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Section 1 
Summary of the 2008 Regional System Plan
ISO New England Inc. (ISO) is the not-for-profit corporation responsible for the reliable operation of New England’s bulk power generation and transmission system. It also administers the region’s wholesale electricity markets and manages the comprehensive planning of the regional bulk power system. The planning process is open and transparent and invites advisory input from regional stakeholders, particularly members of the Planning Advisory Committee (PAC). The PAC is a stakeholder forum that is open to all parties interested in regional system planning activities in New England. Among their other duties, members review and comment on the Regional System Plan (RSP) scope of work, assumptions, and draft results.
 

Each year, the ISO prepares a comprehensive 10-year Regional System Plan. Each plan includes forecasts of future loads (i.e., the demand for electricity measured in megawatts) and addresses how this demand may be satisfied by adding supply-side resources; demand-side resources, including demand response and energy efficiency; and new or upgraded transmission facilities.
 Each year’s plan summarizes New England-wide needs, as well as the needs in specific areas, and includes solutions and processes required to ensure the reliable and economic performance of the New England bulk power system. These plans meet the criteria and requirements established by the North American Electric Reliability Corporation (NERC), the Federal Energy Regulatory Commission (FERC), and the ISO’s Transmission, Markets, and Services Tariff, which states that the ISO must proactively assess the future state of the system.
 Each plan also includes information that serves as input for improving the design of the regional power markets and the analysis of economic performance of the New England system. In addition, these plans summarize the coordination of the ISO’s short- and long-term plans with neighboring systems and identify the initiatives and other actions that the ISO, state officials, regional policymakers, transmission owners (TOs), and other market participants and stakeholders can take to meet the needs of the system.
The results and conclusions of RSPs are subject to many uncertainties and assumptions that are highly variable. Some factors that are subject to change include the demand forecasts, which are dependent on the economy; resource availability, which is dependent on physical and economic parameters; the timing of planned system improvements, which are subject to siting and construction delays; and fuel forecasts, which change with the world markets. While each RSP is a snapshot in time, the planning process is continuous, and results are revisited as needed based on the latest available information.
The ISO’s 2008 Regional System Plan (RSP08) presents the results of the recent load, resource, and transmission analyses of New England’s bulk electric power system through 2017. The report describes the major factors influencing the development of the bulk electric power system for these future years and how the region can provide a reliable and economic electric power system in compliance with environmental regulations. These factors include the following:

· A somewhat lower regional load forecast than the 2007 Regional System Plan (RSP07) forecast for 2009 through 2016
· The need for supply and demand resources of varying types and how the region plans to meet these system needs through wholesale markets 

· The risks associated with the region’s dependence on natural-gas-fired power plants and how these risks are being mitigated through operating procedures, markets, and new infrastructure 

· The continued tightening of environmental requirements to achieve the region’s clean air and water goals

· The need for renewable, low-emitting, and demand-side resources to meet energy and environmental policies and regulations
· Overcoming the challenges of reliably integrating renewable and demand resources into the system

· The need to develop a robust transmission system, including transmission plans for improvements in northern and southern New England necessary to meet reliability requirements, and the progress of previously identified transmission upgrades throughout New England 

· Interregional planning efforts that evaluate the need for system improvements and increased power transfers between regions and the ISO’s coordination of planning activities among neighboring regions to meet regional and interregional needs, satisfy reliability requirements, and provide access to renewable and low-emitting resources
· The evolving planning process that accounts for ongoing federal and state governmental activities and initiatives to identify projects that may provide economic benefits to the region

RSP08 is designed to provide an understanding of each of the complex issues New England faces, their interrelationships and implications, and the impacts they have on the planning and operation of the bulk power system. To enhance this understanding and assist in keeping the broad scope of the planning process in perspective, New England’s open stakeholder process is essential. This process involves the active participation of the ISO, state officials, regional policymakers, market participants, transmission owners, and other interested parties.
1.1 Major Findings and Observations of RSP08

RSP08 builds on the comprehensive work completed in RSP07. It reaffirms the applicable results, provides updates as needed, and accounts for uncertainties in assumptions about the 10-year planning period related to changing demand, fuel prices, technologies, market rules, environmental requirements, and other relevant variables. The plan is consistent with national and regional planning standards, criteria, and procedures. The major findings of RSP08 and the sections of the report that contain more details about them are as follows:
· Load Forecast—The RSP08 peak-demand forecast for the short term is similar to RSP07’s forecast but is lower by approximately 850 megawatts (MW) for the year 2016. Thus, many of the system needs that are driven by the load forecast and were identified in RSP07 remain valid for the short term, but those required for the long term may be delayed by one or two years. (Section 3)

· Meeting Resource Needs—The new Forward Capacity Market (FCM) is encouraging the development of resources in the desired quantity and needed locations. If all the 34,077 MW of resources that cleared the first Forward Capacity Auction (FCA #1), held in February 2008, are in commercial operation as planned for 2010 and continue to clear in the FCA each year thereafter, New England will have adequate resources through 2014. The over 12,000 MW of new resources that submitted qualification packages for the second FCA (FCA #2) show the prospects for developing needed resources by 2011 and beyond. The approximately 14,000 MW of active projects in the ISO’s Generator Interconnection Queue also show the prospects for needed resource development. Over 80% of these projects are proposed for southern New England where the capacity is needed most. (Sections 4 and 5)

· Demand Resources—The FCM is encouraging the participation of demand resources in New England at unprecedented levels. The results of the first FCA and the qualification packages that have been submitted for the second FCA indicate that New England may have in excess of 3,500 MW of demand resources by 2011. While demand resources may reduce the need to build physical infrastructure, successfully integrating demand-response resources into the electric power system presents many challenges. RSP08 reports on a stakeholder process to address operational, planning, and market issues presented by this large penetration of demand-response resources. (Sections 5, 6, and 9)
· Resource Diversity—The region’s heavy reliance on natural gas as the dominant generator fuel type has left the region vulnerable to fuel-supply risks, which can have an adverse impact on system reliability and lead to volatile and high electric energy costs associated with variations in natural gas prices. The region has taken several measures to improve the reliability of the fuel supply, generator availability, and fuel diversity. These include adding new natural gas supply infrastructure, such as liquefied natural gas (LNG) import terminals, and increasing the dual-fuel capability of existing generating units. They also include developing and implementing operating procedures that have improved the ISO’s coordination of power system operations, both with the natural gas system and with neighboring electric power systems. Over the long term, the development of wind, other renewable resources, and demand resources would provide some of the needed diversification of the region’s electric energy supply. This potentially would mitigate exposure to fuel disruptions and high electric energy costs associated with high natural gas prices. (Section 7)

· Renewable Portfolio Standards (RPSs)—The ISO’s assessment of planned renewable resources, as represented by projects in the ISO Generator Interconnection Queue, shows that if all projects were built, they would approximately meet the states’ RPS needs for 2016. Because history has shown that it is unlikely that all projects will be built, and because the RPS requirements grow with time, satisfying the RPS needs only with large renewable projects within New England will be challenging. RPSs allow flexibility to meet these needs with renewable energy imports from neighboring regions, small renewable projects “behind the meter,” and alternative compliance payments. (Section 8)

· Other Environmental Issues—Environmental regulations other than the states’ RPSs are expected to require New England fossil fuel generators to lower their air emissions, including carbon dioxide (CO2), over the next 10 years. The amount of system emissions released will depend on emission allowance prices and the relative prices of fossil fuels (natural gas, oil, and coal).
 System emissions could be reduced by adding renewable resources within New England or by importing energy from neighboring systems. RPSs, the Regional Greenhouse Gas Initiative (RGGI), and related policies should result in the increased deployment of renewable resources and energy efficiency in New England. (Sections 8 and 10)
· Wind Integration—Studies have shown that New England has the potential for developing thousands of megawatts of wind resources; however, the realization of large amounts of wind resources within New England could pose many technical and market challenges.
 These include improving the transmission system to reliably and economically integrate the larger wind resources, maintaining the frequency of the network at 60 hertz (Hz), regulating electric power interchange schedules with neighboring regions, providing back-up supplies when the wind does not blow, and ramping other supplies to account for changes in the wind resource outputs. These and other operational issues may be addressed through more accurate forecasts of the amount of electric energy wind resources could produce and revised market rules to account for many of the physical issues introduced by the variable nature of wind resources. Because potential sources of wind generation are remotely located from New England load centers, the successful integration of these resources will require transmission additions. The ISO is working with stakeholders and industry experts to address these and other issues concerning the successful integration of wind resources. (Sections 8, 9, and 12)
· Transmission—Transmission upgrades identified in previous RSPs are progressing, and additional improvements are needed throughout New England to meet reliability requirements. The status of transmission plans is summarized in the Transmission Project Listing.
 Two of the major projects being designed to serve reliability needs in both northern and southern New England are the Maine Power Reliability Program (MPRP) and the New England East–West Solution (NEEWS). The ISO is complying with the required planning standards associated with the development of all transmission plans. (Sections 7, 10, and 11)

· Regional Initiatives—In 2008, 12 New England stakeholders submitted requests for economic studies. With input from the Planning Advisory Committee, the ISO developed the scope of work for several generic studies to address these stakeholder interests.
 The ISO is conducting the first round of studies consistent with the requirements of FERC Order 890 and Attachment K of the ISO’s Open Access Transmission Tariff (OATT).
 On the basis of the stakeholders’ requests, the ISO expects the first round of studies to provide information on production costs, load-serving entity (LSE) electric energy expenses, and environmental emissions. The ISO also expects the studies to include various expansion scenarios of resources within New England and neighboring Canadian provinces. (Sections 9 and 12)
· Interregional Planning—ISO New England’s planning activities are closely coordinated among the six New England states and with neighboring systems and the federal government. Efficiencies gained by trading electric power capacity and electric energy with other systems most likely will become more necessary to facilitate meeting RPS requirements, the RGGI 10-state CO2 emissions cap, and other environmental emission requirements. Allowing access to more generators that collectively use a wide variety of fuels also will improve the overall reliable and economic operation of the system. Along with the New York Independent System Operator (NYISO) and PJM, ISO New England has implemented the Northeastern ISO/RTO Planning Protocol, which has further improved interregional planning among neighboring areas.
 The ISO’s participation in regional and national planning studies has ensured that improvements planned for New England have been well coordinated with neighboring systems to promote the reliable and economic performance of the interregional system. (Section 12)
1.2 RSP08 Highlights

The following sections summarize the main RSP08 results that support the plan’s key findings.
1.2.1 Growth in Demand

The RSP08 forecasts of annual and peak use of electric energy are lower than in RSP07. This is mainly due to lower growth in the long-run forecast of personal income and, to a lesser extent, changes in the ISO’s forecasting models that examine the overall regional trends in annual and peak use of electric energy:

· The RSP08 long-run forecasts of the growth rate are lower than in RSP07. The real income growth forecast fell from 1.6% to 1.3%. The forecast for growth in the annual use of electric energy fell from 1.2% to 0.8%; the forecast for growth in the winter peak fell from 1.2% to 0.9%, and the forecast for growth in the summer peak fell from 1.7% to 1.2%. 

· The 50/50 summer-peak forecast in each year beyond 2008 is lower than in RSP07—80 MW lower by 2010 and 850 MW lower by 2016.

· The 50/50 winter-peak forecast in each year is lower than in RSP07—385 MW lower by 2010 and 820 MW lower by 2016.
1.2.2 Meeting Resource Adequacy Requirements

On the basis of representative net Installed Capacity Requirement (ICR) values, until the 2015 capability year, capacity resources will be sufficient to meet the Northeast Power Coordinating Council (NPCC)’s loss-of-load expectation (LOLE) criterion to not disconnect load more than one time in 10 years.
 This assumes that all the 34,077 MW of demand and supply resources that cleared New England’s first Forward Capacity Auction will be in commercial operation by then and continue to clear in the FCA each year thereafter. The ISO’s analysis of resource needs shows that a total of 360 MW of capacity resources would be required in 2015, increasing to a cumulative need of 981 MW in 2017.
The success of the first Forward Capacity Auction, the submittal of qualification packages for over 12,000 MW of new resources for the second Forward Capacity Auction, and the over 14,000 MW of resources in the ISO Generator Interconnection Queue suggest that the capacity resource needs over the long term likely will be met. Over 80% of the resources in the queue are in southern New England where they are needed and, if successfully developed, will more than meet the region’s capacity needs through 2017. They also potentially could postpone the need for major transmission projects.
1.2.3 Operating Reserves

Resources providing operating reserves must be able to respond quickly to system contingencies that remove equipment from service. The addition of these resources, typically known as “fast-start” resources, improves the reliability and economics of the bulk power system. Without the addition of fast-start resources, system operators must rely more on older, less efficient, and generally more expensive resources to provide operating reserves. 
RSP08 compares the fast-start resources offered into the forward-reserve auction with representative future locational Forward Reserve Market (FRM) requirements for major load pockets for 2008 through 2012.
 For the Greater Southwest Connecticut load pocket, the 301 MW of fast-start resources offered in the summer 2008 FRM auction will not be sufficient to meet that area’s summer operating-reserve requirement until Phase 2 of the Southwest Connecticut Reliability Project is implemented, which is expected in 2009. This project will reduce the need for operating reserves by approximately 500 MW in Southwest Connecticut. The Greater Connecticut load pocket appears to need an additional 225 to 325 MW of fast-start resources from summer 2008 through 2012, a period preceding the expected addition of the NEEWS project. The Boston load pocket has approximately 225 MW of existing fast-start resources. Depending on load conditions, this area will need a total of 100 to 450 MW of operating reserves during summer 2009, which will increase approximately 50 MW per year through 2012. An increase in fast-start resources in the Boston load pocket would help meet this need and would provide operating flexibility. 

The Demand-Response Reserves Pilot Program was implemented in October 2006 to demonstrate the ability of demand-response resources to provide operating reserves. The program is being assessed, and program modifications are planned for October 2008. The operating experience gained from the Demand-Response Reserves Pilot Program will then be used to determine the types of demand-response resources that can provide functionally equivalent nonsynchronized (i.e., off-line) operating reserves using advanced telemetry.

