource that cleared in the auction was larger than the amount needed. The FCM rules allow for intermediate adjustments to the amount of procured capacity to account for expected changes in system conditions.


� Tie-line benefits account for both the transmission-transfer capability of the tie lines and the emergency capacity assistance that may be available from neighboring systems when and if New England would need it.


� A bus is a point of interconnection to the system. Internal transmission constraints are addressed through the modeling of local sourcing requirements (LSRs) and maximum capacity limits (MCLs); see Section � REF _Ref293769740 \r \h  \* MERGEFORMAT ��5.1.2�.


� For the 2011/2012 ICR calculations, the purchases and sales data are based on the values published in the ISO’s 2011 CELT Report available at �HYPERLINK "http://www.iso-ne.com/trans/celt/index.html"�http://www.iso-ne.com/trans/celt/index.html�.


� Established ICR values refer to the values that either have been approved by FERC or have been filed with FERC for approval. Representative net ICR values are the representative ICRs for the region, minus the tie-reliability benefits associated with the Hydro-Québec Interconnection Capability Credits (HQICCs). As defined in the ISO’s tariff, the HQICC is a monthly value that reflects the annual installed capacity benefits of the HQ Interconnection, as determined by the ISO using a standard methodology on file with FERC. The ISO calculates representative net ICR values solely to inform New England stakeholders; these values have not and will not be filed with FERC for approval. Capacity commitment periods, also referred to as capability years, run from June 1 through May 31of the following year.


� The most recent version of this presentation, ISO Installed Capacity Requirements, Representative Future Net ICR, and Operable Capacity Analysis for RSP11 (July 21, 2011), is available at �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2011/jul212011/index.html"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2011/jul212011/index.html�.


� Resulting reserves are the amount of capacity in excess of the forecast 50/50 peak load. Percentage resulting reserves =�[{(Net ICR − 50/50 peak load) ÷ 50/50 peak load} × 100]. 


� 2010-2019 Forecast Report of Capacity, Energy, Loads, and Transmission (April 2010), �HYPERLINK "http://www.iso-ne.com/trans/celt/report/2010/index.html"�http://www.iso-ne.com/trans/celt/report/2010/index.html�.


� ISO New England Inc. and New England Power Pool, Filing of Installed Capacity Requirement, Hydro Quebec Interconnection Capability Credits and Related Values for the 2014/2015 Capability Year, FERC filing, Docket No. ER11-___-000 (March 8, 2011), �HYPERLINK "http://www.iso-ne.com/regulatory/ferc/filings/2011/mar/er11-3048-000_03-08-11_icr_2014-2015.pdf"�http://www.iso-ne.com/regulatory/ferc/filings/2011/mar/er11-3048-000_03-08-11_icr_2014-2015.pdf�. 


� FERC, Order on Paper Hearing and Order on Rehearing, Docket Nos. ER10-787-000, EL10-50-000, EL10-57-000, ER10-787-004, EL10-50-002, and EL10-57-002, 135 FERC ¶ 61,029 (April 13, 2011), �HYPERLINK "http://www.iso-ne.com/regulatory/ferc/orders/2011/apr/err10-787-000_4-13-11_fcm_redesign_order.pdf"�http://www.iso-ne.com/regulatory/ferc/orders/2011/apr/err10-787-000_4-13-11_fcm_redesign_order.pdf�.


� The capacity commitment period requirements for 2010/2011 to 2014/2015 are available in the FERC filings at �HYPERLINK "http://www.iso-ne.com/regulatory/ferc/filings/2008/sep/er08-1512-000_9-9-08_2011-2012_icr_filing.pdf"�http://www.iso-ne.com/regulatory/ferc/filings/2008/sep/er08-1512-000_9-9-08_2011-2012_icr_filing.pdf�;��HYPERLINK "http://www.iso-ne.com/regulatory/ferc/filings/2009/jan/er09-640-000_1-30-09_icr_filing.pdf"�http://www.iso-ne.com/regulatory/ferc/filings/2009/jan/er09-640-000_1-30-09_icr_filing.pdf�;��HYPERLINK "http://www.iso-ne.com/regulatory/ferc/filings/2009/jul/er09-___-000_7-7-09_2012-2013_icr_values.pdf"�http://www.iso-ne.com/regulatory/ferc/filings/2009/jul/er09-___-000_7-7-09_2012-2013_icr_values.pdf�;��HYPERLINK "http://www.iso-ne.com/regulatory/ferc/filings/2010/may/er10-1182-000_05-04-10_icr_2013-2014.pdf"�http://www.iso-ne.com/regulatory/ferc/filings/2010/may/er10-1182-000_05-04-10_icr_2013-2014.pdf��HYPERLINK��; and��HYPERLINK "http://www.iso-ne.com/regulatory/ferc/filings/2011/mar/er11-3048-000_03-08-11_icr_2014-2015.pdf"�http://www.iso-ne.com/regulatory/ferc/filings/2011/mar/er11-3048-000_03-08-11_icr_2014-2015.pdf�. FERC has approved the actual values. 


� The ISO’s 2010 Annual Markets Report, Section 2.2 (June 3, 2011), describes the FCM in more detail. The report is available at �HYPERLINK "http://www.iso-ne.com/markets/mkt_anlys_rpts/annl_mkt_rpts/index.html"�http://www.iso-ne.com/markets/mkt_anlys_rpts/annl_mkt_rpts/index.html�.


� Various types of delist bids exist, including static, dynamic, permanent, export, and several others. Refer to AMR10, Section 2.2.3, for more information on delist bids.


� ISO New England Inc. Informational Filing of the Internal Market Monitoring Unit’s Report Analyzing the Operations and Effectiveness of the Forward Capacity Market, 15, Table 3-1, Quantity Rule, FERC filing (June 5, 2009), �HYPERLINK "http://www.iso-ne.com/regulatory/ferc/filings/2009/jun/er09-1282-000_06-05-09_market_monitor_report_for_fcm.pdf"�http://www.iso-ne.com/regulatory/ferc/filings/2009/jun/er09-1282-000_06-05-09_market_monitor_report_for_fcm.pdf�.


� Shortage events seldom occur in New England. Refer to AMR10, Sections 1, 2, 4, and 7.


� Updates to the CSOs are based on the bilateral transactions and the annual and monthly reconfiguration auctions. The 2011 CELT Report, Section 3 and Appendix D (May 2011) (�HYPERLINK "http://www.iso-ne.com/trans/celt/report/2011/index.html"�http://www.iso-ne.com/trans/celt/report/2011/index.html�) contain the FCM Capacity Supply Obligations for all capacity resources by load zone.


� Operating Procedure No. 4, Action during a Capacity Deficiency (December 10, 2010), �HYPERLINK "http://www.iso-ne.com/rules_proceds/operating/isone/op4/index.html"�http://www.iso-ne.com/rules_proceds/operating/isone/op4/index.html�. Operating Procedure No.7, Action in an Emergency (June 26, 2011); �HYPERLINK "http://www.iso-ne.com/rules_proceds/operating/isone/op7/index.html"�http://www.iso-ne.com/rules_proceds/operating/isone/op7/index.html�.


� ISO Installed Capacity Requirements (ICRs), Representative Future Net ICR and Operable Capacity Analysis for RSP11, PAC presentation (July 21, 2011), �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2011/jul212011/icr_values.pdf"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2011/jul212011/icr_values.pdf�.


� To obtain 2,500 MW of load and capacity relief, ISO system operators would need to implement OP 4 actions, which include allowing the depletion of the 30-minute and partial depletion of the 10-minute reserve (1,000 MW), scheduling market participants’ submitted emergency transactions and arranging emergency purchases between balancing authority areas (1,600 to 2,000 MW), and implementing 5% voltage reductions (400 to 450 MW). The extent of OP 4 actions would be affected by system conditions and the effectiveness of the actions.


� These amounts are consistent and achievable through the use of OP 4 actions that can provide over 3,000 MW through the use of tie benefits, 5% voltage reduction, and the depletion of the 10-minute operating reserve (to the minimum level of 200 MW).