1.2.4 Resource Diversity

The generation of electricity using natural gas produces relatively few emissions, uses relatively little land, and requires lower capital costs and shorter construction times than does the use of other fossil fuel resources. All these reasons have facilitated the siting and construction of natural-gas-fired generation. The over 11,700 MW of existing natural-gas-fired generation in New England represents about 38% of the region’s generation capacity and produces about 42% of its electric energy. However, these units are at risk of fuel disruptions as a result of events at production facilities and pipelines, interruptible supply contracts, and LNG supply shipments that are delayed or diverted to higher-paying regions. The risks are being mitigated by diversifying the sources of natural gas supplies delivered to New England, implementing procedures that coordinate operations between the ISO and natural gas companies, and improving the coordination of electric power system operations among the ISO and neighboring regions. The planned expansion of the regional natural gas infrastructure also will mitigate these risks.
The incentives provided by the FCM for resources to perform during periods when they are needed most is expected to improve generator availability. The conversion of gas-only generation to dual-fuel capability also improves generator availability and mitigates resource-availability risks. 
1.2.5 Environmental Policies
Federal, regional, and state air regulations will require New England fossil fuel generators to lower their emissions of sulfur dioxide (SO2), nitrogen oxides (NOX), carbon dioxide, and mercury (Hg) over the next 10 years. The principal regulations are the Regional Greenhouse Gas Initiative, which will affect CO2 emission levels; regulations that require areas to bring and keep ozone levels within a specified standard, which affect NOX emissions; and regional haze goals, which primarily affect NOX and SO2 emissions. Meeting these requirements will be challenging for New England. In addition, existing power plants most likely will face tighter requirements for the intake from and thermal discharges into waterways. Power system reliability could be affected by environmental regulations to the extent that the regulations reduce the availability of power plants at times of greatest need.
1.2.6 State Energy Requirements

The ISO has projected the amount of energy efficiency and renewable resources that are needed collectively to meet states’ electric energy goals, RPSs, and related requirements. The LSEs affected by these policies and requirements would need to have renewable resources and energy efficiency meet 21.0% of New England’s total projected electric energy use by 2016, up from about 5.9% in 2007. This need would increase to 27.8% by 2020 on the basis of ISO projections. New state energy-efficiency goals and requirements make up about 10.6% of the 27.8%, with the remaining 17.2% attributable to Renewable Portfolio Standards. The growth in RPS and energy-efficiency percentages is driven mainly by the projected increases in electric energy demand and higher state requirements for the use of renewable resources and energy efficiency.
The ISO estimates that if all renewable projects in the ISO Generator Interconnection Queue were built, they would approximately meet the 2016 projected requirements for the growth of new renewable resources and about two-thirds of these requirements for 2020. Any gap in meeting these requirements would likely be filled by additional renewable projects being proposed, small renewable projects behind the meter, the purchase of renewable energy certificates (RECs) from projects in neighboring regions, and alternative compliance payments made to the states’ clean energy funds, which help finance new renewable projects.

1.2.7 Integration of Renewable and Demand Resources in New England

One means of meeting RPS requirements would be the addition of wind resources within New England where the potential development of wind resources is large. This will pose many technical challenges, however, including the need for more automatic generation control (AGC) and operating reserves and more accurate forecasts of the amount of electric energy wind resources produce. The successful integration of wind resources also will require the development of applicable market rules.
The development and reliance on greater amounts of “active” demand resources will result in the more frequent operation of these types of resources, including their activation during off-peak months.
 This will present operational challenges to ensure that performance is reliable. The ISO’s ability to reliably and efficiently dispatch demand resources when and where needed must be enhanced to meet these operational challenges. Additionally, the market rules must be revised to provide demand resources with information on representative operational requirements as part of the Forward Capacity Market show-of-interest, qualification, and auction processes. Other needed actions include adding technical infrastructure for using active demand resources and accounting for the frequency, duration, and times of activation of these resources to ensure reliable operation and minimize the risks associated with the large-scale use of demand resources.
Appliance controllers and automated technologies that modify load characteristics, known as “smart-grid” technologies, can mitigate stress on the grid and prevent power outages during grid emergencies. Smart-grid technologies also can help integrate renewable energy resources into the grid and may reduce the need to build generation, transmission, and distribution systems. However, further research and development work is necessary. 
1.2.8 System Performance and Production Cost Studies

RSP08 provides information on system performance, including production costs, LSE electric energy expenses, and environmental emissions. Although many of the assumptions of this analysis are marked by a high degree of uncertainty, the modeling results indicate relative values and trends of production costs and environmental metrics using such factors as fuel costs, load growth, and emission allowance prices. Consistent with recent operating experience, the simulation results show that system congestion is negligible over the 10-year simulation period, and natural gas will remain the dominant fuel for setting electric energy prices. Results show that if the price of natural gas were to increase relative to oil prices, systemwide production costs, LSE energy expenses, and environmental emissions all would increase. Meeting the allocation of RGGI CO2 allowances for New England will be challenging without adding more low-emitting resources to the system. Adding and activating “emergency-generation” demand resources results in higher NOX emissions. The results of RSP08 analyses show that if 709 MW of diesel generation without emission controls were used, the systemwide peak-day total NOX emissions could nearly double. 
1.2.9 Transmission Security and Upgrades

In consultation with transmission owners and input from stakeholders, the ISO continues to plan a number of major transmission upgrades. These upgrades are designed to ensure the continued adequacy and security of the overall transmission system, to reduce transmission bottlenecks when transferring power into load pockets throughout New England, and to relieve the dependence on local generation within these pockets. 

1.2.9.1  Completion of Transmission Upgrades

Much progress has been made toward completing transmission upgrades identified in previous RSPs, ranging from substation improvements to new transmission circuits throughout New England. Several major projects to add new 345 kV circuits are under construction or recently have been placed in service. A summary of the features of some of these new and upcoming projects, which consist of transmission circuits, transformers, and substation equipment, is as follows:

· Northeast Reliability Interconnection (NRI) Project—a new 144-mile, 345 kV transmission line and supporting equipment that was placed in service during December 2007 and connects the Point Lepreau substation in New Brunswick, Canada, to the Orrington substation in northern Maine. This international tie line, 84 miles of which are in Maine, is designed to increase transfer capability from New Brunswick to New England by 300 MW. 
· Northwest Vermont Reliability Project—a new 36-mile, 345 kV line connecting the West Rutland substation to a new 345 kV substation in New Haven, Vermont, to address the reliability needs in the northwestern area of Vermont, plus other system improvements. The project, which was energized in early 2007, also includes a new 28-mile, 115 kV line, additional phase-angle regulating transformers (PARs), dynamic voltage-control devices, and static compensation. Various 115 kV components of this project already are in service, and others are expected to be placed in service by the end of 2008.

· Boston 345 kV Transmission Reliability Project—a project to address the reliability needs in the Boston area and increase the Boston import-transfer capability by approximately 1,000 MW. The project includes the construction of a 345 kV substation in Stoughton, MA. and the installation of three new underground 345 kV lines. One line is a 17-mile cable from Stoughton to K Street substation, and a second line is an 11-mile cable from Stoughton to Hyde Park substation. The second phase of the project consists of a second 17-mile cable from Stoughton to K Street substation. The first portion of this reliability project was completed in 2007; the final cable project currently is scheduled to be completed in 2009.

· Southwest Connecticut Reliability Project—a two-phase project to address the reliability needs in Greater Southwest Connecticut, including the need to address operating constraints and impediments to interconnecting new generation. Phase 1, which was put in service in 2006, involved adding a 20-mile 345 kV circuit from Bethel to Norwalk, CT. Phase 2 includes a 70-mile 345 kV circuit from Middletown, CT, to Norwalk, which is planned to be put in service in 2009. Southwest Connecticut also requires a pair of new 115 kV lines from Norwalk to Glenbrook, CT, which are planned to be in service in 2008.

1.2.9.2 Transmission Studies and Plans for Upgrades 

In addition to the major 345 kV projects completed or nearing completion, transmission studies and projects are ongoing for all six New England states. Studies for southern New England have identified a series of projects, referred to as the New England East–West Solution (NEEWS). This effort comprehensively is addressing a number of significant long-term reliability issues affecting Springfield, MA, Rhode Island, and the overall performance of the Connecticut-Rhode Island-Massachusetts area. These projects aim to serve eastern and western New England more reliably and to allow for an increased power flow across these areas, which would increase the overall transmission security of the system.

The NEEWS plan is divided into four major components. The Interstate Reliability component would install a new 75-mile, 345 kV line on existing rights-of-way from Millbury, MA, to North Smithfield, RI, to Killingly, CT, and on to Lebanon, CT. The Rhode Island Reliability component would add a second 21-mile, 345 kV line on existing rights-of-way from North Smithfield to Warwick, RI. The Central Connecticut Reliability component would add a new 35-mile, 345 kV line on an existing right-of-way from Bloomfield to Watertown, CT. The Greater Springfield Reliability component would add a new 34-mile, 345 kV line on an existing right-of-way from Ludlow to Agawam, MA, to Bloomfield, CT. The plan also involves substation and 115 kV line improvements.
The Maine Power Reliability Program Transmission Alternatives study has identified transmission upgrades to serve load pockets and ensure that the system will meet national and regional transmission reliability criteria. The project 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. The selected alternative, referred to in the transmission alternatives study as “N5S1,” consists of significant new 345 kV lines totaling about 192 miles, 115 kV lines, 115 kV capacitors, new 345/115 kV autotransformers, line rebuilds, and the separation of circuits that share common towers. The new 345 kV lines in the north create a second parallel path from Orrington to Surowiec, ME, while the new 345 kV lines in the south create a third parallel path from Surowiec to Newington, New Hampshire. Central Maine Power (CMP) submitted its siting application in July 2008.
The Vermont Southern Loop Project specifically is intended to increase the ability to move power into Vermont when the existing 345 kV line between Vermont Yankee and Coolidge, VT, is removed from service. The project includes the construction of a new Vernon substation adjacent to the existing 345 kV Vermont Yankee substation, a new 345 kV line between Vernon and Coolidge, and a new substation along the line at Newfane to serve lower-voltage system needs.
For lower southeastern Massachusetts (Lower SEMA), a proposed short-term transmission plan is being developed to improve reliability and reduce current significant out-of-merit operating costs. The plan includes improving the 345 kV and 115 kV transmission lines and adding voltage support devices in the 2008 to 2009 timeframe. Long-term alternatives are under study and include the addition of either a new 345 kV transmission line (from a yet-to-be-selected origination point on the mainland) or possibly a new 115 kV line from Manomet, MA, across the Cape Cod Canal. Extending the 345 kV facilities further into Cape Cod also might be necessary. 

These new projects, along with others in the Transmission Project Listing, will bring significant reliability benefits to the system while providing a platform to support efficient and effective wholesale power markets. These planning efforts have been coordinated with neighboring regions, and additional work has begun to investigate increasing the import capability from the eastern Canadian provinces. The development of renewable resources in remote areas of the system may require further transmission improvements. The combined completion of the major transmission projects and numerous other upgrades identified in the RSP project listing will ensure compliance with all reliability requirements. 

Another study involves the request for a new electrical interconnection between the Maine Public Service (MPS) system (including existing and planned generation) and the Maine Electric Power Company (MEPCO) system of the New England transmission system. As requested by MPS and CMP, the ISO is studying this project, known as the Maine Power Connection (MPC), as a Market Efficiency Transmission Upgrade (METU).
 An Economic Studies Working Group (ESWG) is discussing the criteria that are used for METU designation.
 The final designation and the technical

aspects of the MPC studies will be discussed with both the ESWG and the PAC. Stakeholders have expressed significant differences of opinions with respect to the possibility of the MPC being treated as a METU.

Currently, the MPS territory is served by local generation and by interconnections to New Brunswick. A working group, which includes representatives from CMP, Maine Public Service, the New Brunswick System Operator, and ISO New England, has been formed to conduct this study. Analyses completed to date indicate that providing this connection to MPS, assuming the proposed wind resources are built, could require a new 345 kV line from MPS to Chester, ME, to a new substation at Detroit, ME, created by intersecting with a new MPRP 345 kV line between Orrington and Benton.
1.2.10 Interregional Planning and Regional Initiatives

The ISO participates in numerous national and interregional initiatives with the U.S. Department of Energy (DOE), NPCC, and other balancing authority areas in the United States and Canada.
 Planning efforts are being coordinated to enhance the overall reliability of the bulk electric power system and to work within the region and with neighboring areas to investigate the challenges and possibilities of integrating renewable resources.

Planning across interregional boundaries has continued successfully through the ISO’s participation in NPCC activities and the implementation of the Northeastern ISO/RTO Planning Coordination Protocol. Some of the benefits include improved reliability and efficiency of generator interconnections close to regional boundaries. Several studies have been completed to assess resource adequacy and cross-border transmission reliability, including loss-of-source contingencies in New England that considered the loss of more than 1,200 MW on the Phase II high-voltage direct-current (HVDC) interconnection that New England has with Québec. Transmission improvements in New York and the PJM system are being analyzed. These improvements have the potential to increase the ability to transfer power from the west to the east and to add new tie lines between New York and PJM as well as between New York and New England. 

The expansion of wind and other renewable resources in New York, along with interregional transmission improvements, may provide an opportunity for additional power transfers to New England in the long term. The likely expansion of renewable resources in the eastern Canadian provinces and the export of nonemitting energy to New England are consistent with the goals of the Northeast International Committee on Energy (NICE), which has sought to reduce the overall emissions of greenhouse gases (GHGs) and to facilitate increased transfers of electrical energy.
 

The ISO is continuing to pursue numerous activities to improve the adequacy, reliability, and security of the system. These include national initiatives mandated by the Energy Policy Act of 2005 (EPAct) and interregional and systemwide planning efforts.
 

1.2.11 The Planning Process

Aspects of the ISO’s planning process, including planning methods that consider the use of demand-side resources, the process for transmission owners to develop local improvements, and dispute resolution, have been implemented as part of compliance with FERC Order 890. The economic planning studies that are required under Attachment K of the ISO’s OATT will provide stakeholders with information on the economic and environmental performance of the system under various expansion scenarios. One key to a successful planning process is the active involvement of public officials and state agencies. As part of the Economic Studies Working Group, the ISO, NEPOOL, and the New England Conference of Public Utilities Commissioners (NECPUC) will meet throughout 2008 to review and suggest refinements, as necessary, to the economic planning process. The ESWG will be considering study inputs, methodologies, and resulting metrics that can assist the region in evaluating the benefits of interconnecting new resources, strengthening ties with neighboring areas, and improving overall market efficiency.
As part of the transmission planning process, the ISO accounts for the potential change in the timing of and need for transmission projects. Determining transmission system needs that address transmission-security concerns relating to transfer limits is highly dependent on available generation and load requirements. For example, an increase in available generation in load pockets and decreases in load requirements could delay the need for projects to improve transfer capabilities. The ISO reviews the need for these projects as new load and generator information becomes available.
1.3 Actions and Recommendations

The region will need to ensure that all the necessary improvements identified in RSP08 for providing a reliable, environmentally compliant, economic, and robust electric power system in New England are implemented over the next 10 years. Required actions will involve the development of appropriate market incentives and proactive decision making and cooperation among ISO New England, other ISOs and RTOs, state officials, regional and environmental policymakers, transmission owners, and other market participants and stakeholders. The ISO recommends the following actions for itself, policymakers, and stakeholders:
· Encourage Needed Resource Development through Markets—Encourage the development of resources through the Forward Capacity Market. Review the impact of the FCM on the locational Forward Reserve Market to assure that market signals and resource requirements are properly aligned. Determine the resource adequacy requirements for subareas and review the results and findings with the PAC. Work with the FCM Generator Interconnection Process Stakeholder Group to develop any necessary recommendations for new market rules and tariff revisions. 

· Meet Operating-Reserve Needs through the Forward Reserve Market—In the short term, encourage the addition of fast-start resources, especially in Greater Connecticut, to satisfy both the systemwide requirements and the load-pocket needs and reduce out-of-merit commitment of units.

· Assess and Encourage Fuel Diversity and Availability—Monitor the success of market mechanisms and environmental regulations in diversifying the fuels used to generate electricity in New England. Work with the states and market participants to find solutions for stimulating greater investment in dual-fuel capability, in particular, in combination with fast-start capability. Assist stakeholders with the development of reliable and diverse energy technologies, such as renewable sources of energy, distributed generation, imports from eastern Canada and New York, and new coal and nuclear technologies.

· Assess the Seasonal Availability of Natural-Gas-Fired Resources—Continue working with regional gas pipeline and local distribution companies (LDCs) (e.g., Northeast Gas Association [NGA]-member companies) to coordinate electric and gas system operations and planning activities. Refine ISO operating procedures and support the development of additional natural gas infrastructure, including new pipelines and LNG terminals. Assess the arrangements for firm procurement and transportation of natural gas, and expand the extent to which dual-fuel units are available to operate. 

· Meet Regional Environmental Goals—Encourage the development of zero- or low-emitting resources, such as renewable resources and “clean” demand-side resources, to ensure that the region meets national, regional, and state environmental and renewable resource requirements. Advise regulatory agencies of the potential impacts of environmental air and water regulations on electric power system reliability.
· Integrate Variable-Output System Resources—Work with stakeholders to identify all issues concerning the integration of variable-output resources, especially wind. Identify and implement strategies for reliably planning and operating these resources. Review and adapt the market design to address operating and planning issues created by the addition of variable-output resources.

· Plan for and Operate Demand Resources—Evaluate the performance of demand-response and energy-efficiency programs and work with stakeholders to maintain the reliable operation of the system. Refine the market rules to ensure that the high levels of demand resources clearing in the FCA can be integrated in a reliable and efficient manner that fully accounts for their potential activation times, duration, and frequency of use. The ISO also will need the ability to dispatch demand resources reliably and efficiently. Monitor the penetration of demand resources, and periodically review the load forecast model to identify improvements. 

· Support Research and Development—Work with stakeholders to support research and development activities for integrating variable-output resources and smart-grid technologies. Research techniques to improve the forecasting of variable-output resources. Participate in demonstration projects that improve the reliable activation and performance monitoring of demand resources and apply interfaces for advanced metering. Consider a variety of applications for smart-grid technologies, including the use of demand to provide energy storage, energy shifting, and ancillary services, such as frequency regulation. 

· Develop Transmission Projects—Work with transmission owners to complete the transmission improvements identified in RSP08 in a timely manner, which will improve the New England transmission infrastructure and maintain power system reliability in accordance with federal and regional standards over the next 10 years. Update the Transmission Project Listing as improvements are identified and projects are completed or eliminated from the listing. Improve estimates and updates of project costs to facilitate decision making about the projects and the development of viable alternatives. 

· Project Management and Cost Estimates—Work with transmission owners to ensure that timely and accurate transmission project cost estimates are provided throughout the development of transmission projects.
· Increase Coordination and Joint Planning with Neighboring Systems—Work closely with other balancing authority areas to improve the coordination of planning efforts. Over the long term, conduct joint planning studies and explore the ability to import power from and export power to the eastern Canadian provinces and New York. Support the Northeast International Committee on Energy sponsored by the Conference of New England Governors and Eastern Canadian Premiers as the group explores initiatives concerning energy and the environment. Participate in national and regional activities, including those of the U.S. Department of Energy and NERC.

· Meet National Electric Reliability Organization (ERO) and Regional Entity Standards—Ensure that the ISO meets specific mandatory standards to maintain the reliable and secure operation and planning of the bulk power system.
 For the ISO and its participants, comply with all required reliability standards through the NPCC Reliability Compliance and Enforcement Program. 

· Update the Planning Process—Meet Order 890 requirements through the completion of Attachment K studies, and work with the PAC, NEPOOL, NECPUC, and other interested parties to improve the planning process.
Section 2 
Introduction
ISO New England (ISO) is the not-for-profit Regional Transmission Organization for the six New England states. The ISO has three main responsibilities:

· Reliable day-to-day operation of New England’s bulk power generation and transmission system

· Oversight and administration of the region’s wholesale electricity markets

· Management of a comprehensive regional bulk power system planning process

Approved by the Federal Energy Regulatory Commission (FERC) in 1997, the ISO became an RTO in 2005. In this role, the ISO has assumed broader authority over the daily operation of the region’s transmission system and greater independence to manage the region’s bulk electric power system and competitive wholesale electricity markets. The ISO works closely with state officials, policymakers, transmission owners, other participants in the marketplace, and other regional stakeholders to carry out its functions.

The 2008 Regional System Plan (RSP08) describes the annual Regional System Plan for the area served by ISO New England. This plan discusses the projected annual and peak demand for electric energy for the next 10 years, the need for resources over this period, and how incentives associated with recent improvements to the wholesale electricity markets will assist in obtaining these resources, supply side and demand side.
 The report also covers issues associated with fuel-diversity and variable-output (i.e., intermittent) renewable resources and demand-side resources and provides an update on environmental regulations and compliance with these regulations.
 Additionally, the report addresses the need for, as well as the status of, planned transmission improvements and presents the results of system studies that quantified economic and environmental performance of various resource and transmission-expansion scenarios. Lastly, RSP08 discusses interregional planning and summarizes the planning work being conducted by the northeastern Independent System Operators (ISOs) and Regional Transmission Operators (RTOs) and in eastern Canada. 
The comprehensive 2007 Regional System Plan showed the need for transmission upgrades and the need for, as well as the amount, type, and location of, demand-side and supply-side resources.
 RSP08 builds on RSP07’s results either by reaffirming them or by providing specific updates. This section provides an overview of the bulk power system and wholesale market structure in New England and the role of the RSP in identifying system enhancements required to ensure the reliability and efficiency of the system. It also summarizes the key features of this year’s plan.

2.1 The New England Bulk Power System

In 1971, the New England Power Pool (NEPOOL) created New England’s electric power grid and its central dispatch system.
 The New England system is fully integrated and uses all regional generating resources to serve all regional load (i.e., the demand for electricity measured in megawatts) 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 350 generating units, representing approximately 31,000 megawatts (MW) of total generating capacity, produce electricity. Most of these facilities are connected to approximately 8,000 miles of high-voltage transmission lines. As of summer 2008, almost 1,700 megawatts of demand resources were registered as part of ISO’s demand-response programs.
 Thirteen tie lines interconnect New England with the neighboring states and provinces of New York and New Brunswick and Québec, Canada.
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	· 6.5 million households and businesses; population 14 million

· Over 8,000 miles of high-voltage transmission lines

· 13 interconnections to electricity systems in New York and Canada

· More than 32,000 MW of total supply (includes 1,693 MW of demand-resource capacity)

· All-time peak demand of 28,130 MW, set on August 2, 2006

· More than 300 participants in the marketplace (those who generate, buy, sell, transport, and use wholesale electricity)

· $10 billion annual total energy market value (2007)

· More than $1.0 billion in transmission investment since 2002 to enhance system reliability; another $4.0 to $7.0 billion planned over the next 10 years

· Approximately $1.0 to $2.0 billion of economic transmission investment under study for development of renewable resources

· Two major 345-kilovolt projects in various stages of construction 


Figure 2‑1: Key facts about New England’s bulk electric power system and wholesale electricity market.

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 online at http://www.iso-ne.com/rules_proceds/operating/isone/op4/OP4_RTO_FIN.doc. Also see Section 5.2.
On August 2, 2006, the ISO reached a new record summer peak demand of 28,130 MW, which was due to extreme temperatures and humidity regionwide. In accordance with ISO operating procedures, demand-response programs were activated, which resulted in reducing the peak by approximately 640 MW. In the absence of these programs, the peak would have been approximately 28,770 MW. The 2007 summer peak was much lower at 26,145 MW, and the 2007 winter peak was 21,774 MW. The all-time high winter peak of 22,818 MW occurred in 2004.
2.2 ISO New England Subareas, Load Zones, and Capacity Zones
To assist in modeling and planning electricity resources in New England, 13 subsets of the region’s bulk electric power system, called subareas, have been established. These subareas form a simplified model of load areas that are connected by the major transmission interfaces across the system. The simplified model illustrates possible physical limitations of the flow of power that can evolve over time as system changes occur. Figure 2‑2 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 2‑2 is suitable for RSP08 studies of resource adequacy, economic performance, and environmental emissions.
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	Subarea Designation
	Region or State
	
	Subarea or Balancing Authority Area Designation
	Region or State

	BHE
	Northeastern Maine
	
	WMA
	Western Massachusetts

	ME
	Western and central Maine/
Saco Valley, New Hampshire
	
	SEMA
	Southeastern Massachusetts/
Newport, Rhode Island

	SME
	Southeastern Maine
	
	RI
	Rhode Island/bordering MA

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

	VT
	Vermont/southwestern New Hampshire
	
	SWCT
	Southwestern Connecticut

	Boston
(all capitalized)
	Greater Boston, including the North Shore
	
	NOR
	Norwalk/Stamford, Connecticut

	CMA/NEMA
	Central Massachusetts/ 
northeastern Massachusetts
	
	NB, HQ, and NY
	New Brunswick (Maritimes), Hydro-Québec, and New York external balancing authority areas


Figure 2‑2: RSP08 geographic scope of the New England bulk 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 limitations near the borders with western Massachusetts and Rhode Island. 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). 
Load zones and capacity zones are other types of subregions of the New England Balancing Authority Area. Load zones are aggregations of pricing nodes (pnodes) within a specific area for which the ISO calculates and publishes day-ahead and real-time locational marginal prices (LMPs).
 Load zones reflect the operating characteristics of, and the major transmission constraints on, the New England transmission system. Import-constrained load zones are areas within New England that do not have enough in-merit local resources and transmission import capability to reliably serve local demand.
 Export-constrained load zones are areas within New England where the available resources, after serving local load, exceed the areas’ transmission capability to export excess resource capacity. Some load zones have the same boundaries as some of the states, while other zones have boundaries related to the RSP subareas. Some subarea, load-zone, and state names are the same as well. New England is divided into the following load zones: Maine, New Hampshire, Vermont, Rhode Island, 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 (FCA) (see Section 5.1). 
2.3 RSP Purpose and Requirements

Many of the ISO’s duties are regulated by its FERC-approved Transmission, Markets, and Services Tariff, a part of which is the Open Access Transmission Tariff (Transmission Tariff).
 As required by the tariff, the ISO works closely with the region’s stakeholders through an open and transparent process. In particular, members of the Planning Advisory Committee (PAC) advise the ISO on the scope of work and assumptions for the RSP and comment on the preliminary system assessments, solution study results, and final draft of the report.

The purpose of the RSP is to provide an annual assessment of how to maintain the reliability of the New England bulk power system while promoting the operation of efficient wholesale electricity markets. To conduct this assessment, the ISO and its stakeholders analyze the system and its components as a whole, accounting for the performance of these individual elements and the many varied and complex interactions that occur among the components, which affects the overall performance of the system. During the planning process, the options for satisfying the needs that have been defined are evaluated to determine which would be most effective, such as adding resources, reducing demand, upgrading the transmission system, or using a combination of solutions. 

In addition to assessing the amount of resources that the overall system and individual areas of the system need, the planning process assesses the types of resources that can satisfy these needs and any critical time constraints for addressing them. Thus, the RSP specifies the characteristics of the physical solutions that can meet the defined needs. It also includes information on market solutions to address them, which market participants can use to develop the most efficient solutions, such as investments in demand-side projects, distributed generation, other generation, and merchant transmission. To account for market responses that fall that short of meeting these needs or transmission infrastructure requirements to facilitate the efficient operation of the markets, the RSP also identifies a regulated transmission solution.
Regional System Plans must account for the uncertainty in the 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. In developing RSPs, the ISO also is required to coordinate study efforts with surrounding RTOs and balancing authority areas and analyze information and data presented in neighboring plans. Each report must also provide the status of proposed and ongoing transmission upgrades and justify any newly proposed transmission improvements.
Regional System Plans must comply with North American Electric Reliability Corporation (NERC) and Northeast Power Coordinating Council (NPCC) criteria and standards as well as ISO planning and operating procedures.
 The RSPs also must conform to transmission owner criteria, rules, standards, guides, and policies consistent with NERC, NPCC, and ISO criteria, standards, and procedures. These will continue to evolve, particularly with the identification of issues raised by the large penetration of variable-output renewable resources, especially wind generation, and demand-side resources.
2.4 Features of RSP08
RSP08 provides information about the region’s electricity needs from 2008 through 2018; updates the comprehensive summary of resource and transmission plans for New England included in RSP07; and outlines the status of planned, ongoing, and completed studies and transmission projects as of June 2008. Section 3 presents the load forecasts. 
Section 4 provides an estimate of the systemwide long-term resource adequacy needs (i.e., the minimum amount of capacity the region will require). This estimate is consistent with the methodologies used for the Forward Capacity Market (FCM), a locational capacity market intended to meet the system’s resource needs by sending appropriate price signals to attract new investment and maintain existing investment both where and when needed. Section 5 discusses capacity issues and summarizes the results of the first Forward Capacity Auction (FCA #1). This section also describes available demand-response resources, other types of demand resources, the impacts of conservation and energy efficiency on the use of electricity, and how aligning retail customer electricity prices with wholesale electricity costs would affect demand. Section 5 also includes the status of supply-side resources in the ISO Generation Interconnection Queue (the queue) (i.e., those generators interested in interconnecting to the ISO New England electric power system that have submitted interconnection requests to the ISO). Section 6 discusses how to meet identified system and load-pocket needs for operating reserves through the locational Forward Reserve Market (FRM), a seasonal forward-procurement market.
 In addition, the section describes the Demand-Response Reserve Pilot Program. 

Section 7 discusses the reliability issues stemming from the region’s heavy dependence on natural gas-fired generation. The section provides information on the natural gas system, the risks to the electric power system, and the ongoing actions to improve the reliability of the fuel supply to generators that burn natural gas. Section 8 discusses environmental requirements related to power plant air emissions and water discharges and renewable resources. Meeting these environmental regulations most likely will result in increased amounts of variable-output renewable resources and demand response. The interconnection issues and operational challenges of these types of resources are discussed in Section 9. Section 10 summarizes production analysis results that show the economic and environmental impacts of a system expansion scenario.
Section 11 provides an overview of transmission planning, security, and upgrades. The section describes the status of transmission investment, transmission system performance and development, and specific transmission projects, planned and underway, including those to reduce dependence on generating units in small load pockets. Section 12 covers the status of national, interregional, and systemwide planning efforts and other initiatives for improving the reliability and security of the New England bulk power system, neighboring power systems, and the systems of the United States and North America as a whole. RSP08’s conclusions and recommendations are presented in Section 13.
A list of acronyms and abbreviations used in RSP08 is included at the end of the report.
Section 3 
Forecasts of Annual and Peak Use
of Electric Energy in New England
The load forecasts form the basis for evaluating the reliability and economic planning of the bulk power system under various conditions and for determining whether and when improvements are needed. This section summarizes the short- and long-run forecasts of the annual and peak use of electric energy New England-wide and in the states and subareas. The section describes the economic and demographic factors that drive the forecasts and explains the forecast methodology. It also summarizes the recent review of the ISO’s forecast methodology, including suggestions for improved transparency and technical accuracy. 
3.1 Short- and Long-Run 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. Each forecast cycle updates the data for the region’s historical annual and peak use of electric energy by including an additional year of data, the most recent economic and demographic forecasts, and resettlement adjustments that include meter corrections.