� See the NEPOOL Participant Committee COO Report for Monthly Updates at �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/prtcpnts/mtrls/index.html"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/prtcpnts/mtrls/index.html�. Further information on the Interconnection Queue is available at �HYPERLINK "http://www.iso-ne.com/genrtion_resrcs/nwgen_inter/index.html"�http://www.iso-ne.com/genrtion_resrcs/nwgen_inter/index.html�.


� The projects that have been proposed but discontinued faced problems during their development associated with financing, licensing, insufficient market incentives, or other issues. More information on interconnection projects is available at “Interconnection Status” (April 1, 2011), �HYPERLINK "http://www.iso-ne.com/genrtion_resrcs/nwgen_inter/status/index.html"�http://www.iso-ne.com/genrtion_resrcs/nwgen_inter/status/index.html�.


� Higher tie-line benefits and reductions in the net ICR would increase the frequency and depth of OP 4 actions.


� ISO Operating Procedure No. 8, Operating Reserve and Regulation (January 7, 2011), http://www.iso-ne.com/rules_proceds/operating/isone/op8/op8_rto_final.pdf.


� ISO Operating Procedure No. 19, Transmission Operations (June 1, 2010), http://www.iso-ne.com/rules_proceds/operating/isone/op19/op19_rto_final.pdf.


� Also see New England Regional System Plan (RSP11) Representative Locational Forward Reserve Requirements, PAC presentation (July 21, 2011), http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2011/jul212011/operating_reserve.pdf.


� Market Rule 1, Standard Market Design (ISO tariff, Section III) (2011), defines the types of reserves that can meet these requirements; http://www.iso-ne.com/regulatory/tariff/sect_3/index.html.


� Economic-merit order (i.e., in merit or in merit order) is when the generators with the lowest-price offers are committed and dispatched first, and increasingly higher-priced generators are brought on line as demand increases. Out-of-merit dispatch is when generators are run less economically to respect system reliability requirements.


� Baseload generating units satisfy all or part of the minimum load of the system and, as a consequence, produce electric energy continuously and at a constant rate. These units usually are economical to operate day to day. Intermediate-load generating units are used during the transition between baseload and peak-load requirements. These units come on line during intermediate load levels and ramp up and down to follow the system load that peaks during the day and is at its lowest in the middle of the night. A peaking unit is designed to start up quickly on demand and operate for only a few hours, typically during system peak days, which amounts to a few hundred hours per year.


� In some circumstances, when transmission contingencies are more severe than generation contingencies, shedding some load may be acceptable.


� Past RSPs are available at �HYPERLINK "http://www.iso-ne.com/trans/rsp/index.html"�http://www.iso-ne.com/trans/rsp/index.html�. Planning Advisory Committee materials and reports are available at �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/index.html"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/index.html�.


� A special protection system comprises equipment installed on a power system designed to detect abnormal system conditions and take corrective action other than the isolation of faulted elements.


� See the OATT, Section II.B, Attachment N, “Procedures for Regional System Plan Upgrades,”��HYPERLINK "http://www.iso-ne.com/regulatory/tariff/sect_2/oatt/index.html"�http://www.iso-ne.com/regulatory/tariff/sect_2/oatt/index.html�.


� ISO practices and procedures are available at �HYPERLINK "http://www.iso-ne.com/trans/services/types_apps/"�http://www.iso-ne.com/trans/services/types_apps/�.


� The Network Capability Interconnection Standard is an energy-only standard that includes the minimum criteria required to permit a generator to connect to the transmission system so that it has no adverse impacts on reliability, stability, or the operation of the system, including the degradation of transfer capability for interfaces affected by the generating facility. The Capacity Capability Interconnection Standard is a capacity and energy standard that includes the same criteria as the Network Capability Interconnection Standard but also includes criteria to ensure intrazonal deliverability by avoiding the redispatch of other capacity network resources. Before October 29, 1998, Generator Interconnection-Related Upgrades included cost responsibility for additional upgrades beyond those required to satisfy the minimum interconnection standard. The standards are defined in the OATT, Section 22, �HYPERLINK "http://www.iso-ne.com/regulatory/tariff/sect_2/sch22/index.html"�http://www.iso-ne.com/regulatory/tariff/sect_2/sch22/index.html�.


� The filing for the addition or modification to the transmission upgrade must be in accordance with the OATT, Section II.47.2, on a date after the RSP Project List (as of the date of that application) already has documented the addition or modification, other than as an Elective Transmission Upgrade.


� Pool transmission facilities are the facilities rated 69 kV or above owned by the participating transmission owners, over which the ISO has operating authority in accordance with the terms set forth in the Transmission Operating Agreements. Refer to the OATT, Section II.49, 80, for additional specifications, �HYPERLINK "http://www.iso-ne.com/regulatory/tariff/sect_2/oatt/oatt.pdf"�http://www.iso-ne.com/regulatory/tariff/sect_2/oatt/oatt.pdf�.


� Section I.3.9 of the ISO tariff, 80, covers the review of participants’ proposed plans. Section I.3.9 project approval recognizes that the proposed project can be implemented without significantly degrading the performance of the system; it is not an endorsement of the need for or associated costs of the project. See �HYPERLINK "http://www.iso-ne.com/regulatory/tariff/sect_1/sect_i.pdf"�http://www.iso-ne.com/regulatory/tariff/sect_1/sect_i.pdf�.


� PAC materials and meeting minutes are available at �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/index.html"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/index.html�. The RSP Project List is available at �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/projects/index.html"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/projects/index.html�.


� The $5.3 billion cost estimate is based on projects that are proposed, planned, and under construction and has a range of $4.3 to $6.3 billion.


� Regional network service is the transmission service over the PTFs, including services used for network resources or regional network load not physically interconnected with a PTF.


� One exception is that Aroostook and Washington Counties in Maine are served radially from New Brunswick.


� Further details about individual transmission projects can be obtained by contacting ISO Customer Service at (413) 540�4220. As part of the PAC materials, the ISO includes study schedules of system performance needs assessments and solutions studies.


� The flows vary with system conditions, as shown by the 2010 historical market data, which include the occurrence of northbound flows. See RSP11 2010 Historical Market Data: Locational Marginal Prices, Interface MW Flows, PAC presentation (January 19, 2011), �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2011/jan192011/lmp_interface.pdf"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2011/jan192011/lmp_interface.pdf�.


� Northern Maine System Performance, PAC presentation (September 21, 2010), �HYPERLINK "https://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2010/sep212010/northern_maine.pdf"�https://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2010/sep212010/northern_maine.pdf�.


� 2006 Vermont Transmission System Long-Range Plan (June 30, 2006), �HYPERLINK "http://www.velco.com/LongRange/Documents/abridged_2006_plan%5B1%5D.pdf"�http://www.velco.com/LongRange/Documents/abridged_2006_plan%5B1%5D.pdf�. 2009 Vermont Long-Range Transmission Plan (July 1, 2009), �HYPERLINK "http://www.velco.com/LongRange/Documents/2009planlinked.pdf"�http://www.velco.com/LongRange/Documents/2009planlinked.pdf�. Vermont Transmission System Needs Assessment, PAC presentation (February 25, 2009), �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2009/feb252009/index.html"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2009/feb252009/index.html�. 


� New Hampshire and Vermont–Needs Assessment Study Scope (July 15, 2010), �HYPERLINK "https://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2010/jul152010/nh_vt_needs_scope.pdf"�https://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2010/jul152010/nh_vt_needs_scope.pdf�. Vermont/New Hampshire Needs Study N-1 Results (October 21, 2010), �HYPERLINK "https://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2010/oct212010/nh_vt_needs.pdf"�https://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2010/oct212010/nh_vt_needs.pdf�. Vermont/New Hampshire Needs Study N-1-1 Results (November 30, 2010), �HYPERLINK "https://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2010/nov302010/vt_nh_n-1-1_results.pdf"�https://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2010/nov302010/vt_nh_n-1-1_results.pdf�. VT/NH Critical Load Level Results and Preliminary Transmission Alternatives Under Consideration (February 17, 2011), �HYPERLINK "https://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2011/feb172011/vt-nh_alternatives.pdf"�https://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2011/feb172011/vt-nh_alternatives.pdf�.