Table 3‑1 summarizes the ISO’s short-run forecasts of annual electric energy use and seasonal peak loads for 2008 and 2009. The net energy for load (NEL) shown in the table is the net 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 but excludes the electric energy consumption required to operate pumped-storage plants. The peak loads shown in the table have a 50% chance of being exceeded and are expected to occur at a weighted New England-wide temperature of 90.4ºF (i.e., the 50/50 “reference” case). Peak loads with a 10% chance of being exceeded, expected to occur at a weighted New England-wide temperature of 94.2ºF, are considered the 90/10 “extreme” case.
Table 3‑1
Summary of the Short-Run Forecasts of New England’s
Annual Use of Electric Energy and 50/50 Peak Loads

	Parameter
	2007(a)
	2008
	2009
	% Change
2007–2008
	% Change
2008–2009

	Annual use of electric energy
(1,000 MWh)(b) (NEL)
	133,725
	135,000
	136,540
	1.0
	1.1

	Summer peak (MW)
	27,460
	27,970
	28,480
	1.9
	1.8

	Winter peak (MW)(c)
	22,775
	23,030
	23,320
	1.1
	1.3


(a)
The weather-normal actual load is shown for the 2007 annual energy use and summer peak load.

(b)
“MWh” refers to megawatt-hours.

(c)
The winter peak could occur in the following year.

Electric energy use is forecast to grow 1.0% in 2008 and 1.1% in 2009. The summer peak load is forecast to grow 1.9% in 2008 and 1.8% in 2009. The winter peak load is forecast to grow 1.1% in 2008 and 1.3% in 2009.
Table 3‑2 summarizes the ISO’s long-run forecasts of annual electric energy use and seasonal peak load (50/50 and 90/10) for New England overall and for each state. 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.
Table 3‑2
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
	

	
	2008
	2017
	CAGR(b)
	2008
	2017
	2008
	2017
	CAGR(b)
	2008/09
	2017/18
	2008/09
	2017/18
	CAGR(b)

	New England
	135,000
	145,275
	0.8
	27,970
	31,250
	29,895
	33,595
	1.2
	23,030
	24,950
	24,175
	26,310
	0.9

	Connecticut
	34,050
	36,755
	0.9
	7,455
	8,335
	7,960
	8,955
	1.2
	5,875
	6,355
	6,180
	6,705
	0.9

	Maine
	11,985
	12,965
	0.9
	2,105
	2,350
	2,235
	2,510
	1.2
	1,995
	2,150
	2,080
	2,255
	0.8

	Massachusetts
	61,815
	65,605
	0.7
	12,910
	14,245
	13,775
	15,270
	1.1
	10,535
	11,330
	11,070
	11,965
	0.8

	New Hampshire
	12,060
	13,865
	1.6
	2,530
	3,030
	2,770
	3,345
	2.0
	2,135
	2,440
	2,250
	2,580
	1.5

	Rhode Island
	8,600
	9,145
	0.7
	1,890
	2,110
	2,015
	2,255
	1.2
	1,405
	1,515
	1,465
	1,580
	0.8

	Vermont
	6,495
	6,940
	0.7
	1,085
	1,205
	1,140
	1,275
	1.2
	1,090
	1,170
	1,140
	1,220
	0.8


(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 Massachusetts has the slowest growing economy in the region.
(b) CAGR stands for compound annual growth rate.
The compound annual growth rate for electric energy use is 0.8% for 2008 through 2017 and 0.9% for the winter peak.
 The CAGR for the summer peak load is 1.2% per year for 2008 through 2017. The growth of the summer peak follows the annual growth in electric energy use but also includes a continuing decline in the annual load factor (i.e., the ratio of the average hourly load during a year to peak hourly load), as shown in Figure 3‑1. The ISO attributes the declining load factors to an increase in air-conditioning penetration, which has led to an increase in summer peak use relative to average use.
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Figure 3‑1: New England annual load factor.
Note: The continuing decline of the long-run load factor follows the downward trend of the historical and short-run forecasts and reflects increases in air-conditioning penetration.
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 (40%), commercially (40%), and industrially (20%). Real income and the real price of electricity, which serve as proxies for overall economic and demographic conditions, are the primary factors applied to determine electric energy use. Table 3‑3 summarizes these and other indicators of the New England economy.
Table 3‑3
New England Economic and Demographic Forecast Summary

	Factor
	1980
	2007
	CAGR
	2008
	2017
	CAGR

	Summer peak (MW)
	14,539
	27,460
	2.40
	27,970
	31,250
	1.2

	Net energy for load (1,000 MWh)
	82,927
	133,725
	1.80
	135,000
	145,275
	0.8

	Population (thousands)
	12,378
	14,307
	0.50
	14,348
	14,579
	0.2

	Real price of electricity
(cents per kWh, 1996 $)
	12.00
	11.28
	-0.02
	11.69
	12.10
	0.4

	Employment (thousands)
	5,539
	7,047
	0.90
	7,087
	7,581
	0.8

	Real income (millions, 1996 $)
	251,513
	503,511
	2.60
	512,200
	574,980
	1.3

	Real gross state product (millions, 1996 $)
	267,611
	640,640
	3.30
	654,548
	809,336
	2.4

	Energy per household (MWh)
	18.954
	24.053
	0.90
	24.123
	24.623
	0.2

	Real income per household (thousands) (1996 base year)
	57.487
	90.567
	1.70
	91.524
	97.453
	0.7


The forecast for 2008 to 2017 of the retail electricity price assumes that increases will be held to the rate of inflation (2.5% average annual growth) and will incorporate the assumed transition costs from the FCM Settlement Agreement and assumed capacity costs from the Forward Capacity Market ($1.9 billion in 2010, increasing to $2.5 billion in 2017).
 The assumed capacity costs of the FCM are based on RSP07’s projected systemwide requirements for installed capacity (ICAP) and an assumed capacity clearing price of $4.75/kW-month after adjustments for peak-energy rent.

To create the load forecasts, energy efficiency and demand-response resources have been treated either as resources or as load modifiers. Before the 2007 Regional System Plan, the long-run forecasts of annual and peak use of electric energy for the New England states were explicitly adjusted to reflect the forecasts of reduced energy use resulting from existing and new utility-sponsored conservation and load-management (C&LM) programs (now referred to as demand resources). However, the new Forward Capacity Market treats and pays new demand resources and existing demand resources in the transition period in a comparable manner as traditional supply resources in satisfying the Installed Capacity Requirement (ICR) values (see Section 4.1 and Section 5.1). Because these resources are part of the resource base used to meet the region’s load forecast, the RSP08 load forecast is not adjusted to account for these demand resources. Any reductions from past C&LM programs and other energy efficiency and conservation measures not captured by the FCM, however, are embedded in the historical data and are implicitly reflected in the load forecast.
3.3 Forecast Methodology Review

In early 2006, the ISO initiated a review of its methods for forecasting the annual and peak use of electricity. The ongoing development of the Forward Capacity Market, which relies on ISO peak-use forecasts, provided the impetus to evaluate and improve, as practicable, the ISO’s forecasting practices. The purpose of this review was to ensure that the ISO’s forecast methodologies would result in the most accurate estimates of load and be deemed reasonable and acceptable to a majority of stakeholders.
The ISO hired a consulting firm, Benchmark Forecasts, to review the forecasting process. Two types of recommendations emerged from Benchmark’s evaluation—process recommendations and technical recommendations—which were highlighted in RSP07.
The ISO hired a PhD economist with expertise in statistical and econometric modeling to review and address the Benchmark recommendations. As a result, the models were subjected to rigorous statistical testing, the energy models were respecified, and the peak models were refined. The forecast documentation details these tests and changes.

The ISO periodically reviews its load forecast methodology and models. Staff continuously remain alert to opportunities that may improve the quality of the ISO load forecast and to coordinate changes in methodologies and models with stakeholders. Additionally, the NEPOOL Load Forecast Committee reviews and comments on the load forecast methodology.
3.4 Subarea Use of Electric Energy

Much of the RSP08 reliability analysis depends on forecasts of the annual and peak use of electric energy in the subareas. These forecasts are summarized in Table 3‑4 and provide important market information to stakeholders.
 Table 3‑5 shows the forecasts for the peak use of electric energy for the New England states and load zones. Table 3‑6 shows the forecast for the RSP subareas and their relationship to the load zones and states.

Table 3‑4
Forecasts of Annual and Peak Use of Electric Energy in RSP Subareas, 2008 and 2017

	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
	

	
	2008
	2017
	CAGR
	2008
	2017
	2008
	2017
	CAGR
	2008/09
	2017/18
	2008/09
	2017/18
	CAGR

	ISO New England Total
	135,000
	145,275
	0.8
	27,970
	31,250
	29,895
	33,595
	1.2
	23,030
	24,950
	24,175
	26,310
	0.9

	BHE
	1,920
	2,060
	0.8
	325
	350
	345
	370
	0.8
	325
	365
	340
	385
	1.3

	ME
	6,600
	7,055
	0.7
	1,140
	1,275
	1,215
	1,365
	1.3
	1,125
	1,205
	1,175
	1,265
	0.8

	SME
	3,445
	3,720
	0.9
	635
	720
	675
	770
	1.4
	545
	585
	570
	615
	0.8

	NH
	10,030
	11,560
	1.6
	2,085
	2,535
	2,280
	2,790
	2.2
	1,770
	2,025
	1,865
	2,145
	1.5

	VT
	7,380
	7,975
	0.9
	1,300
	1,455
	1,380
	1,560
	1.3
	1,260
	1,370
	1,320
	1,435
	0.9

	Boston
	27,115
	28,280
	0.5
	5,645
	6,010
	6,030
	6,450
	0.7
	4,565
	4,875
	4,795
	5,150
	0.7

	CMA/NEMA
	8,625
	9,510
	1.1
	1,810
	2,095
	1,930
	2,245
	1.6
	1,495
	1,645
	1,575
	1,735
	1.1

	WMA
	10,845
	11,620
	0.8
	2,130
	2,405
	2,270
	2,575
	1.4
	1,900
	2,015
	1,995
	2,130
	0.7

	SEMA
	13,900
	14,935
	0.8
	2,975
	3,300
	3,175
	3,540
	1.2
	2,360
	2,565
	2,475
	2,705
	0.9

	RI
	11,460
	12,340
	0.8
	2,545
	2,865
	2,715
	3,065
	1.3
	1,860
	2,005
	1,945
	2,100
	0.8

	CT
	16,615
	17,740
	0.7
	3,650
	4,060
	3,895
	4,365
	1.2
	2,860
	3,060
	3,010
	3,230
	0.8

	SWCT
	11,235
	12,190
	0.9
	2,430
	2,725
	2,595
	2,930
	1.3
	1,955
	2,145
	2,055
	2,265
	1.0

	NOR
	5,835
	6,290
	0.8
	1,300
	1,460
	1,390
	1,570
	1.3
	1,005
	1,085
	1,055
	1,145
	0.9


Table 3‑5
Forecasts of Peak Use of Electric Energy for Load Zones and the New England States, 2008
	Load Zone(a)
	State
	2008 Summer Peak-Load Forecast 

	
	
	50/50 Load
	90/10 Load

	
	
	MW
	State
Peak Load %
	MW
	State
Peak Load %

	CT
	Connecticut
	7,454
	100
	7,959
	100

	ME
	Maine
	2,104
	100
	2,237
	100

	NEMA/Boston
	Massachusetts
	5,565
	43
	5,943
	43

	SEMA
	
	3,630
	28
	3,873
	28

	WCMA
	
	3,712
	29
	3,956
	29

	Massachusetts subtotal
	12,907
	100
	13,772
	100

	NH
	New Hampshire
	2,530
	100
	2,771
	100

	RI
	Rhode Island
	1,890
	100
	2,017
	100

	VT
	Vermont
	1,085
	100
	1,140
	100

	Total
	27,970
	
	29,896
	


(a) 
The total load-zone projections are similar to the state load projections and are available online at the ISO’s “2008 Forecast Data File,” http://www.iso-ne.com/trans/celt/fsct_detail/2008/isone_2008_forecast_data.xls; tab #2, “ISO-NE Control Area, States, & Regional System Plan (RSP08) Subareas Energy and Seasonal Peak-Load Forecast and SMD Load Zones.”
Table 3‑6
Forecasts of Peak Use of Electric Energy for RSP Subareas, Load Zones, and the New England States
	RSP Subarea
	Load Zone(a)
	State
	2008 Summer Peak-Load Forecast

	
	
	
	50/50 Load
	90/10 Load

	
	
	
	MW
	Percentage
	MW
	Percentage

	
	
	
	
	RSP Subarea
	State
Peak Load
	
	RSP Subarea
	State
Peak Load

	BHE
	325
	
	
	345
	
	

	
	ME
	Maine
	325
	100.0
	15.4
	345
	100.0
	15.4

	ME
	1,140
	
	
	1,215
	
	

	
	ME
	Maine
	1,097
	96.2
	52.1
	1,166
	96.0
	52.1

	
	NH
	New Hampshire
	43
	3.8
	1.7
	49
	4.0
	1.8

	SME
	635
	
	
	675
	
	

	
	ME
	Maine
	635
	100.0
	30.2
	675
	100.0
	30.2

	NH
	2,085
	
	
	2,280
	
	

	
	ME
	Maine
	47
	2.3
	2.3
	51
	2.2
	2.3

	
	NH
	New Hampshire
	1,965
	94.2
	77.7
	2,152
	94.4
	77.6

	
	VT
	Vermont
	73
	3.5
	6.7
	77
	3.4
	6.8

	VT
	1,300
	
	
	1,380
	
	

	
	NH
	New Hampshire
	364
	28.0
	14.4
	398
	28.9
	14.4

	
	VT
	Vermont
	936
	72.0
	86.2
	982
	71.1
	86.2

	BOSTON
	5,645
	
	
	6,030
	
	

	
	NEMA/Boston
	Massachusetts
	5,565
	98.6
	43.1
	5,943
	98.6
	43.2

	
	NH
	New Hampshire
	80
	1.4
	3.2
	87
	1.4
	3.1

	CMA/NEMA
	1,810
	
	
	1,930
	
	

	
	WCMA
	Massachusetts
	1,732
	95.7
	13.4
	1,845
	95.6
	13.4

	
	NH
	New Hampshire
	78
	4.3
	3.1
	85
	4.4
	3.1

	WMA
	2,130
	
	
	2,270
	
	

	
	CT
	Connecticut
	74
	3.5
	1.0
	79
	3.5
	1.0

	
	WCMA
	Massachusetts
	1,980
	93.0
	15.3
	2,111
	93.0
	15.3

	
	VT
	Vermont
	76
	3.6
	7.0
	81
	3.6
	7.1

	SEMA
	2,975
	
	
	3,175
	
	

	
	SEMA
	Massachusetts
	2,823
	94.9
	21.9
	3,013
	94.9
	21.9

	
	RI
	Rhode Island
	152
	5.1
	8.0
	162
	5.1
	8.0

	RI
	2,545
	
	
	2,715
	
	

	
	SEMA
	Massachusetts
	807
	31.7
	6.3
	860
	31.7
	6.2

	
	RI
	Rhode Island
	1,738
	68.3
	92.0
	1,855
	68.3
	92.0

	CT
	3,650
	
	
	3,895
	
	

	
	CT
	Connecticut
	3,650
	100.0
	49.0
	3,895
	100.0
	49.0

	SWCT
	2,430
	
	
	2,595
	
	

	
	CT
	Connecticut
	2,430
	100.0
	32.6
	2,595
	100.0
	32.6

	NOR
	1,300
	
	
	1,390
	
	

	
	CT
	Connecticut
	1,300
	100.0
	17.4
	1,390
	100.0
	17.4


3.5 Summary of Key Findings

The RSP08 forecasts of annual and peak use of electric energy are lower than those made for RSP07, mainly due to lower growth in the Moody’s Economy.com long-run forecast of personal income and, to a lesser degree, changes in the ISO’s energy and peak forecasting models:
· Forecasts of long-run growth rates are lower—real income growth fell from 1.6% to 1.3%, annual energy growth fell from 1.2% to 0.8%, winter peak growth fell from 1.2% to 0.9%,
and summer peak growth fell from 1.7% to 1.2%.
· The 50/50 summer-peak forecast was lower than in RSP07—80 MW lower by 2010 and 850 MW lower by 2016.