� 2010 CELT Report, �HYPERLINK "http://www.iso-ne.com/trans/celt/report/2010/index.html"�http://www.iso-ne.com/trans/celt/report/2010/index.html�. 


� NH/VT Transmission System Solutions Study Update. PAC presentation (July 21, 2011), �HYPERLINK "https://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2011/jul212011/nh-vt_solutions.pdf"�https://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2011/jul212011/nh-vt_solutions.pdf�.


� The link to the I.3.9 reports is �HYPERLINK "https://www.iso-ne.com/trans/sys_studies/rsp_stud/vt/index.html"�https://www.iso-ne.com/trans/sys_studies/rsp_stud/vt/index.html�. East Avenue Loop Project Reliability Improvements to the Greater Burlington Area, PAC presentation (June 6, 2006), �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2006/jun62006/index.html"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2006/jun62006/index.html�.


� Southern Loop/Coolidge Connector Presentation (January 17, 2008), �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2008/jan172008/avelcosouthernloop.pdf"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2008/jan172008/avelcosouthernloop.pdf�.�Vermont Southern Loop/Coolidge Connector Update, PAC presentation (January 15, 2008), �HYPERLINK "http://www.iso-ne.com/trans/sys_studies/rsp_docs/pres/2008/avtsoloop.pdf"�http://www.iso-ne.com/trans/sys_studies/rsp_docs/pres/2008/avtsoloop.pdf�. Vermont Coolidge Connecter, PAC presentation (July 16, 2009), �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prsys_stsystcpnts_comm/pac/ceii/mtrls/2009/jul162009/vermont.pdf"�http://www.iso-ne.com/committees/comm_wkgrps/prsys_stsystcpnts_comm/pac/ceii/mtrls/2009/jul162009/vermont.pdf�.


� Vermont Shunt Reactor Needs and Alternatives, PAC presentation (February 16, 2011), �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2011/feb162011/vt_reactors.pdf"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2011/feb162011/vt_reactors.pdf�.


� Vermont Substation Rebuilds and Reactive Device Additions, PAC presentation (July 15, 2010), �HYPERLINK "https://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2010/jul152010/vt_sub_rebuilds.pdf"�https://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2010/jul152010/vt_sub_rebuilds.pdf�.


� Vermont Substation Rebuilds and Reactive Device Additions Update, PAC presentation (September 21, 2010), �HYPERLINK "https://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2010/sep212010/vermont_substation.pdf"�https://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2010/sep212010/vermont_substation.pdf�.


� VELCO, Highgate Converter Station Cooling and Control System Refurbishment (February 16, 2011), �HYPERLINK "https://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2011/feb162011/highgate.pdf"�https://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2011/feb162011/highgate.pdf�.


� Overview—New Hampshire Second Deerfield Autotransformer, PAC presentation (June 4, 2008), �HYPERLINK "http://www.iso-ne.com/trans/sys_studies/rsp_docs/pres/2008/deerfield_area.pdf"�http://www.iso-ne.com/trans/sys_studies/rsp_docs/pres/2008/deerfield_area.pdf�. New Hampshire Second Deerfield Autotransformer—Update to June 2008, PAC presentation (December 16, 2008), �HYPERLINK "http://www.iso-ne.com/trans/sys_studies/rsp_docs/pres/2008/deerfield.pdf"�http://www.iso-ne.com/trans/sys_studies/rsp_docs/pres/2008/deerfield.pdf�. Second 345/115-kV Deerfield Autotransformer Proposed Plan Application Analysis Report (June 16, 2009), �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/relblty_comm/relblty/ceii/ceii_mtrls/2009/jun162009/2nd_deerfield_txfmr_rev1_ppa.zip"�http://www.iso-ne.com/committees/comm_wkgrps/relblty_comm/relblty/ceii/ceii_mtrls/2009/jun162009/2nd_deerfield_txfmr_rev1_ppa.zip�.


� Littleton Substation Reconfiguration Project, PAC presentation (July 6, 2009), �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2009/jul162009/littleton.pdf"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2009/jul162009/littleton.pdf�.�HYPERLINK��


� Maine Power Reliability Program (MPRP) Steady State Needs Assessment, PAC presentation (May 14, 2007), �HYPERLINK "http://www.iso-ne.com/trans/sys_studies/rsp_docs/pres/2007/maine_power_reliability_program_steady_state_needs_assessment.pdf"�http://www.iso-ne.com/trans/sys_studies/rsp_docs/pres/2007/maine_power_reliability_program_steady_state_needs_assessment.pdf�. �HYPERLINK��Final Report Maine Power Reliability Program Needs Assessment of the Maine Transmission System (June 19, 2007), �HYPERLINK "http://www.iso-ne.com/trans/sys_studies/rsp_docs/pres/2007/maine_power_reliability_program_needs_assessment_final_report.pdf"�http://www.iso-ne.com/trans/sys_studies/rsp_docs/pres/2007/maine_power_reliability_program_needs_assessment_final_report.pdf�.


� Maine Power Reliability Program (MPRP) Transmission Alternatives—Revised, PAC presentation (January 24, 2008), �HYPERLINK "http://www.iso-ne.com/trans/sys_studies/rsp_docs/pres/2008/amprprevised.pdf"�http://www.iso-ne.com/trans/sys_studies/rsp_docs/pres/2008/amprprevised.pdf�. Final Report Maine Power Reliability Program Transmission Alternatives Assessment for the Maine Transmission System (June 10, 2008), �HYPERLINK "http://www.iso-ne.com/trans/sys_studies/rsp_docs/pres/2008/mprp_final_report.pdf"�http://www.iso-ne.com/trans/sys_studies/rsp_docs/pres/2008/mprp_final_report.pdf�. The Maine Power Reliability Program Transmission Alternatives Assessment for the Maine Transmission System (May 30, 2008) describes the original version of this project in more detail. The CMP Maine Power Reliability Program Proposed Plan Application Analyses Addendum Report (February 6, 2009) updates the project descriptions.


� Central Maine Power Company and Public Service of New Hampshire, Request for Certificate of Public Convenience and Necessity for the Maine Power Reliability Program Consisting of the Construction of Approximately 350 miles of 345 kV and 115 kV Transmission Lines, Maine PUC Docket No. 2008-255 (July 31, 2008), �HYPERLINK "http://www.cmpco.com/OurCompany/MPRP_CPCN_APPLCTN.html"�http://www.cmpco.com/OurCompany/MPRP_CPCN_APPLCTN.html�, see MPRP CPCN Volume I, Petition.


� PSNH and CMP Joint Supplemental Filing with Respect to Termination of Section 3022 Adjacent to Existing Three Rivers Substation, Maine PUC Docket No. 2008-255 (July 26, 2010). The cover letter and report are available at �HYPERLINK "http://mpuc.informe.org/easyfile/cache/easyfile_doc229572.PDF"�http://mpuc.informe.org/easyfile/cache/easyfile_doc229572.PDF� and �HYPERLINK "http://mpuc.informe.org/easyfile/cache/easyfile_doc229573.PDF"�http://mpuc.informe.org/easyfile/cache/easyfile_doc229573.PDF�.


� Dave Conroy, Maine Power Reliability Program Update, PAC presentation (CMP, September 21, 2010), �HYPERLINK "https://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2010/sep212010/cmp_mprp.pdf"�https://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2010/sep212010/cmp_mprp.pdf�.


� Bangor Hydro’s Northern System Review, PAC presentation (June 4, 2008),��HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2008/bhe.pdf"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2008/bhe.pdf�. 


� The need to reassess these upgrades was driven by a lower load forecast, new supply and demand resources, and sensitivities to the unavailability of the Vermont Yankee generating facility. An area where the load is growing constantly and no new resources are being added does not need to be reassessed.


� New England East–West Solution (NEEWS) Rhode Island and Springfield Current Needs Assessments (June 17, 2009), �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2009/jun172009/neews.pdf"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2009/jun172009/neews.pdf�.


� A nonprice retirement request is a binding request to retire the entire capacity of a generating resource.


� The original Interstate Project included the following major components: a new Millbury–West Farnum–Lake Road–Card Street 345 kV line and associated substation upgrades; four 345 kV, 120 MVAR capacitor banks at Montville; and the looping in of the Millstone–Manchester 345 kV line into the Card Street substation.


� Greater Boston Area Transmission Needs Assessment (July 8, 2010), �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/reports/2011/index.html"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/reports/2011/index.html�.


� The northern and southern preferred solutions still will be considered preliminary until central solutions have been determined. See Greater Boston Study Needs Assessment/Solution Study Status Update, PAC presentation (December 15, 2010), �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2010/dec162010/index.html"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2010/dec162010/index.html�.


� Western Massachusetts (MA) Transmission Planning Studies (November 6, 2007), �HYPERLINK "http://www.iso-ne.com/trans/sys_studies/rsp_docs/pres/2007/western_massachusetts_transmission_planning_studies.pdf"�http://www.iso-ne.com/trans/sys_studies/rsp_docs/pres/2007/western_massachusetts_transmission_planning_studies.pdf�. �HYPERLINK��Pittsfield-Greenfield, MA Area Transmission Needs Assessment and the appendices to this report (June 29, 2010), �HYPERLINK "https://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/reports/2010/pitts-green_assess.pdf"�https://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/reports/2010/pitts-green_assess.pdf� and��HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/reports/index.html"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/reports/index.html�.


� Pittsfield–Greenfield MA Area Transmission: Preferred Solution and Alternatives Study, PAC presentation (October 21, 2010), �HYPERLINK "https://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2010/oct212010/pittsfield-greenfield.pdf"�https://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2010/oct212010/pittsfield-greenfield.pdf�.


� Power system equipment must be able to withstand and interrupt short circuits. The highest level of expected short-circuit currents is called fault-duty availability.


� SWCT Area Transmission Needs Assessment (July 13, 2011), �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/reports/index.html"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/reports/index.html�.


� Greater Hartford Area Reliability Study (March 18, 2010), �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2010/mar182010/greaterhartford.pdf"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2010/mar182010/greaterhartford.pdf�.�HYPERLINK�� 


� Middletown Connecticut Area Needs Assessment Scope of Work (June 16, 2010), http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2010/jun162010/middletown.pdf.


� Greater Hartford and Central Connecticut Area Needs Assessment Scope of Work (March 16, 2011), http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2011/mar162011/ghcc.pdf.


� E-205E 230 kV Line Refurbishment (August 19, 2009), �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2009/aug192009/a_ngrid.pdf"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2009/aug192009/a_ngrid.pdf�.


� The Springfield cables project, a part of the original Springfield (NEEWS) project, was eliminated when the Springfield project was revised to include the opening of the Breckwood 115 kV bus tie. The cables project included approximately 12 miles of new 115 kV cable in and around the downtown Springfield area, plus associated substation work. Refer to the I.3.9 Proposed Plan Application letter to Slawek Szymanowski of National Grid, et al, from Steven Rourke, ISO New England, (September 24, 2008), �HYPERLINK "http://www.iso-ne.com/trans/pp_tca/isone_app_approvals/prop_plan/2008/sep/pilleteri-scarfone-stevens-szymanowski_neews.pdf"�http://www.iso-ne.com/trans/pp_tca/isone_app_approvals/prop_plan/2008/sep/pilleteri-scarfone-stevens-szymanowski_neews.pdf�.


� Western Massachusetts Transmission Reinforcements 2007 to 2017 (September 2007), �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/relblty_comm/relblty/mtrls/2007/oct102007/zip2_western_ma_ppa.zip"�http://www.iso-ne.com/committees/comm_wkgrps/relblty_comm/relblty/mtrls/2007/oct102007/zip2_western_ma_ppa.zip�.


� Merrimack/North Shore Area Transmission Reliability Study Steady State Analysis to Support Proposed Plan Application (April 2006), �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/relblty_comm/relblty/mtrls/2008/feb142008/zip3_wakefield.zip"�http://www.iso-ne.com/committees/comm_wkgrps/relblty_comm/relblty/mtrls/2008/feb142008/zip3_wakefield.zip�.


� Auburn St. Substation Upgrades System Impact Study (National Grid, November 2007) and Auburn St. Substation and Area Transmission System Reliability Study (National Grid, July 2007), �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/relblty_comm/relblty/mtrls/2007/dec192007/Zip%203%20auburn%20area.zip"�http://www.iso-ne.com/committees/comm_wkgrps/relblty_comm/relblty/mtrls/2007/dec192007/Zip%203%20auburn%20area.zip�.


� Lower SEMA Short Term Upgrades System Impact Study Steady State Analysis (May 3, 2007), �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/relblty_comm/relblty/mtrls/2007/aug82007/zip1b_study-reports.zip"�http://www.iso-ne.com/committees/comm_wkgrps/relblty_comm/relblty/mtrls/2007/aug82007/zip1b_study-reports.zip�.


� This circuit’s designated line number is ‘115,’ coincidentally the same as the voltage class.


� Greater Rhode Island Transmission Reinforcements (March 2008), �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/relblty_comm/relblty/mtrls/2008/apr152008/zip1_gri-study-reports.zip"�http://www.iso-ne.com/committees/comm_wkgrps/relblty_comm/relblty/mtrls/2008/apr152008/zip1_gri-study-reports.zip�.


� Steady State and Short Circuit Analysis for the System Impact Study of the Grand Avenue Project (November 21, 2008), �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/relblty_comm/relblty/ceii/2008/dec/grand_avenue_project_steady_state_report.pdf"�http://www.iso-ne.com/committees/comm_wkgrps/relblty_comm/relblty/ceii/2008/dec/grand_avenue_project_steady_state_report.pdf�.


� Northeast Utilities, Millstone 345 kV Circuit Separation Project and SLOD Special Protection System Retirement, PAC presentation (January 19, 2011), �HYPERLINK "https://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2011/jan192011/millstone.pdf"�https://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2011/jan192011/millstone.pdf�.


� Also see Load Pockets—2011, PAC presentation (July 21, 2011), �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2011/jul212011/load_pockets.pdf"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2011/jul212011/load_pockets.pdf�.


� ISO New England Inc., Forward Capacity Auction Results, FERC filing, Docket No. ER10-___-000 (August 30, 2010), �HYPERLINK "http://www.iso-ne.com/regulatory/ferc/filings/2010/aug/er10-2477-000_08-30-10_fca_4_results.pdf"�http://www.iso-ne.com/regulatory/ferc/filings/2010/aug/er10-2477-000_08-30-10_fca_4_results.pdf�. FERC, Order on Forward Capacity Auction Results Filing, Docket NO. ER10-2477-000 (December 16, 2010), �HYPERLINK "http://www.iso-ne.com/regulatory/ferc/orders/2010/dec/er10-2744-000_12-16-10_order_fca_results.pdf"�http://www.iso-ne.com/regulatory/ferc/orders/2010/dec/er10-2744-000_12-16-10_order_fca_results.pdf�.


� The ISO’s website for the nonprice retirement determination letters and resource responses is available at �HYPERLINK "http://www.iso-ne.com/genrtion_resrcs/reports/non_prc_retremnt_lttrs/index.html"�http://www.iso-ne.com/genrtion_resrcs/reports/non_prc_retremnt_lttrs/index.html�.


� ISO New England Inc., Forward Capacity Auction Results FERC filing, Docket No. ER11-___-000 (June 27, 2011), �HYPERLINK "http://www.iso-ne.com/regulatory/ferc/filings/2011/jun/er11-3891-000_06-27-11_fca_5_results_filing.pdf"�http://www.iso-ne.com/regulatory/ferc/filings/2011/jun/er11-3891-000_06-27-11_fca_5_results_filing.pdf�.


� National Interest Electric Transmission Corridors and Congestion Study documents are available at �HYPERLINK "http://nietc.anl.gov/documents/index.cfm"�http://nietc.anl.gov/documents/index.cfm�. The 2006 Congestion Study of the Eastern Interconnection (August 2006) is available at �HYPERLINK "http://nietc.anl.gov/documents/docs/Congestion_Study_2006-9MB.pdf"�http://nietc.anl.gov/documents/docs/Congestion_Study_2006-9MB.pdf�. 