· The 50/50 winter-peak forecast was lower than in RSP07—385 MW lower by 2010 and 820 MW lower by 2016.
Section 4 
Resource Adequacy Requirements
To ensure that the New England bulk power system has adequate capacity resources to meet its reliability requirements under a wide range of existing and future system conditions, the ISO must routinely conduct a number of resource adequacy analyses. It must determine the amount of installed capacity the region needs, where capacity should be located, and the net operable capacity needed for the system overall under conditions of expected and extreme weather. These analyses provide estimates of the amounts and locations of supply- and demand-side resources needed to ensure that all requirements are met. This section describes the requirements for resource adequacy, the analyses conducted to determine specific systemwide and local-area resource adequacy needs, and the results and findings of these analyses.
4.1 Systemwide Installed Capacity Requirement
To determine the regional Installed Capacity Requirement for ensuring that the system overall has adequate capacity resources, the ISO uses 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.
 The analysis examines system resource adequacy under assumptions for the load forecast, resource availability, and possible tie-line benefits (i.e., the receipt of emergency electric energy from neighboring regions).
 To meet the NPCC “once-in-10-years” LOLE requirement, a bulk power system needs installed capacity in an amount equal to the expected demand plus enough to handle any uncertainties associated with load or with the performance of the capacity resources.
Before December 2006, the ISO operated an Installed Capacity Market for procuring the capacity needed to meet the regional ICR. In a regional settlement agreement focused on installed capacity, FERC approved a Forward Capacity Market in New England.
 For this market (described in more detail in Section 5), capacity is procured through annual Forward Capacity Auctions. Each FCA will procure at least the megawatt amount of capacity needed to meet the ICR established before the auction.
 The purchased capacity will need to be available in the specified timeframe to ensure that the region will have adequate resources to meet regional resource needs.
 The first FCA took place in February 2008, and the capacity that cleared this auction will need to be available beginning in June 2010. 
The FCM transition period runs from December 2006 through May 2010. During this time, all installed capacity resources will receive fixed payments based on their monthly ratings for unforced capacity (UCAP) (i.e., the megawatt amount of a resource or region’s installed capacity that has been adjusted to account for availability). After the transition period, ICR values will be used to establish the amount of installed capacity that must be procured to meet systemwide resource adequacy needs.
RSP08 presents the established ICR values for the 2008 and 2010 capability years and shows representative net ICR values for the 2009 and 2011 through 2017 period.
 While the representative ICR values presented in RSP08 do not indicate the amount of capacity the region must purchase, these values provide stakeholders with a general idea of the resource needs of the region. 
4.1.1 Systemwide ICR Calculations

The model used for conducting the ICR calculation for New England accounts for the load and capacity relief that can be obtained from implementing operating procedures, including load-response programs as well as tie-line benefits assumed to be available from neighboring systems. The ICR computation, using a single-bus model, does not consider the transmission system constraints within New England.
 The ICR simulations also model all known external firm ICAP purchases and sales, as reported in the ISO’s 2008–2017 Forecast Report of Capacity, Energy, Loads, and Transmission (2008 CELT Report).
 The assumptions used to develop the ICR values published in RSP08 were fully presented to and discussed thoroughly with the NEPOOL Power Supply Planning Committee (PSPC), the NEPOOL Reliability Committee (RC), and the Planning Advisory Committee.

4.1.2 ICR Values for the Transition Period Capability Years 2008 and 2009

Table 4‑1 summarizes the ICR values for the 2008 capability year and representative ICR values for the 2009 capability year. The ICR calculations assume 800 MW of total tie-line benefits emanating from the Maritimes and New York and the 1,200 MW of the Hydro-Québec Installed Capability Credit (HQICC) (the current FERC-approved level). As shown, 2008 monthly ICRs range from a low of 32,147 MW for September 2008 to a high of 35,739 MW for November 2008, while 2009 monthly ICRs range from 32,799 MW for September 2009 to 36,468 MW for November 2009. The monthly variations in the ICRs are a result of the calculation methodology and assumed system conditions.

Table 4‑1
Systemwide Monthly Peak-Load Forecast, ICRs, and Resulting Reserves for 2008/2009
and Representative ICRs for 2009/2010 Capability Years (MW)

	Month
	Peak Load
	IC Requirements
	Month
	Peak Load
	Representative IC Requirements

	Jun 08
	24,700
	32,175
	Jun 09
	25,085
	32,827

	Jul 08
	27,970
	32,158
	Jul 09
	28,480
	32,812

	Aug 08
	27,970
	32,160
	Aug 09
	28,480
	32,813

	Sep 08
	22,060
	32,147
	Sep 09
	22,280
	32,799

	Oct 08
	19,050
	35,735
	Oct 09
	19,250
	36,464

	Nov 08
	20,450
	35,739
	Nov 09
	20,610
	36,468

	Dec 08
	22,770
	34,536
	Dec 09
	23,320
	35,265

	Jan 09
	23,370
	34,527
	Jan 10
	22,650
	35,257

	Feb 09
	21,530
	34,514
	Feb 10
	21,800
	35,243

	Mar 09
	20,560
	35,691
	Mar 10
	20,820
	36,420

	Apr 09
	17,980
	35,646
	Apr 10
	18,210
	36,375

	May 09
	20,250
	35,679
	May 10
	20,590
	36,409

	Annual Resulting
Reserves (calculated for
August 2008)(a)
	15.0%
	Annual Resulting Reserves (calculated for
August 2009)(a)
	15.2%


(a)
Resulting reserves (RRs) are the amount of capacity the system has over the expected systemwide peak demand. RRs often are expressed as a percentage of the annual 50/50 peak-load forecast. They are calculated by subtracting the 50/50 peak-load forecast for the year from the ICR and dividing that total by the 50/50 peak-load forecast. The RRs are sometimes mistakenly referred to as required reserves, although the ISO does not have a predefined required percentage for installed reserve capacity.

For the 2008/2009 capability year, the resulting reserve value is 15.0% (which reflects 800 MW of tie-line benefits and 1,200 MW of HQICC). This means that New England has to carry an amount of installed capacity (or equivalent) equal to 115.0% of the projected 50/50 peak load for that period. For the 2009/2010 capability year, the representative RR value is 15.2% (likewise reflecting 800 MW of tie-line benefits and 1,200 MW of HQICC).

4.1.3 ICR Values for the FCM Years 2010 through 2017

Table 4‑2 summarizes the 50/50 peak forecast, the net ICR value for 2010, and representative net ICR values for 2011 through 2017. The net ICR values for 2010 and 2011 reflect the FERC-filed ICR values established for that year but with HQICCs excluded. The representative net ICR values for 2012 and beyond were calculated using the following assumptions:

· The availability of 1,860 MW of total tie-line benefits from the three neighboring balancing authority areas of Québec, the Maritimes, and New York

· 2008 CELT report loads

· Generating resource capability ratings and outage rates based on ratings and rates developed for calculating the ICR for the 2010/2011 capability year
· Demand-resource assumptions based on the types and amounts of capacity that cleared in the first FCA and availability-performance expectations developed by the Power Supply Planning Committee
The table compares these net ICR values with the system’s existing physical capacity as an indication of the need to add new physical resources to the system. These resource additions could be physical generating units, demand-side resources, or contracts with neighboring systems.

Table 4‑2
Actual and Representative Future New England Net Installed Capacity Requirements for 2010–2017 and Potential Need for Additional Physical Capacity Resources

	Year
	Forecast
50/50 Peak
	Representative Future Net ICR(a)
	Assumed Existing ICAP(b)
	Cumulative Additional Physical Resources Needed Based on Existing ICAP(c)

	2010
	28,955
	32,305
	32,644
	

	2011
	29,405
	32,528
	32,644
	

	2012
	29,820
	33,209
	32,644
	565

	2013
	30,190
	33,702
	32,644
	1,058

	2014
	30,510
	34,084
	32,644
	1,440

	2015
	30,790
	34,437
	32,644
	1,793

	2016
	31,035
	34,781
	32,644
	2,137

	2017
	31,250
	35,058
	32,644
	2,414


(a)
“Representative Future Net ICR” is the representative ICR for the region, minus the tie-reliability benefits associated with the HQICCs. The ICR value for 2010 reflects the value approved by FERC in its December 10, 2007, Order Accepting Proposed Installed Capacity Requirement, Hydro-Québec Interconnection Capability Credits, and Related Values (http://www.iso-ne.com/regulatory/ferc/orders/2007/dec/er08-41_2010-2011_icr_order.pdf). The ICR value for 2011 reflects the value filed with FERC in August 2008 and is pending PERC approval. For the 2012–2017 capability years, Representative net ICR values are presented because the methodology to calculate tie-reliability benefits from HQ was under discussion when these representative ICR values were developed. Although tie benefits associated with the HQ interconnections are not known, the total tie benefits assumed reflect possible emergency assistance available. Therefore, these net representative ICR values reflect the amount of capacity resources needed to meet the resource adequacy planning criterion.
(b) 
“Assumed Existing ICAP” is based on the April 2008 CELT report tabulation of summer-peak generation capability for summer 2008 and the demand-response resource capability claimed as of February 29, 2008.
The total amount of 32,644 MW reflects 31,082 MW of qualified generation capacity for summer 2008 and 1,562 MW of demand-response resources as of February 29, 2008.

(c) 
 “Cumulative Additional Physical Resources Needed Based on Existing ICAP” represents a high-level approximation of future capacity needs, assuming no resource additions or attritions during the study period. It is assumed that capacity that cleared in the first FCA will be in-service in 2010, as discussed in Section 5.1.3.
4.2 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 50/50 and 90/10 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 RSP08, the ISO conducted a systemwide operable capacity analysis for 2009 to 2017, which did not account for RSP subareas. This section discusses the methodology used to conduct this analysis and summarizes its results.
4.2.1 Approach
The operable capacity analysis uses 50/50 and 90/10 peak-load forecasts. For 2009, the systemwide capacity is the same as the existing physical capacity of the system, and net representative or actual ICR values are shown for all other years. A total of 1,800 MW of operating reserves were assumed for 2009, which increases to 2,000 MW for all other years to reflect an increase in imports over Phase II from 1,200 MW to 1,400 MW. A total of 2,100 MW of supply-side resource outages were assumed on the basis of historical observations. Because the results are a direct comparison of system requirements with the net ICR values, they do not reflect resource (generating unit and demand-resource) additions, retirements, or deactivations that potentially could occur during the planning period.

4.2.2 Results
Figure 4‑1 and Table 4‑3 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 750 MW as early as summer 2010 and would need to rely on OP 4 actions for demand and supply relief. This negative operable capacity margin would decrease to approximately 292 MW by summer 2017, assuming that the resources meeting the ICR are commercial.
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Figure 4‑1: Projected New England operable capacity analysis, summer 2009–2017, assuming 50/50 and 90/10 loads (MW).

Table 4‑3
Projected New England Operable Capacity Analysis for Summer 2009–2017,
Assuming 50/50 loads (MW)
	Capacity Situation
(Summer MW)
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2016
	2017

	Load (50/50 forecast)
	28,480
	28,955
	29,405
	29,820
	30,190
	30,510
	30,790
	31,035
	31,250

	Operating reserves
	1,800
	2,000
	2,000
	2,000
	2,000
	2,000
	2,000
	2,000
	2,000

	Total requirement
	30,280
	30,955
	31,405
	31,820
	32,190
	32,510
	32,790
	33,035
	33,250

	Capacity
	32,644
	32,305
	32,528
	33,209
	33,702
	34,084
	34,437
	34,781
	35,058

	Assumed unavailable capacity
	(2,100)
	(2,100)
	(2,100)
	(2,100)
	(2,100)
	(2,100)
	(2,100)
	(2,100)
	(2,100)

	Total net capacity
	30,544
	30,205
	30,428
	31,109
	31,602
	31,984
	32,337
	32,681
	32,958

	Operable capacity margin(a)
	264
	(750)
	(977)
	(711)
	(588)
	(526)
	(453)
	(354)
	(292)


(a) “Operable capacity margin” equals “total net capacity” minus “total requirement.”
Similarly, Figure 4-1 and Table 4‑4 show that New England could experience larger negative operable capacity margins of approximately 1,730 MW as early as summer 2009 if the 90/10 peak loads occurred. Thus, starting in 2009, New England would need to rely on load and capacity relief from OP 4 actions under the projected 90/10 peak loads. Assuming that 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 3,100 MW by 2011 and then decrease to approximately 2,650 MW by 2017.

Table 4‑4
Projected New England Operable Capacity Analysis for Summer 2009 to 2017,
 Assuming 90/10 Loads (MW)
	Capacity Situation
(Summer MW)
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2016
	2017

	Load (90/10 forecast)
	30,475
	31,015
	31,525
	31,995
	32,410
	32,775
	33,085
	33,360
	33,595

	Operating reserves
	1,800
	2,000
	2,000
	2,000
	2,000
	2,000
	2,000
	2,000
	2,000

	Total requirement
	32,275
	33,015
	33,525
	33,995
	34,410
	34,775
	35,085
	35,360
	35,595

	Capacity
	32,644
	32,305
	32,528
	33,209
	33,702
	34,084
	34,437
	34,781
	35,058

	Assumed unavailable capacity
	(2,100)
	(2,100)
	(2,100)
	(2,100)
	(2,100)
	(2,100)
	(2,100)
	(2,100)
	(2,100)

	Total net capacity
	30,544
	30,205
	30,428
	31,109
	31,602
	31,984
	32,337
	32,681
	32,958

	Operable capacity margin(a)
	(1,731)
	(2,810)
	(3,097)
	(2,886)
	(2,808)
	(2,791)
	(2,748)
	(2,679)
	(2,637)


(a) “Operable capacity margin” equals “total net capacity” minus “total requirement.”

4.2.3 Observations

On the basis of representative net ICR values, physical resource additions will not be needed to meet the regional resource adequacy planning criterion through the 2011/2012 capability year, assuming no additions or attrition to the existing capacity within New England. However, New England may need approximately 570 MW of additional capacity starting in 2012, and by 2017 a total of approximately 2,400 MW of additional capacity would be needed.