� NCPC is a compensation payment to a supply resource that responded to the ISO’s dispatch instructions but did not fully recover its start-up and operating costs in either the Day-Ahead or Real-Time Energy Markets.


� This total includes seven projects in 2002, 26 projects in 2003, 30 projects in 2004, 51 projects in 2005, 55 projects in 2006, 36 projects in 2007, 64 projects in 2008, 38 projects in 2009, and 33 projects in 2010. The June 2011 RSP Project List shows that nine more projects were placed in service in 2011 and 30 more are due in service by the end of 2011.


� Introduction to Nontransmission Alternatives, PAC presentation (October 21, 2010), �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2010/oct212010/nta.pdf"�http:/ /www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2010/oct212010/nta.pdf�.


� Nontransmission Alternatives Analysis: Preliminary Results of the NH/VT Pilot Study, PAC presentation (April 13, 2011), �HYPERLINK "https://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2011/apr132011/nta.pdf"�https://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2011/apr132011/nta.pdf�. Nontransmission Alternataives Analysis: Results of the NH/VT Pilot Study, PAC presentation (May 26, 2011), �HYPERLINK "https://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2011/may262011/nta_analysis.pdf"�https://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/ceii/mtrls/2011/may262011/nta_analysis.pdf�.


� VT/NH Critical Load Level Results and Preliminary Transmission Alternatives, PAC presentation (February 17, 2011), �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2011/feb172011/index.html"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2011/feb172011/index.html�.


� Nineteen demand-response dispatch zones became effective on June 1, 2011, for the New England system (see Section � REF _Ref234811928 \r \h  \* MERGEFORMAT ��2.3�).


� Thermal issues in the Southern Vermont subarea are driven by the 115 kV flow being redirected onto the 69 kV network and not by the load in the Vermont dispatch zones; therefore, this subarea was excluded from the market resource analysis performed.


� A sensitivity analysis of smaller block sizes of 50 MW and 10 MW was discussed in the April 13, 2011, PAC presentation, �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2011/apr132011/index.html"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2011/apr132011/index.html�.


� The 2011 CELT Report (May 2, 2011) is available at �HYPERLINK "http://www.iso-ne.com/trans/celt/report/index.html"�http://www.iso-ne.com/trans/celt/report/index.html�. The summer installed capacity total includes existing generation and expected generation capacity additions but not HQICCs, demand-response resources, or external purchases and sales. The 2011 CELT Report, Section 2.1, “Generator List with Existing and Expected Seasonal Claimed Capability (SCC),” contains details on 2011 summer installed capacity.


� The renewable resource fuel sources include landfill gas, other biomass gas, refuse (municipal solid waste), wood and wood-waste solids, wind, solar, black liquor, and tire-derived fuels. 


� The heating degree days (HDDs) were 5.8% higher than the normal value. The total December, January, and February net energy for load was 1.4% higher than last year’s value.


� Hour ending denotes the preceding hourly time period. For example, 12:01 a.m. to 1:00 a.m. is hour ending 1:00 a.m. The temperature and dew-point references reflect an eight-city weighted temperature and the dew-point temperature, respectively, at the time of the peak hour. The cities are Boston and Worcester in Massachusetts; Bridgeport and Windsor Locks in Connecticut; Concord, New Hampshire; Portland, Maine; Providence, Rhode Island; and Burlington, Vermont.


� The ISO invoked a “Cold Weather Watch” for both Sunday, January 23, and Monday, January 24, 2011, in accordance with Market Rule 1, Appendix H, “Operations during Cold Weather Conditions.” In addition, the ISO used Master/Local Control Center (M/LCC) Procedure #2, Abnormal Conditions Alert, at 3:00 p.m. on January 23.


� Before the 1990s, New England was served by two interstate natural gas pipelines, Algonquin Gas Transmission and the Tennessee Gas Pipeline. Three pipelines were then added: the Iroquois Gas Transmission System in 1991/1992 and the Portland Natural Gas Transmission System and the Maritimes and Northeast Pipeline in 1999.


� Energy Information Administration, DOE, “Intrastate Natural Gas Pipeline Segment” web page (n.d.) and “Intrastate Natural Gas Pipeline Companies” spreadsheet (2007), �HYPERLINK "http://www.eia.doe.gov/pub/oil_gas/natural_gas/analysis_publications/ngpipeline/intrastate.html"�http://www.eia.doe.gov/pub/oil_gas/natural_gas/analysis_publications/ngpipeline/intrastate.html�.


� EnCana, “Offshore—Deep Panuke” web page (2009), �HYPERLINK "http://www.encana.com/operations/canada/deeppanuke/"�http://www.encana.com/operations/canada/deeppanuke/�; in-service date status obtained from the Northeast Gas Association (NGA) (June 29, 2010). Also, communication between Steve Leahy, NGA vice president, policy and analysis, and Mark Babula, ISO principal engineer (April 25, 2011). 


� Excelerate Energy, “Northeast Gateway Deepwater Port” web page (n.d.), �HYPERLINK "http://www.excelerateenergy.com/northeast.html"�http://www.excelerateenergy.com/northeast.html�.


� Canaport LNG website (2008), �HYPERLINK "http://www.canaportlng.com/index.php"�http://www.canaportlng.com/index.php�. More information on the Brunswick Pipeline is available at �HYPERLINK "http://brunswickpipeline.com/en/home/default.aspx"�http://brunswickpipeline.com/en/home/default.aspx�. The M&NE Pipeline (�HYPERLINK "http://www.mnpp.com/us/"�http://www.mnpp.com/us/�) can receive natural gas from Canada for delivery into New England from various Canadian supply points, which include deepwater production from the Sable Offshore Energy Project and the upcoming (in 2011) Deep Panuke Project, along with land-based production from Corridor Resources’ McCully gas field and regasified LNG from the Canaport facility.


� Distrigas transmittal to the ISO, June 28, 2010.


� NGA website (2011), �HYPERLINK "http://www.northeastgas.org"�http://www.northeastgas.org�.


� NGA, “Planned Enhancements, Northeast Natural Gas Pipeline Systems” (May 2, 2011), �HYPERLINK "http://www.northeastgas.org/pdf/system_enhance0511.pdf"�http://www.northeastgas.org/pdf/system_enhance0511.pdf�.


� The region’s dependence on natural gas already is in evidence (e.g., 2004 cold snap, 2009 Sable Island outage, January 2011 cold weather, and May 2011 Canaport LNG outage).


� The dependence on natural gas is particularly acute during cold winter conditions, when residential, commercial, and industrial natural gas customers (i.e., customers with firm contracts for the natural gas commodity and regional transportation capacity) get priority over the power generation sector. Furthermore, current rules allow for generator owners to release fuel and transportation assets on an intraday basis to arbitrage the electricity and gas markets.


� The ISO assesses fuel diversity issues as part of NPCC and NERC study requirements for assessing the system. With few exceptions, the loss of gas infrastructure could result in the loss of multiple generators over a long period, during which gas system operators and electric system operators would be able to take actions as needed to prevent cascading electric system outages.


� 2009 New England Electric Generator Air Emissions Report (March 2011),��HYPERLINK "http://www.iso-ne.com/genrtion_resrcs/reports/emission/index.html"�http://www.iso-ne.com/genrtion_resrcs/reports/emission/index.html�.


� Clean Air Act, 42 USC §§ 7401 et seq. (1970). For information on the CAA Amendments of 1990, see the EPA website, “Overview—The Clean Air Act Amendments of 1990” at �HYPERLINK "http://epa.gov/oar/caa/caaa_overview.html"�http://epa.gov/oar/caa/caaa_overview.html�.


� Clean Air Act, 42 USC. §§ 7401 et seq. (1970). Clean Water Act, 33 USC § 1251 et seq. (1972). Resource Conservation and Recovery Act 42 USC § 6901 et seq. (1976).