Additional capacity would be required in New England sooner than 2012 under several circumstances. One such situation is if tie-line benefits assumed to be available to meet the LOLE criterion were reduced, either physically or as a result of a decision to change the dependence on outside emergency assistance to meet the criterion. If tie-line benefits were higher than those assumed for developing the net Installed Capacity Requirements for this analysis, less additional capacity would be needed and its availability could be delayed accordingly. Although not quantified in this RSP, when needed, tie-line benefits are expected to be obtained as relatively high-priced, short-term electric energy purchases within the wholesale electricity markets.

On the basis of the deterministic systemwide operable capacity analysis, New England will need approximately 1,730 MW of load and capacity relief from OP 4 actions under projected 90/10 loads in 2009. Assuming that under the FCM, the ISO purchases the minimum amount of capacity needed to meet the once-in-10-years LOLE criterion, approximately 3,100 MW of load and capacity relief will be required to meet the 90/10 peak for 2011. By 2017, the amount of load and capacity relief needed to meet the 90/10 loads would decrease to 2,650 MW. Because the tie benefits are assumed to be constant over time, the total net capacity is meeting more of the total system requirement with less reliance on OP 4 actions.
4.3 Other Resource Adequacy Analyses

To determine the impacts that subarea load and resource changes could have on systemwide LOLE, the ISO conducts more detailed probabilistic analyses. The results of these analyses illustrate which subareas contain sufficient resources to contribute to systemwide resource adequacy, accounting for the projected capability of the existing and future transmission system interface constraints. A full review of New England’s subarea resource adequacy will be conducted in fall 2008, and those results and findings will be published in the fourth quarter of 2008.

The ISO also must determine the maximum capacity limit (MCL) and local sourcing requirement (LSR) for certain load zones in New England. An MCL is the maximum amount of capacity that can be procured in an export-constrained load zone to meet the ICR. 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 a local sourcing requirement or a maximum capacity limit are designated as capacity zones for use in the FCA. These designations help ensure that the capacity resources procured to satisfy the ICR can effectively contribute to total system reliability.
Because assumptions relating to the contributions of tie-line benefits from individual external balancing authority areas are lacking, the representative values of LSRs and MCLs for 2011 through 2017 will be published in a separate report, targeted for publication by the fourth quarter of 2008.

4.4 Summary

New England has adequate physically installed capacity to meet its regional capacity needs through 2011, assuming the existing installed capacity of 32,644 MW stays constant. Capacity appears to be sufficient to satisfy the transition year ICR, and the FCM is proving to attract resources necessary to meet future net ICRs. The FCM is discussed further in Section 5.

By market design, just meeting the ICR for New England could necessitate the use of OP 4 actions. The frequency and extent of OP 4 actions would vary based on several factors, including the amount of net ICR, tie-line benefits, and actual system load. Studies show that approximately 3,000 MW of OP 4 actions could be needed by 2011 during extremely hot and humid conditions. 
Section 5 
Capacity
Many different types of supply- and demand-side resources can help meet the region’s installed and operable capacity needs. Typical “iron-in-the-ground” generating units provide megawatts to serve load, while demand resources offer “negawatt” reductions in demand. Before December 2006, capacity was procured through the Installed Capacity Market. With a FERC settlement agreement, the current market mechanism for procuring capacity is the Forward Capacity Market. This locational market is proving successful in attracting new investment in physical capacity resources where and when they are needed and in retaining existing capacity resources. It also is attracting demand-side resources, which can participate in the wholesale electricity markets on a comparable basis with supply-side generating units and external import contracts.
This section summarizes features of the FCM for procuring capacity resources. It discusses the capacity available from demand resources and the different types of demand-response resources and programs operated in the region. The effectiveness of adding new resources in various locations of the power system also is addressed.
5.1 The 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 criteria for resource adequacy (defined as the region’s Installed Capacity Requirement; see Section 4.1). Qualified resources are procured through annual Forward Capacity Auctions. Comparisons of the results of the first FCA with representative future ICR values show when the region will need capacity in the future. Subsequent auctions will procure resources to address the needs identified.
 
5.1.1 Qualification Process

Only capacity resources that have complied with the qualification and financial-assurance requirements of the FCM are eligible to enter into a Forward Capacity Auction. Each resource type, including variable-output generation, has a resource-specific set of rules for qualification that permits it to participate in the FCM. To qualify new resources, each potential bidder of a new capacity resource must submit a predefined package of qualification materials to the ISO before each auction. Each packet 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 (also known as the capability year (June 1 through May 31). Table 5‑1 shows the locations of resources that cleared the first FCA.
Table 5‑1
Total New Resources that Cleared
the First Forward Capacity Auction, by State (MW and %)
	State
	MW
	%

	CT
	592
	32.6

	MA
	757
	41.7

	RI
	99
	5.5

	VT
	121
	6.7

	NH
	74
	4.1

	ME
	170
	9.4

	Total
	1,813
	100


5.1.2 Forward Capacity Auction
The FCM’s Forward Capacity Auctions are designed to procure capacity roughly three years (40 months) in advance of when the commitment period begins. This lead time allows capacity suppliers to develop new capacity resources and enables the ISO to plan for these new resources. However, to limit the length of the transition period, the first auction, for delivery in June 2010, is allowing only about 28 months for the development of resources. The lead time to develop resources for future capacity commitment periods will gradually increase in subsequent auctions to reach the 40-month advance period.
The annual FCAs are implemented over the Internet as interactive descending-clock auctions with a series of discrete rounds. The descending-clock auction determines the market clearing prices and the capacity suppliers for each capacity zone. Each auction is iterative, and the auction manager first announces prices well above the expected clearing price for each of the locational products being procured. The bidders then indicate the maximum amount of capacity they intend to offer in the auction at the current prices. Prices for products with excess supply then decrease. As the price falls below the level at which a participant wishes to provide capacity, the participant can withdraw capacity or indicate smaller quantities they are willing to supply at the lower prices. This process is repeated for each product until the amount of capacity offered just meets the capacity requirement predetermined for the auction; the final price for each product will be the one at which only the needed amount of capacity will be made available. 
Existing capacity resources are required to participate in the FCA and are automatically entered into the capacity auction. However, existing capacity may indicate a desire to be removed from the FCA by submitting a delist bid before the existing-capacity qualification deadline.
 For example, high-priced capacity resources may choose to delist their bids, an action that indicates that these resources do not want the capacity obligation below a certain price. Reconfiguration auctions are conducted to procure any quantities not purchased in the FCA as a result of delisting. These auctions also allow minor quantity adjustments that reflect changes in the ICR, and they facilitate trading 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 commitment period. New capacity that bids in the FCA can choose a capacity commitment period 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 when the region is not able to meet its load and operating-reserve requirements (see Section 4). Purchased resources that fail to perform during a shortage event receive reduced payments, a measure that is intended to improve the alignment between resource needs and available capacity.
5.1.3 Results of the Forward Capacity Auction for 2010/2011

The first Forward Capacity Auction, for the capacity commitment period of June 1, 2010, to May 31, 2011 (FCA 2010/2011), took place February 4 to 6, 2008. This FCA concluded after eight rounds of bidding when the lower bound of the capacity clearing price collar ($4.50/kW-month), as defined by the market rules, was reached rather than when supply equaled the demand in the auction.
 As a result, the amount of capacity resources offered in the auction exceeded the amount of capacity needed to maintain system reliability in accordance with the region’s criterion for resource adequacy (see Section 4). As a result, the price that will be paid to all capacity resources was reduced for this capacity commitment period, in compliance with the market rules. The capacity clearing price of $4.50/kW-month was adjusted to $4.25/kW-month to render a payment rate to all cleared capacity resources. This rate assures that the region does not pay more for capacity than is required to maintain system reliability.
Table 5‑2 and Table 5‑3 provide the capacity supply obligation totals (i.e., the total amount procured) for FCA 2010/2011. Table 5‑2 also includes some details on the types of capacity obligations procured, including the total real-time emergency generation (RTEG), self-supply obligation values that reflect bilateral capacity arrangements, and import capacity supply obligations from neighboring balancing authority areas.
 Table 5‑3 contains the totals for each capacity zone. The capacity supply obligation total has been adjusted to reflect the 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.
 
Table 5‑2
Summary of February 2008 Forward Capacity Auction Results for 2010/2011 (MW)

	Balancing Authority Area Information
	Capacity Supply Obligation Details

	Installed Capacity Requirement for 2010(a)
	HQICC
	Net Installed Capacity Requirement for 2010
	Capacity Supply Obligation
	RTEG Capacity Supply Obligation
	RTEG Utilization Ratio (600/874.824)
	Self-Supply Obligation
	Import Capacity Supply Obligation

	33,705
	1,400
	32,305
	34,077
	874.8
	0.6858522
	1,593
	934


(a) The Installed Capacity Requirement minus the HQICC is equal to the net Installed Capacity Requirement discussed in Section 4.

Table 5‑3
February 2008 Forward Capacity Auction Results by Capacity Zone (MW, $/kW‑month)
	Capacity Zone Information
	Capacity Supply Obligation Details

	Modeled Capacity Zone
	Maximum Capacity Limit (MW)
	Capacity Supply Obligation
(MW)
	RTEG Capacity Supply Obligation
(MW)
	Self-Supply Obligation
(MW)
	Capacity Clearing Price ($/kW-month)
	Payment Rate
	RTEG Payment Rate

	Rest-of-Pool
	NA 
	30,572
	838
	1,584
	4.500
	4.254
	2.918

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


The capacity zones for the first FCA include Maine and the “Rest-of-Pool.” The first auction did not have any import-constrained capacity zones because each potential import-constrained area was determined to have sufficient existing capacity (i.e., to meet the local sourcing requirements). Maine was modeled as an export-constrained capacity zone; its MCL was determined to be 3,855 MW.
Table 5‑4 shows the total capacity supply obligations (in megawatts and number of resources) procured by the FCA 2010/2011 by state. The obligation amounts for each state are categorized according to resource status (i.e., new or existing resources) and capacity resource type (generation or demand resources). The table also shows the resources that are imported from neighboring regions.
Table 5‑4
Total Capacity Supply Obligations by State for the 2010/2011 Capacity Commitment Period

	State
	Resource Status(a)
	Generation(b)
	Demand(b)
	Total(c)

	
	
	Number of Resources
	Total MW
	Number of Resources
	Total MW
	Number of Resources
	Total MW

	Massachusetts
	Existing
	151
	12,777
	91
	368
	242
	13,145

	
	New
	3
	190
	58
	567
	61
	757

	
	Subtotal
	154
	12,967
	149
	935
	303
	13,901

	Connecticut
	Existing
	76
	6,835
	850
	502
	926
	7,337

	
	New
	7
	354
	23
	238
	30
	592

	
	Subtotal
	83
	7,190
	873
	740
	956
	7,930

	Rhode Island
	Existing
	18
	2,401
	3
	64
	21
	2,465

	
	New
	2
	21
	14
	78
	16
	99

	
	Subtotal
	20
	2,422
	17
	142
	37
	2,564

	New Hampshire
	Existing
	90
	4,083
	6
	41
	96
	4,123

	
	New
	2
	10
	16
	64
	18
	74

	
	Subtotal
	92
	4,093
	22
	105
	114
	4,197

	Vermont
	Existing
	85
	900
	11
	24
	96
	924

	
	New
	4
	50
	13
	71
	17
	121

	
	Subtotal
	89
	950
	24
	95
	113
	1,046

	Maine
	Existing
	85
	3,244
	14
	92
	99
	3,335

	
	New
	0
	0
	16
	170
	16
	170

	
	Subtotal
	85
	3,244
	30
	262
	115
	3,505

	Import
	Existing
	NA
	NA
	NA
	NA
	4
	934

	
	New
	NA
	NA
	NA
	NA
	0
	0

	
	Subtotal
	NA
	NA
	NA
	NA
	4
	934

	Totals
	Existing
	505
	30,239
	975
	1,091
	1,484
	32,264

	
	New
	18
	626
	140
	1,188
	158
	1,813

	Grand total
	523
	30,865
	1,115
	2,279(d)
	1,642
	34,077


(a)
Counts new resources that chose to be treated as existing resources.
(b)
Demand-resource amounts include real-time emergency generation capped at 600 MW per Market Rule 1.

(c)
The totals include external imports.
(d)
Total demand resources without the 600 MW RTEG cap is 2,554 MW.
Several hundred demand resources, representing 2,279 MW, cleared in the February 2008 FCA. This total accounts for the 600 MW RTEG limit. (The total amount of demand resources without this limitation is 2,554 MW.) In addition, 18 new generation resources, representing 626 MW, are expected to be on line by June 1, 2010.

Several past Regional System Plans, including RSP07, have identified the need for capacity resources in major load pockets, including Greater Connecticut and BOSTON (see Section 4.1.3). Table 5‑4 shows that generation resources that qualified for the first FCA (including those that cleared) are predominantly located in Connecticut and Massachusetts. This suggests that the FCM will encourage the development of needed resources where and when they are required to meet system reliability requirements for resource adequacy.
5.1.4 Meeting Capacity Needs

Assuming that all the 34,077 MW of capacity that has cleared the first FCA with supply obligations is in commercial operation by 2010 and that it continues to clear in the FCA each year thereafter, the first year that additional physical capacity would be needed to meet the representative future ICR is 2015 (see Table 5‑5). Approximately 360 MW of additional capacity would be needed in 2015, increasing to a total of approximately 980 MW by the end of the study period. 
Table 5‑5
Results of February 2008 FCA Compared with Net ICR Values for 2010 to 2017
and Potential Additional Physical Capacity Resources Needed
to Meet the Resource Adequacy Criterion (MW)
	Year
	Representative Future Net ICR
	Amount of Capacity Supply Obligation that Cleared FCA #1
	Cumulative Additional Resources Needed Based on FCA-Cleared Resources(a)

	2010(b)
	32,305
	34,077
	-

	2011(c)
	32,528
	34,077
	-

	2012
	33,209
	34,077
	-

	2013
	33,702
	34,077
	-

	2014
	34,084
	34,077
	7(d)

	2015
	34,437
	34,077
	360

	2016
	34,781
	34,077
	704

	2017
	35,058
	34,077
	981


(a) 
“Cumulative Additional Resources Needed Based on FCA-Cleared Resources” represents a high-level approximation of future capacity needs assuming that the resources cleared in the first FCA are installed and no resources are added or removed during the study period.
(b) 
The ICR value for 2010 reflects the value approved by FERC in its December 10, 2007, order (see Section 4.1). Representative net ICR is the representative ICR for the region minus the HQICCs. For the 2011 through 2017 capability years, representative net ICR values are presented because the methodology to calculate tie-reliability benefits from HQ was under discussion when these representative ICR values were developed. Although tie benefits associated with the HQ interconnections are not known, the total tie benefits assumed reflect possible emergency assistance available. Therefore, these net representative ICR values reflect the amount of capacity resources needed to meet the resource adequacy planning criterion.
(c) 
The ICR value for 2011 reflects the RSP08 assumptions. The actual value will be filed with FERC in August 2008 and subject to FERC approval.
(d) 
The 7 MW of need shown for 2014 may be approximated as 0.
The actual amounts of capacity to be procured through the FCM process for future years will be determined according to established FCM market rules. The amount of additional capacity and the installation timing to meet the future requirements will depend on future expected system load and resource conditions.
5.1.5 Longer-Term Outlook for Capacity Resources and Status of the Second FCA
The second FCA is scheduled to take place in December 2008 to purchase capacity resources needed for the 2011/2012 capability year. Table 5‑6 shows the total megawatts submitted by capacity resource type for the capacity commitment period 2011/2012 as of April 29, 2008, the deadline for new qualification packages for the second FCA.

Table 5‑6
New Capacity Submitted for FCA #2 Qualification
	Resource Type
	MW(a)

	Generation
	6,251

	Demand resources
	1,254

	Imports
	4,649

	Total
	12,154


(a)
The total does not include real-time emergency-generation resources for which qualification packages were submitted. 
5.2 Capacity Available from Demand Resources

In the New England Balancing Authority Area, demand resources are installed measures (i.e., products, equipment, systems, services, practices, and strategies) that result in verifiable reductions in end-use demand on the electricity network during specific performance hours. Such resources may include individual measures at individual customer facilities or a portfolio of measures from an aggregate of customer facilities. Demand response is a specific type of demand resource in which electricity consumers modify their electric energy consumption in response to incentives based on wholesale market prices. Other demand resources (ODRs), such as energy efficiency, load management, and distributed generation, tend to reduce end-use demand on the electricity network across many hours but usually not in direct response to changing hourly wholesale price incentives. Demand resources of all types may provide reserve capacity and relief from capacity constraints, or they may support more economically efficient uses of electrical energy. Along with adequate supply and robust transmission infrastructure, demand resources are an important component of a well-functioning wholesale market.
5.2.1 Categories and Types of Demand Resources
The FCM demand resources that will begin delivery during the FCM capacity commitment periods (i.e., delivery years) belong to one of two general categories:
· Passive projects (e.g., energy efficiency), which are designed to save electric energy (MWh). The electric energy saved during peak hours by passive projects helps fulfill Installed Capacity Requirements. These projects do not reduce load based on real-time system conditions or ISO instructions.
· Active projects (e.g., demand response), which are designed to reduce peaks in electric energy use and supply capacity by reducing peak load (MW). These resources can reduce load based on real-time system conditions or ISO instructions.

To account for differences in demand-resource performance, the current FCM rules define five types of demand resources, each with different performance characteristics, requirements, and measures that demonstrate its ability to meet system capacity needs. These resources are as follows:


· On peak—passive, non-weather-sensitive loads, such as efficient lighting

· Seasonal peak—passive, weather-sensitive loads, such as efficient heating and air conditioning (HVAC)

· Critical peak—active, aggregated resources, such as residential HVAC that provides direct load control

· Real-time demand response—active, individual resources, such as active load management and distributed generation at commercial and industrial facilities
· Real-time emergency generation—active, emergency distributed generation
5.2.2 Demand-Response Programs

The ISO operates three reliability-activated and two price-activated demand-response programs for the New England wholesale electricity markets. The reliability-activated demand-response programs are considered capacity resources and are eligible to receive capacity transition payments. The demand-response programs that help preserve reliability are as follows:
· Real-Time 30-Minute Demand-Response Program—requires demand resources to respond within 30 minutes of the ISO’s instructions to interrupt. Participants in this program include emergency generators with emissions permits that limit their use to times when reliability is threatened.
· Real-Time Two-Hour Demand-Response Program—requires demand resources to respond within two hours of the ISO’s instructions to interrupt.

· Real-Time Profiled-Response Program—designed for participants with loads under their direct control that are capable of being interrupted within two hours of the ISO’s instructions to do so. Individual customers participating in this program are not required to have an interval meter. Instead, participants are required to develop a measurement and verification plan for each of their individual customers, which must be submitted to the ISO for approval.

The real-time demand-response programs for reliability are activated during zonal or systemwide capacity deficiencies to help preserve system reliability. Because these demand-response resources are available only during capacity deficiencies, they cannot qualify as operating reserves, such as 30-minute operating reserves (see Section 6).
The reliability programs are available at certain steps during the ISO’s prescribed OP 4 Action during a Capacity Deficiency. The OP 4 guidelines contain 16 actions that can be implemented individually or in groups depending on the severity of the situation. The Real-Time Profiled-Response Program and the Real-Time Two-Hour Demand-Response Program are activated at OP 4 Action 3, an action solely to activate demand-response programs. The Real-Time 30-Minute Demand-Response Program is activated at Action 9 (to implement voluntary load reductions and declare a Power Watch) or Action 12 (to implement voltage reductions). The participant chooses Action 12 or 9 as its activation trigger at the time of enrollment. Customer-owned emergency generators usually have environmental permit limitations that require the system operator to implement voltage reductions, Action 12, before calling on those resources. Table 5‑7 summarizes the projected total demand-response capacity based on November 1, 2007 enrollment.
Table 5‑7
Capacity Data Assumed for 2007 to 2008 Demand-Response Programs

	Program(a)
	Load Zone
	Capacity Assumed for
Summer 2008 (MW)(b)
	Performance
Rate (%)(c)

	Real-Time 2-Hour
Demand Response
	CT(d)
	1.1
	0

	
	SWCT(d)
	0.9
	32

	
	ME
	80.4
	100

	
	NH
	2.0
	67

	
	RI
	5.7
	44

	
	SEMA
	4.2
	56

	
	VT
	1.5
	0

	
	WCMA
	22.1
	63

	Real-Time 30-Minute
Demand Response
	CT(d)
	780.7
	54

	
	SWCT(d)
	397.9
	49

	
	ME
	360.7
	100

	
	NEMA/Boston
	119.4
	57

	
	NH
	30.3
	63

	
	RI
	62.7
	68

	
	SEMA
	53.7
	47

	
	VT
	22.5
	74

	
	WCMA
	86.5
	75

	Profiled Response
	ME
	12.7
	0

	
	VT
	6.8
	100

	
	Total
	1,653.0
	


(a)
Additional information about these programs is available online at the ISO Web site, “DR Brochure and Customer Tools” (2008); http://www.iso-ne.com/genrtion_resrcs/dr/broch_tools/index.html.

(b)
The table projects demand-response enrollment for summer 2008 based on November 1, 2007, enrollment.

(c)
The performance rate is based on event response to audits on August 14 and September 15, 2007.
(d)
The SWCT values are included in CT values and are not included in the 1,653.0 MW total.
5.2.3 Other Demand Resources

The category of demand resources called other demand resources (ODRs) was created with the implementation of the FCM transition period. These resources consist of energy efficiency, load management, and distributed generation projects implemented by market participants at retail customer facilities. Under the market rules governing the transition period of the Forward Capacity Market, in December 2006, the ISO began accepting and registering qualified ODRs as capacity resources. Similar to reliability-activated demand-response resources, ODRs are eligible to receive capacity transition payments. Features of ODRs are as follows:
· Energy efficiency—Energy-efficiency projects that qualify as ODRs in the FCM are paid according to measured reductions. For example, a participant that implements a lighting upgrade in a factory and replaces older, less energy-efficient lights with more energy-efficient lighting would be paid capacity transition payments for the difference in wattage usage coincident with the performance hours. As of December 2007, 25 energy-efficiency projects were registered as ODRs.

· Load management—Load management includes a combination of measures, systems, and strategies at end-use customer facilities that curtail electrical usage or shift electrical usage from peak hours to other hours while maintaining an equivalent or acceptable level of service at those facilities. These measures include, for example, energy management systems, load-control end-use cycling, load-curtailment strategies, chilled water storage, and other forms of electricity storage. As of December 2007, no load management projects were registered as ODRs.

· Distributed generation—Distributed generation resources are “behind-the-meter” generators, such as combined heat and power (CHP) systems, wind turbines, and photovoltaic generators.
 Roughly one-third of the ODR projects are distributed generation projects. Distributed generation resources are paid on the basis of measured electricity reduction at the meter. The capacity value is the generator output during performance hours as measured by required interval meters on the generation equipment. As of December 2007, nine distributed generation projects were registered as ODRs with a combined capacity of 13.5 MW.

ODRs typically are nondispatchable assets, which perform differently than real-time demand-response assets. Currently, all registered other demand resources operate under ODR performance hours, which are on-peak periods between 5:00 p.m. and 7:00 p.m. nonholiday weekdays in December and January, and between 1:00 p.m. and 5:00 p.m. nonholiday weekdays in June, July, and August.

As of December 2007, 34 ODR projects, representing approximately 285 MW of capacity, were registered with the ISO. The ODRs receive only capacity compensation because their electric energy value is presumed to be compensated by avoiding energy consumption and associated retail energy charges. As such, all ODR capacity values are reported in megawatts rather than in megawatt-hours.
5.2.4 Demand Resources in the First and Second FCAs
During the first Forward Capacity Auction, 2,279 MW of demand resources cleared that will count toward satisfying the Installed Capacity Requirement for the delivery year 2010/2011. Of the 2,279 MW that cleared, 700 MW, or 31%, represents passive demand-response resources, and 1,579 MW, or 69%, represents active demand-response resources. To meet the ICR requirements imposed under the market rules, the active demand-response value includes a 600 MW cap placed on the use of emergency generators. Table 5‑8 shows the types and locations of demand resources that cleared in FCA #1.
Table 5‑8
Demand-Resource Capacity that Cleared in FCA #1 (MW)(a)
	Resource Type
	ME
	NH
	VT
	MA
	CT
	RI
	Total

	Critical-peak demand response
	24
	1
	0
	66
	16
	0
	105

	On-peak demand resource
	26
	44
	58
	297
	84
	46
	554

	Real-time demand-response resource
	187
	30
	24
	314
	272
	47
	873

	Real-time emergency-generation resource(b)
	37
	44
	20
	359
	342
	73
	875

	Seasonal-peak demand resource
	0
	0
	0
	12
	134
	0
	146

	Total
	273
	118
	102
	1,047
	848
	165
	2,554(c)


(a)
All megawatt values are increased to account for the reserve margin and loss factor.
(b) 
The use of real-time emergency-generation resources to meet the ICR is limited to 600 MW, but the 600 MW cap has not been applied to the values in this table.
(c) 
The 2,279 MW total of demand resources that cleared FCA #1 equals the 2,554 MW ICR minus the 275 MW of excess RTEG that cleared in FCA #1.
When all the resources that cleared in the first FCA are added to all the demand resources that have submitted qualification packages to the second FCA and that could clear in the upcoming auction for the 2011/2012 delivery year, over 3,500 MW of demand resources could be available. This represents approximately 11% of the representative ICR, with active resources representing approximately 8% of the ICR. 
5.2.5 Potential Capacity Available by Reflecting Wholesale Electricity Market Costs in Retail Electricity Prices
Dynamic retail pricing refers to retail electricity rates that are designed to reflect daily and hourly changes in wholesale electricity prices (e.g., real-time pricing, critical-peak pricing, variable-peak pricing).
 This type of pricing structure supports market-based demand response in the New England region.
At this time, the ISO directs most of its demand-response efforts to implementing and administering the Forward Capacity Market and has no immediate plans to address dynamic retail pricing initiatives in the region. However, the ISO will provide information and support to the New England states as available resources permit and will participate in forums and proceedings on dynamic retail pricing as requested by state public utility regulators. The ISO will inform NEPOOL about its participation in any such state-sponsored forums or proceedings.
During deliberations on the Forward Capacity Market, stakeholders agreed that the market rules should include a tariff change that would extend the present ISO-administered load-response programs through May 31, 2010, the day before demand resources would become available pursuant to the first Forward Capacity Auction. To allow for further study and consultation with NEPOOL stakeholders and state utility regulatory agencies, the proposed tariff change also would extend the implementation of load-response programs for energy-based resources (e.g., real-time price-response and day-ahead load-response resources that are eligible to receive electric energy payments) beyond May 31, 2010. If FERC determines that the ISO should implement an energy-based load-response program for the period beyond May 31, 2010, the ISO will file with FERC an amended market rule in adequate time to allow such energy-based resources to continue participating in wholesale electricity markets without interruption.

5.3 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 5‑1 shows the capacity of the 103 active generation-interconnection requests in the queue by RSP subarea as of March 15, 2008.
 The four areas with the most proposed capacity additions are in the SEMA, RI, CT, and SWCT subareas. Together, these subareas have a total of about 8,210 MW under development out of a total of 13,666 MW of active projects for New England. (Refer to Section 12.3.1 for a summary of a stakeholder process reviewing the queue issues.)
[image: image5.emf]0

2,000

4,000

6,000

8,000

10,000

12,000

14,000

BHE ME SME NH VT WMA CMA BOSTON SEMA RI CT SWCT NOR

Active

156 641 0 1,533 243 1,161 834 275 1,766 1,494 2,454 2,498 611

Commercial

832 422 520 1,377 128 781 7 1,971 1,985 2,478 120 1,426 75

Withdrawn

260 3,254 1,100 1,771 1,446 592 776 2,519 9,173 2,092 9,364 2,601 698

MW

RSP Subarea


Figure 5‑1: Capacity of generation-interconnection requests by RSP subarea.

Note: All capacities are based on the project ratings in the ISO Generator Interconnection Queue as of March 15, 2008.
Since the first publication of the Generator Interconnection Queue in November 1997 through March 15, 2008, 47 generating projects (12,123 MW) out of 265 total generator applications, totaling 61,435 MW, have become commercial.
 Since the queue’s inception, proposed projects totaling approximately 35,600 MW have been withdrawn, reflecting a megawatt attrition rate of close to 60%.
 The 103 active projects in the queue as of March 15, 2008, total 13,666 MW (see Figure 5‑2).
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Figure 5‑2: Resources in the ISO Generator Interconnection Queue, by state and fuel type, as of March 15, 2008 (MW and %) 
Note: The “Other Renewables” category includes landfill gas, other biomass gas, and fuel cells. See Table 8‑7.

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.
5.4 Summary
By design, the FCM will continue to encourage the development of resources in the desired quantity and needed locations. Because Forward Capacity Auctions are held more than three years in advance of the delivery period, future resources will be better known in advance, which will facilitate and improve the planning process.
If all the 34, 077 MW of resources that cleared the first FCA are in commercial operation by 2010, New England will have adequate resources through 2014. While actual ICRs will be determined in future years, the ISO is optimistic that adequate demand and supply resources will be purchased through the FCM auctions and will be installed in time to meet the projected capacity needs and resource adequacy requirements for the study period. This optimism is supported by the more than 12,000 MW of resources that submitted applications for qualification in FCA #2.
Another indication of the interest in resource development is the 103 active projects in the ISO’s Generator Interconnection Queue totaling approximately 13,700 MW (as of March 15, 2008). Over 80% of these active projects are under development in the southern New England subareas where capacity is most needed. 
Energy-efficiency and demand-response resources can participate in the FCM on the same basis as supply-side resources. Several hundred demand resources, representing 2,279 MW, cleared in the first FCA. Other demand-side programs, such as those that provide operating reserves, will continue to evolve. Greater alignment between wholesale market costs and retail prices could further encourage the development of demand-side resources.
Section 6 
Operating Reserves

In addition to needing a certain level of resources for reliably meeting the region’s actual demand for electricity, as discussed in Section 4, the system needs a certain amount of resources with operating characteristics 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 these 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 serving peak demand. The generating units that provide operating reserves can respond to contingencies within 10 or 30 minutes by offering reserve capability that is 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. Dispatchable asset-related demand (DARD) (i.e., demand that can be interrupted within 10 or 30 minutes in response to a dispatch order) also can provide operating reserves, meet or reduce peak demand, and avert the need to commit more costly resources to supply operating reserves.