� Some of these EPA rulemakings have been in development for over 10 years and are undergoing court-mandated revisions that must be implemented within mandatory timeframes. Some of the court mandates for revising upcoming EPA rulemakings are as follows: (1) Air Toxics Rule (New Jersey v. EPA, 517 F.3d 574, D.C. Cir., 2008. [revoking Clean Air Mercury Rule, CAMR]). National Emission Standards for Hazardous Air Pollutants from Coal- and Oil-Fired Electric Utility Steam Generating Units and Standards of Performance for Fossil-Fuel-Fired Electric Utility, Industrial-Commercial-Institutional, and Small Industrial-Commercial-Institutional Steam Generating Units, 76 Fed. Reg., 24976 (proposed May 3, 2011), �HYPERLINK "http://www.gpo.gov/fdsys/pkg/FR-2011-05-03/html/2011-7237.htm"�http://www.gpo.gov/fdsys/pkg/FR-2011-05-03/html/2011-7237.htm�. (2) Cooling Water Intake Rule (American Nurses Association v. Jackson, No. 08-2198. D.D.C., 2010 [setting rulemaking schedule]). National Pollutant Discharge Elimination System—Cooling Water Intake Structures at Existing Facilities and Phase I Facilities, Fed. Reg., 22174–22288 (proposed April 20, 2011), http://water.epa.gov/lawsregs/lawsguidance/cwa/316b/index.cfm.


� Hazardous and Solid Waste Management System; Identification and Listing of Special Wastes; Disposal of Coal Combustion Residuals from Electric Utilities (Coal Combustion Residue Rule) 75 Fed. Reg. 35128–35264 (proposed June 21, 2010).


� � Federal Implementation Plans to Reduce Interstate Transport of Fine Particulate Matter and Ozone in 27 States; Correction of SIP Approvals for 22 States (Cross-State Air Pollution Rule), 40 CFR Parts 51, 52, 72, 78, and 97 (July 6, 2011), �HYPERLINK "http://www.epa.gov/airtransport/pdfs/TR_070611_WEB.pdf"�http://www.epa.gov/airtransport/pdfs/TR_070611_WEB.pdf�.


� See the EPA website, “National Ambient Air Quality Standards (NAAQS)” at �HYPERLINK "http://www.epa.gov/air/criteria.html"�http://www.epa.gov/air/criteria.html�.


� Refer to the PAC presentation, Environmental Regulations and Issues (June 29, 2011), �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2011/jun292011/environmental_regs.pdf"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2011/jun292011/environmental_regs.pdf�.


� CWIR, 76 Fed. Reg. 22174, 22199 (April 20, 2011). 


� CWIR, 22174, 22192.


� EPA, National Pollutant Discharge Elimination System—Final Regulations to Establish Requirements for Cooling Water Intake Structures at Phase II Existing Facilities, 69 Fed. Reg. 41576 (July 9, 2004).


� EPA also estimates that three-fourths of all electric generators may already meet some or all of the proposed requirements for impingement mortality. CWIR, 22174, 22248.


� CWIR, 22174, 22214.


� Closed-cycle cooling systems allow a facility to transfer its waste heat to the environment using significantly smaller quantities of water than once-through systems or, in some cases, no water. 


� The Clean Water Act delegates authority to Connecticut, Maine (except for facilities located in sovereign Indian nations), Rhode Island, and Vermont to issue federal National Pollution Discharge Elimination System (NPDES) permits that include § 316(b) requirements. Massachusetts and New Hampshire are nondelegated states and issue joint NPDES permits to affected facilities in collaboration with EPA Region 1.


� CWIR, 76 Fed. Reg. 22174, 22199 (April 20, 2011). Natural draft cooling towers use a hyperbolic shape and sufficient elevation (reaching 500 ft) to create a temperature differential between the top and bottom of the tower. This natural chimney effect facilitates the transfer of heat from the heated water as it contacts rising air. Mechanical draft cooling towers rely on mechanical fans to draw air through the tower and into contact with the heated water. While mechanical draft cooling towers are considerably smaller (e.g., 40 to 75 ft) than natural draft cooling towers and can be built in modular configurations, they may require more surface area than natural draft cooling towers to achieve the same amount of cooling.


� EPA notes that permitting authorities in the New England states and New York (among other states) already have required or are considering requiring existing facilities to install closed-cycle cooling operations. CWIR, 76 Fed. Reg. 22174, 22185, 22210.


� Estimated capital costs for closed-cycle cooling water intake retrofits were taken from NERC’s 2010 Special Reliability Scenario Assessment: Resource Adequacy of Potential US Environmental Regulations (see Section � REF _Ref297881945 \r \h  \* MERGEFORMAT ��10.3�). Other sources included EPA technical support documentation for the proposed 316(b) Cooling Water Rule and reported costs for closed-cycle cooling water intake structure retrofits in New England.


� Cooling Water Intake Rule (Riverkeeper, Inc. v. Jackson, 93 Civ. 0314, S.D.N.Y, 2010).


� 40 CFR § 423.10.


� EPA, Steam Electric Power Generating Point Source Category: Final Detailed Study Report, EPA 821-R-09-008 (October 2009); McCarthy, James, “EPA Regulations: Too Much, Too Little, or On Track?,” R41561 (Congressional Research Service, March 21, 2011), 18. Pollutants of concern include metals (mercury, arsenic, and selenium), nutrients, total dissolved solids, and discharges from coal ash storage ponds and flue gas desulfurization air pollution controls.


� Defenders of Wildlife et al. v. Lisa Jackson, Case 1:10-CV-01915, consent decree (November 10, 2010). EPA administrator must sign proposed rulemaking by July 23, 2012, and sign a final rulemaking by January 31, 2014.


� 76 Fed. Reg. 24975.


� The EPA-proposed Air Toxics Rule includes alternative emission standards with specific limits for SO2, total non-Hg metals, or individual metals (antimony, arsenic, beryllium, cadmium, chromium, cobalt, lead, manganese, nickel, and selenium).


� Assuming the court-required deadline for final signature by November 16, 2011, the compliance deadline would fall in early 2015. However, EPA indicates that it will make case-by-case one-year extensions under CAA § 112(i)(3) to provide additional time for affected generators to install controls, extending the deadline until 2016 for some generators.


� The ISO calculated expected capital costs for the most common configuration of environmental controls expected to be required for coal-fired generators under the proposed Utility Air Toxics Rule. The costs were based on boiler size; accounted for already installed control measures; and relied on estimated capital costs from NERC’s 2010 Special Reliability Scenario Assessment: Resource Adequacy of Potential US Environmental Regulations (October 2010) (see Section � REF _Ref297881945 \r \h  \* MERGEFORMAT ��10.3�), estimated capital costs from EPA’s proposed UATR technical support documentation, and actual costs reported for recent environmental retrofit projects in New England. Individual unit costs could vary considerably from the average costs indicated in � REF _Ref298330177 \h  \* MERGEFORMAT ��Figure 10�2�.


� Northeast States for Coordinated Air Use Management (NESCAUM), Control Technologies to Reduce Conventional and Hazardous Air Pollutants from Coal-Fired Power Plants (Boston: NESCAUM, March 31, 2011), 18-19.


� For information on EPA’s NOX SIP Call, see the EPA website, “Technology Transfer Network/NAAQS Ozone Implementation” at �HYPERLINK "http://www.epa.gov/ttn/naaqs/ozone/rto/sip/index.html"�http://www.epa.gov/ttn/naaqs/ozone/rto/sip/index.html�. For information on CAIR, see �HYPERLINK "http://www.epa.gov/CAIR/"�http://www.epa.gov/CAIR/�. For information on the CAA Acid Rain Program, see the EPA website, “Clean Air Markets” at �HYPERLINK "http://www.epa.gov/airmarkets/progsregs/arp/laws.html"�http://www.epa.gov/airmarkets/progsregs/arp/laws.html�.


� Clean Air Transport Rule (North Carolina v. EPA, 531 F3.d 896, D.C. Cir., 2008 [revoking CAIR]; North Carolina v. EPA, 550 F.3d 1176. D.C. Cir., 2008 [remanding CAIR, ordering development of CATR]).


� “Large Map of Cross-State Air Pollution Rule States,” website, EPA (2011), �HYPERLINK "http://www.epa.gov/airtransport/statesmap.html"�http://www.epa.gov/airtransport/statesmap.html�. Also refer to the ISO/RTO Council (IRC) website, “IRC Members” for information about member states, http://www.isorto.org/site/c.jhKQIZPBImE/b.2604455/k.C323/Members.htm.


� Linda Luther, Regulating Coal Combustion Waste Disposal: Issues for Congress, R41341 (Washington, DC: Congressional Research Service, September 21, 2010), 8, 21.


� EPA, Coal Combustion Waste Damage Case Assessments (Washington, DC, EPA Office of Solid Waste: July 9, 2007), http://www.regulations.gov/#!documentDetail;D=EPA-HQ-RCRA-2006-0796-0015.


� Hazardous and Solid Waste Management System; Identification and Listing of Special Wastes; Disposal of Coal Combustion Residuals from Electric Utilities, 75 Fed. Reg. 35128 (proposed June 21, 2010).


� North American Electric Reliability Corporation 2010 Special Reliability Scenario Assessment: Resource Adequacy Impacts of Potential US Environmental Regulations (Princeton: NERC, October 2010), �HYPERLINK "http://www.nerc.com/files/EPA_Scenario_Final_v2.pdf"�http://www.nerc.com/files/EPA_Scenario_Final_v2.pdf�.


� NERC, 2009 Long-Term Reliability Assessment (2009-2018) (Princeton: NERC, October 2009), www.nerc.com/files/2009_LTRA.pdf.


� North American Electric Reliability Corporation 2010 Special Reliability Scenario Assessment: Resource Adequacy Impacts of Potential US Environmental Regulations (October 2010), 10. NERC presumes that, in addition to having baseload resource characteristics, nuclear generating units have lower greenhouse gas (GHG) emissions, longer in-service operations, and higher availability than fossil-fuel-fired generating units. 


� RGGI Memorandum of Understanding, Section 6D (December 20, 2005), �HYPERLINK "http://rggi.org/docs/mou_12_20_05.pdf"�http://rggi.org/docs/mou_12_20_05.pdf�; US EPA Clean Air Markets Data & Maps query (April 11, 2010).


� Office of Air and Radiation, EPA, “EPA Clean Air Markets—Data and Maps, Emissions, Preliminary Quick Reports” web pages, �HYPERLINK "http://camddataandmaps.epa.gov/gdm/index.cfm?fuseaction=emissions.wizard"�http://camddataandmaps.epa.gov/gdm/index.cfm?fuseaction=emissions.wizard�.


� Under RGGI, one allowance equals the limited right to emit one ton of CO, http://www.rggi.org/market/co2_auctions/results.


� RGGI, �HYPERLINK�”Investment� of Proceeds from RGGI CO2 Allowances” (February 2011), �HYPERLINK "http://www.rggi.org/docs/Investment_of_RGGI_Allowance_Proceeds.pdf.%20(Also%20see%20RSP10"�http://www.rggi.org/docs/Investment_of_RGGI_Allowance_Proceeds.pdf. (Also see RSP10�, Section 8.4, �HYPERLINK "http://www.iso-ne.com/trans/rsp/2010/index.html"�http://www.iso-ne.com/trans/rsp/2010/index.html�.) According to RGGI, 80% of auction proceeds are invested in state energy programs: 52% for energy efficiency; 11% for renewable energy deployment; 14% energy payment assistance; and 1% other GHG reduction activities.


� RGGI Program Review, �HYPERLINK "http://www.rggi.org/design/program_review"�http://www.rggi.org/design/program_review�. Leakage refers to an increase in lower-cost, imported power from non-RGGI areas. The concern is that this could increase the CO2 emissions in New England by higher-carbon-emitting plants located outside the RGGI states that are not subject to the RGGI cap, offsetting, to some degree, the intended CO2 reductions within the RGGI states.


� Massachusetts Executive Office of Energy and Environmental Affairs, Determination of Greenhouse Gas Emission Limit for 2020 (December 28, 2010); Massachusetts Clean Energy and Climate Plan for 2020, http://www.mass.gov/Eoeea/docs/eea/energy/2020-clean-energy-plan.pdf.


� Massachusetts Acts of 2011, Chapter 68, FY 2012 Final Budget, Section 33 (July 11, 2011), �HYPERLINK "http://www.malegislature.gov/Budget/CurrentBudget"�http://www.malegislature.gov/Budget/CurrentBudget�.


� Salem Harbor units #1 and #2 are expected to retire in 2012. Salem Harbor units #3 and #4 are expected to retire in 2014.


�Load-serving entities are electric utility distribution companies, except for municipally owned utilities, that sell basic electric energy service to end-use customers.


� Information on the NESCOE RFI is located at �HYPERLINK "http://nescoe.com/Coordinated_Procurement.html"�http://nescoe.com/Coordinated_Procurement.html�.


� Previous RSPs are available at �HYPERLINK "http://www.iso-ne.com/trans/rsp/index.html"�http://www.iso-ne.com/trans/rsp/index.html�. 


� Renewable energy certificates are tradable, nontangible commodities, each representing the eligible renewable generation attributes of 1 MWh of actual generation from a grid-connected renewable resource.


� Additional information about NEPOOL GIS reporting is available at NEPOOL Generation Information System Operating Rules (July 1, 2011), �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/mrkts_comm/geninfo_sys/operating/"�http://www.iso-ne.com/committees/comm_wkgrps/mrkts_comm/geninfo_sys/operating/�.


� The definitions of eligible Class I renewable resources qualifying for individual state RPSs are occasionally modified. One example is Massachusetts’s reassessment of new biomass eligibility as a Class I renewable resource.


� RSP10, �HYPERLINK "http://www.iso-ne.com/trans/rsp/2010/index.html"�http://www.iso-ne.com/trans/rsp/2010/index.html�.


� The spreadsheet is available at �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/eag/usr_sprdshts/index.html"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/eag/usr_sprdshts/index.html�. This spreadsheet enables ISO New England stakeholders to calculate the annual energy goals of the New England states’ RPSs. It also includes Vermont's goals for growth in renewable resources. Users can review the ISO's calculations and make their own assumptions based on how load growth or state policies might affect the future RPS share of total energy demand. This spreadsheet provides all the assumptions and the results by state and by class of renewables extrapolated to 2030.


� An Act Relative to Green Communities, Mass. Gen Laws, Ch. 169, § 116(a)(1) (passed April 2, 2008), �HYPERLINK "http://www.mass.gov/legis/laws/seslaw08/sl080169.htm"�http://www.mass.gov/legis/laws/seslaw08/sl080169.htm�.


� An Act Regarding Maine's Energy Future, Maine Pub. L., Ch. 372 LD 1485, (passed June 12, 2009) �HYPERLINK "http://www.efficiencymaine.com/docs/AgencyRules/LD-1485.pdf"�http://www.efficiencymaine.com/docs/AgencyRules/LD-1485.pdf�.


� RI PUC, RI Energy Efficiency and Resource Management Council’s Proposed Electric and Natural Gas Efficiency Savings Targets, Order No. 20419, Docket No. 4202 (issued July 25, 2011), �HYPERLINK "http://www.ripuc.org/eventsactions/docket/4202-NGrid-Ord20419(7-25-11).pdf"�http://www.ripuc.org/eventsactions/docket/4202-NGrid-Ord20419(7-25-11).pdf�.


� Adjustments for municipals include these reductions in energy use: Connecticut, 5%; Massachusetts, 14%; and Rhode Island, 0.6%.


� Rhode Island is the only state for which the passive demand resources exceeded the state-legislated EE goal in 2020.


� FERC-jurisdictional projects are those that interconnect to facilities subject to the FERC-jurisdictional interconnection procedures under the ISO tariff.


� According the New England Wind Integration Study (see Section � REF _Ref266559811 \r \h  \* MERGEFORMAT ��12.2.1.2�), New England has the potential for the development of over 215 GW of wind generation. New England also has cooperated regionally to promote the development of renewables and import them from the neighboring Canadian provinces (see Section � REF _Ref297297897 \r \h  \* MERGEFORMAT ��15.2.2�). 


� The Institute of Electrical and Electronics Engineers (IEEE) describes the smart grid as a “next-generation” electrical power system that typically employs the increased use of communications and information technology for generating, delivering, and consuming electrical energy. See the IEEE’s “What is the Smart Grid” website (2011) at �HYPERLINK "http://smartgrid.ieee.org/about-smartgrid"�http://smartgrid.ieee.org/about-smartgrid�. A more detailed discussion of smart grid technology is available at �HYPERLINK "http://smartgrid.ieee.org/"�http://smartgrid.ieee.org/�.


� “Smart Grid Standards Project,” website, ISO/RTO Council (2011), �HYPERLINK "http://www.isorto.org/site/c.jhKQIZPBImE/b.6368657/k.CCDF/Smart_Grid_Project_Standards.htm"�http://www.isorto.org/site/c.jhKQIZPBImE/b.6368657/k.CCDF/Smart_Grid_Project_Standards.htm�.


� For more information on IEEE, see �HYPERLINK "http://www.ieee.org/index.html"�http://www.ieee.org/index.html�. Also see “2030 Smart Grid Interoperability Series of Standards,” website, IEEE Standards Association (2010), �HYPERLINK "http://grouper.ieee.org/groups/scc21/dr_shared/2030/"�http://grouper.ieee.org/groups/scc21/dr_shared/2030/�.


� As of May 3, 2010, the five PMUs were located at Orrington, ME; Scobie Pond, NH; and Pequonnock, Manchester, and Long Mountain, CT. The 35 additional PMUs are scheduled for installation by the end of 2012.


� The IEEE defines FACTS as flexible alternating-current transmission systems that incorporate power-electronics-based controllers and other static controllers to enhance controllability and power-transfer capability. See �HYPERLINK "http://www.ieee-pes.org/nari-hingorani-facts-award"�http://www.ieee-pes.org/nari-hingorani-facts-award�.


� Michael Henderson and Donald Ramey, “Planning Issues for FACTS,” presentation at the IEEE Power Engineering Society General Meeting, Tampa (June 2007). Also see “Transmission System Application Requirements for FACTS Controllers Special Publication 06TP178,” produced by the IEEE Power Engineering Society Working Group 15.05.13.


� Static VAR compensators and DVARs provide dynamic voltage support.


� IVGTF materials are posted at �HYPERLINK "http://www.nerc.com/filez/ivgtf.html"�http://www.nerc.com/filez/ivgtf.html�.


� NERC, Special Report: Accommodating High Levels of Variable Generation (Princeton: NERC, April 2009), �HYPERLINK "http://www.nerc.com/files/IVGTF_Report_041609.pdf"�http://www.nerc.com/files/IVGTF_Report_041609.pdf�.


� GE Energy Applications and Systems Engineering, et al, Final Report: New England Wind Integration Study (December 5, 2010), �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/reports/2010/index.html"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/reports/2010/index.html�.


� The NEWIS methodology is discussed in more detail in RSP09, �HYPERLINK "http://www.iso-ne.com/trans/rsp/2009/rsp09_final.pdf"�http://www.iso-ne.com/trans/rsp/2009/rsp09_final.pdf�.


� The RFP for NEWIS is available at �HYPERLINK "http://www.iso-ne.com/aboutiso/vendor/exhibits/index.html"�http://www.iso-ne.com/aboutiso/vendor/exhibits/index.html�.


� See NEWIS materials at the PAC materials websites for December 17, 2008; June 17, August 18, and November 18, 2009; and January 21 and May 25, 2010; �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/index.html"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/index.html�.


� See the PAC presentations on NEWIS at �HYPERLINK���HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2011/feb172011/index.html"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2011/feb172011/index.html�.


� The Strategic Planning Initiative recognizes that market or other modifications may be needed to ensure an adequate revenue stream for needed resource capacity and operating flexibility.


� GE Energy Application and Systems Engineering, et al., �HYPERLINK "http://iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/reports/2009/newis_report.pdf"�Technical Requirements for Wind Generation Interconnection and Integration� (November 3, 2009), �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/reports/2009/newis_report.pdf"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/reports/2009/newis_report.pdf�.


� NERC, Special Report: Accommodating High Levels of Variable Generation (Princeton: NERC, April 2009), 27, �HYPERLINK "http://www.nerc.com/files/IVGTF_Report_041609.pdf"�http://www.nerc.com/files/IVGTF_Report_041609.pdf�.


� Larry Sherwood, U. S. Solar Market Trends 2009 (Latham, NY: Interstate Renewable Energy Council, July 2009), �HYPERLINK "http://irecusa.org/wp-content/uploads/2010/07/IREC-Solar-Market-Trends-Report-2010_7-27-10_web1.pdf"�http://irecusa.org/wp-content/uploads/2010/07/IREC-Solar-Market-Trends-Report-2010_7-27-10_web1.pdf�.


� Sherwood, 2009.


� An Act Relative to Green Communities, Mass. Gen Laws, Ch. 169 (passed April 2, 2008), �HYPERLINK "http://www.mass.gov/legis/laws/seslaw08/sl080169.htm"�http://www.mass.gov/legis/laws/seslaw08/sl080169.htm�. Also see Eligibility Criteria for RPS Class I and Solar Carve-Out Renewable Generation Units, 225 CMR 14.05, �HYPERLINK "http://www.mass.gov/Eoeea/docs/doer/rps_aps/225-CMR-14-00-122010-clean.pdf"�http://www.mass.gov/Eoeea/docs/doer/rps_aps/225-CMR-14-00-122010-clean.pdf�.


� “RPS Solar Carve-Out,” website, MA Executive Office of Energy and Environmental Affairs (2011) and Massachusetts DOER, Massachusetts RPS Solar Carve-Out Program: Growing the PV Market, presentation (February 28, 2011), �HYPERLINK "http://www.mass.gov/?pageID=eoeeasubtopic&L=5&L0=Home&L1=Energy%2c+Utilities+%26+Clean+Technologies&L2=Renewable+Energy&L3=Solar&L4=RPS+Solar+Carve-Out&sid=Eoeea"�http://www.mass.gov/?pageID=eoeeasubtopic&L=5&L0=Home&L1=Energy%2c+Utilities+%26+Clean+Technologies&L2=Renewable+Energy&L3=Solar&L4=RPS+Solar+Carve-Out&sid=Eoeea�. RPS Solar Carve Out Qualified Units (updated April 13, 2011), �HYPERLINK "http://www.mass.gov/Eoeea/docs/doer/renewables/solar/basic-srec-presentation-22811.pps"�http://www.mass.gov/Eoeea/docs/doer/renewables/solar/basic-srec-presentation-22811.pps�.


� A feed-in tariff is part of a long-term electricity purchasing agreement and guarantees a specified price, usually above the market level, for the electric power produced under the agreement.


� Under the OATT Attachment K, § 4.1(a)(v), the ISO also could initiate an economic study.


� PAC materials and PAC supplemental materials are available at �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/index.html"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/index.html��HYPERLINK��. The final results of the economic studies will be available at the same link. Also see the 2011 Economic Study Update, PAC presentation (July 1, 2011), �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2011/jul212011/2011_eco_study_update.pdf"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2011/jul212011/2011_eco_study_update.pdf�.


� ISO Planning Advisory Committee, �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/index.html"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/index.html�. See materials for the April, May, June, and July 2011 PAC meetings.


� New England 2030 Power System Study: Scenario Analysis of Renewable Resource Development, report to the New England governors (February 2010), �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/reports/2010/economicstudyreportfinal_022610.pdf"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/reports/2010/economicstudyreportfinal_022610.pdf�. New England Governors' Renewable Energy Blueprint (2009), �HYPERLINK "http://www.nescoe.com/uploads/September_Blueprint_9.14.09_for_release.pdf"�http://www.nescoe.com/uploads/September_Blueprint_9.14.09_for_release.pdf�.


� See April and May 2009 PAC materials at �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2009/index.html"�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2009/index.html�, and May 2009 materials from the Inter-Area Planning Stakeholder Advisory Committee at �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/othr/ipsac/mtrls/2009/may72009/index.html"�http://www.iso-ne.com/committees/comm_wkgrps/othr/ipsac/mtrls/2009/may72009/index.html�. Also see the IPSAC websites at �HYPERLINK "http://www.interiso.com/"�http://www.interiso.com� and �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/othr/ipsac/index.html"�http://www.iso-ne.com/committees/comm_wkgrps/othr/ipsac/index.html�.
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