This section discusses the needs for operating reserves, both systemwide and in major import areas, and the use of specific types of fast-start and demand-response resources to fill these needs. An overview of the locational Forward Reserve Market and a forecast of representative future operating-reserve requirements for Greater Southwest Connecticut, Greater Connecticut, and BOSTON are provided. This section also describes a pilot program evaluating the use of demand-response resources to provide operating reserves (see Section 9).
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 transmission import-constrained areas. 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 (see Section 11.3). 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 conduct analyses to 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 FRM is in place to procure these required operating reserves.
6.1.1 Systemwide Operating-Reserve Requirements

A certain amount of the bulk 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 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 a sufficient amount of reserves during normal conditions to be able to replace within 10 minutes the first-contingency loss (N-1) in the New England Balancing Authority Area. Typically, the first-contingency loss is between 1,200 and 1,400 MW. In addition, OP 8 requires the ISO to maintain a sufficient amount of reserves to be able to replace at least 50% of the second-contingency loss (N-1-1) within 30 minutes. Typically, 50% of the second-contingency loss is between 600 and 700 MW.
In accordance with NERC and NPCC criteria for bulk power system operation, ISO Operating Procedure No. 19 (OP 19), Transmission Operations, requires the system to operate such that when any power system element (N-1) is lost, 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 requirements, OP 8 requires operating reserves to be distributed to ensure 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 subregional 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 system conditions related to load levels, unit commitment and dispatch, system topology, and special operational considerations.
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 Forward Reserve Market. The estimates account for representative future system conditions for load, generation availability, N-1 and N-1-1 transfer limits, and the largest generation and transmission contingencies in each subarea. The representative values show a range to reflect load uncertainty. Actual market requirements are calculated immediately before each locational FRM procurement period and are based on historical data that reflect actual system conditions. The table also shows the existing amount of fast-start capability located in each subarea based on the fast-start resource offers into the recent locational Forward Reserve Market auctions.
Table 6‑1
Representative Future Operating-Reserve Requirements
in Major New England Import Areas (MW)
	Area/Improvement
	Market Period(a)
	Fast-Start Resources Offered into the Forward Reserve Auction (MW)(b)
	Representative Future
Locational Forward Reserve Market Requirements (MW)

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

	Greater Southwest Connecticut
	2008
	301 (summer)
325 (winter)
	520(e)
	610

	
	2009
	
	500 to 600
	400 to 500

	With SWCT Reliability Project
(Phase 2)(d)
	2010
	
	0 to 100
	0

	
	2011
	
	0 to 150
	0

	
	2012
	
	0 to 200
	0

	Greater Connecticut
	2008
	874 (summer)(f)
950 (winter)(f)
	1,155(e)
	1,300

	
	2009
	
	1,100 to 1,200
	1,100 to 1,200

	
	2010
	
	1,100 to 1,200
	1,100 to 1,200

	
	2011
	
	1,100 to 1,200
	1,100 to 1,200

	
	2012
	
	1,100 to 1,200
	1,100 to 1,200

	BOSTON(g)
	2008
	225 (summer)
396 (winter)
	300(e)
	135

	With NSTAR 345 kV Transmission Reliability Project (Phase II)(d)
	2009
	
	100 to 450(h)
	0

	
	2010
	
	160 to 500(h)
	0

	
	2011
	
	200 to 550(h)
	0

	
	2012
	
	250 to 600(h)
	0


(a) The market period is from June 1 through May 31 of the following year.

(b) These values are based on the megawatts of resources offered into the forward-reserve auction. The summer value is based on resources offered for the summer 2008 forward-reserve auction, and the winter value is based on resources offered for the winter 2007/2008 forward-reserve auction. A summary of the summer 2008 forward-reserve auction offers is available online at http://www.iso-ne.com/markets/othrmkts_data/res_mkt/summ/2008/forward_reserve_auction_results.pdf.
(c) “Summer” means June through September of a capability year; “winter” means October of the associated capability year through May of the following year (e.g., the 2008 winter values are for October 2008 through May 2009). The representative values show a range to reflect load uncertainty.
(d) The requirements are based on in-service dates provided by the transmission owners.
(e) These values are actual locational forward-reserve requirements. Requirements for future years are projected on the basis of assumed contingencies.

(f) This value includes resources in Greater Southwest Connecticut. The amount offered to the Greater Connecticut summer 2008 locational forward 10-minute operating reserve (LFTMOR) auction was 572.5 MW, and the amount offered to the winter 2007/2008 auction was 624 MW.
(g) The values for NEMA/BOSTON would be lower without consideration of common-mode failures of Mystic units #8 and #9.

(h) In some circumstances, when transmission contingencies are more severe than generation contingencies, shedding some load may be acceptable. 
Because the local contingency requirements in Greater SWCT are nested within CT (i.e., operating reserves that meet 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

The year-to-year changes in representative Forward Reserve Market requirements for Greater SWCT, as shown in Table 6‑1, are a result of anticipated load growth and the increased import limits expected from the transmission upgrades currently under construction in that area (see Sections 11.3.2 and 0). As the transmission import limits increase for this area, the system operators will have more flexibility to use generation located within and outside the subarea to meet native load and local 30-minute operating-reserve requirements. 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 minimizing or eliminating operating-reserve support needed within the subarea.
As shown in Table 6‑1, the 301 MW of fast-start resources in the Greater Southwest Connecticut area currently does not meet that area’s local second-contingency operating-reserve requirements. The FRM requirement is expected to decrease in Greater Southwest Connecticut when the transmission improvements that will increase the import capability into this area come on line (scheduled for 2009; see Section 11.4).
6.1.2.2 Greater Connecticut

The need for additional resources in Greater Connecticut to alleviate reliability and economic considerations can be met by adding fast-start resources, or resources with electric energy prices competitive with external resources. Greater Connecticut already has 874 MW of fast-start resources. Local reserve requirements are expected to remain at about 1,100 to 1,200 MW for the next several years.

6.1.2.3 BOSTON

As shown in Table 6‑1, the BOSTON subarea’s Forward Reserve Market requirements, which depend on the relative economics of operating generating units within and outside the subarea, were obtained by evaluating load growth in conjunction with the increased import limits expected from the proposed transmission upgrades for that area (i.e., the addition of the NSTAR 345 kV Transmission Reliability Project Phase I and Phase II; see Section 0). The analysis also reflects the possible contingency of the simultaneous loss of Mystic units #8 and #9. As the import limits into BOSTON increase, operators will be able to optimize the use of regional generation to meet both load and reserve requirements. 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 either the loss of the largest native generation source or the loss of a transmission line into the subarea.
  BOSTON already has 225 MW of fast-start resources, which is 75 MW short of meeting the 2008 summer requirements. Local reserve requirements are expected to range between 100 MW and 600 MW during the study time frame of 2009 through 2012, depending on system conditions. 

6.1.2.4 Summary of Forward Reserve Market Requirements in Major Load Pockets

Adding reserve-eligible demand-response or fast-start resources in either Greater SWCT or Greater Connecticut load pockets would provide much needed operating flexibility as well as operating reserves, if the transmission interface were consistently operated near its N-1 limit. Alternatively, adding baseload resources that are on line most of the time in these areas could allow the use of reserves from outside areas.
 

6.1.3 Operating Reserves for Subareas
As discussed, resources located within or outside a subarea may provide the subarea with operating reserves. The types of resources that can be used to provide operating reserves to subareas are on-line resources carrying spinning reserves, fast-start resources available within 10 or 30 minutes, and dispatchable asset-related demand. To the extent that the actual power imports into the subarea are less than the operating limit, the operating reserves may be provided from outside the subarea. This usually is the case when the subarea has sufficient in-merit generation. The remaining operating reserve must be supplied by local reserve within the subarea. These requirements may be met with DARD plus fast-start generation and additional in-merit generation that is operating at reduced output to provide spinning reserve (i.e., local second-contingency resources).
6.2 Demand-Response Reserves Pilot Program
The Demand-Response Reserves Pilot Program (DRR Pilot) was implemented October 1, 2006, to determine whether demand-response resources in New England are willing and able to provide a reserve product comparable with that provided by the central generating stations and combustion turbines in New England. The experience gained in the DRR Pilot will help the ISO achieve the following long-term goals:
· Determine how and when to allow demand-response resources to participate in all wholesale electricity markets (particularly the reserves market) to the greatest extent possible.

· Ensure that the energy, capacity, and reserve products that market resources provide (i.e., generation and demand-response assets) are functionally equivalent for meeting the needs of the system operators.

· Recognize the behavioral and technological differences between generation and demand-response resources to reduce barriers to entry and to encourage all potential resources to participate in as many of the markets as practicable.

The pilot consists of two performance periods, winter and summer. The most prominent details of each period are as follows:

· Winter (October 2006 to May 2007)

· 19 events conducted

· 48 assets participated

· 19.9 MW of capacity enrolled (14.9 MW of load reduction and 5 MW of generation)
· Statistically significant load reductions from all events
· Summer (June to September 2007)

· 18 events conducted

· 92 assets participated, including 44 that participated in the winter session

· 39.3 MW of capacity enrolled (20.3 MW of load reduction and 19 MW of generation and aggregated demand response)
· 54% average performance for enrolled capacity

Thirteen of the 18 events of summer 2007 successfully reduced load.

The performance of the assets participating in the pilot was compared with that of generation resources published by NERC using NERC’s “starting reliability” and “net output factor” performance indices as benchmarks for diesel, small gas turbines, and all gas turbines.
 The results indicate that the starting-reliability performance of the pilot program assets was similar to the performance of small gas turbines, when defining a positive start for a demand-response asset as a reduction in demand by at least 5% of the asset’s committed reduction. The DRR Pilot tested slightly below all the other performance benchmarks.
A critical step in determining the interruption provided by demand-response resources is the estimation of what a customer’s load would have been without the actions taken. Several different methodologies for determining customer baselines were compared with the baseline methodology used in the DRR Pilot to evaluate whether different asset categories would benefit from different baseline methodologies. The analysis concluded that the present baseline with a positive and negative adjustment (based on the two hours preceding the event) is the most appropriate of those analyzed.
Event results were analyzed for notification lead time as well as weather and time-of-day effects. The notification lead times for winter events closely correlated with performance, but this was not true for the summer operating season. 
The analysis of DRR Pilot performance included two surveys of winter and summer participants. The most prominent results of these surveys include the following:

· In both sessions, the most prevalent reason to enroll in the DRR Pilot was the financial incentive. The second reason was “helping to solve regional energy problems” in winter and “corporate citizenship” in summer.
· In both sessions, most of the demand response came from lighting and HVAC reductions.
· Half of the respondents, accounting for about half the enrolled capacity that responded to the survey, answered that they do not receive feedback regarding their DRR Pilot performance. In a separate question, respondents that do receive feedback find it to be “extremely useful.” In another question, respondents indicated that feedback would help them increase their performance during events.
· Respondents indicated that the number of events and the duration of each event were as expected. Most respondents agreed that the compensation to participate in the DRRP was as expected.
· Respondents were generally satisfied with the program. Using a scale of 1 to 5, where 1 equals “strongly disagree” and 5 equals “strongly agree,” respondents’ average response to overall satisfaction with the DRR Pilot was 4.1 in winter and 3.6 in summer.
Participation in the DRR Pilot for the second year was as follows:

· Winter 2007/2008—78 assets participated for a total enrolled reduction of 18.7 MW.
· Summer 2008—92 assets participated for a total enrolled reduction of 36.5 MW.
The results of the DRR Pilot will be used to determine the types of demand-response resources that can provide functionally equivalent, nonsynchronized operating reserves.
The ISO is in the process of proposing the next phase of the DRR Pilot and associated changes to the market rule. The next phase of the pilot is expected to commence on October 1, 2008, and continue through May 2010.
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 in major load pockets can allow for the use of reserves from outside areas by reducing local subarea imports. Transmission improvements also can allow for the increased use of reserves from outside these areas.

As a follow up to the implementation of the Forward Capacity Market and associated resource-performance requirements, in 2009, the ISO will be reviewing the impact of the FCM on the locational Forward Reserve Market to assure that market signals and resource requirements are properly aligned.
Section 7 
Resource Diversity
As reported in past Regional System Plans, the region has been facing near-term and long-term resource- or fuel-diversity issues for a number of years.
 Although efforts have been made to diversify New England’s existing fuel mix, natural-gas-fired generation is, and likely will remain, the dominant fuel for generating electricity for the foreseeable future. About 75% of resources in the ISO’s Generator Interconnection Queue are planning to burn natural gas (see Section 5.3). Compared with other fossil-fueled resources, natural gas has relatively low emissions, and the plants have smaller footprints, lower capital costs, and shorter construction lead times, all of which make these types of plants easier to site and build. However, the lack of fuel diversity in New England has left the region vulnerable to several fuel-supply risks in the short and long terms, such as those related to winter reliability. Perhaps the most viable solution to mitigate the region’s dependence on this single fuel is to diversify the types of natural gas that supply the region, not just the types of generation fuels the region presently uses.
This section discusses some of the more prominent issues associated with resource diversity within New England and presents statistics on the current mix of fuels and the amounts of electricity these fuels generate. This section summarizes the short- and long-term risks to natural gas fuel-supply chains, identifies some potential actions to reduce these risks, and discusses the region’s operable capacity and dual-fuel capability. Options for diversifying the region’s resources also are summarized. 
7.1 Current Mix of Capacity for Generating Electricity in New England
Figure 7‑1 depicts New England’s generation capacity mix by fuel type. This is expressed in terms of summer capacity ratings (megawatts and associated percentages) for 2008 based on the current CELT report. Fossil-based generation continues to comprise almost 72% of the installed capacity within the region, with natural-gas-fired generation representing the largest amount of that at 38% (a total of 11,705 MW). Oil-fired generation is the second-largest component at 7,742 MW, or approximately 25%. Nuclear generation accounts for 4,548 MW, or approximately 15%; coal-fired generation accounts for 2,791 MW, or approximately 9%; and hydro (1,679 MW) comprises approximately 5%. Pumped-storage (1,689 MW) makes up over 5% of the total installed capacity. Other renewable resources, including landfill gas (LFG), other biomass gas, refuse (municipal solid waste), wood and wood-waste solids, wind, and tire-derived fuels, total approximately 948 MW and represent about 3% of total installed capacity.
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Figure 7‑1: Generation capacity mix by primary fuel type, 2008 summer ratings (MW and %).
Note: The “Other Renewables” category includes landfill gas, other biomass gas, refuse (municipal solid waste), wood and wood-waste solids, wind, and tire-derived fuels.
7.2 Proportion of Fuels Used to Produce Electric Energy in New England in 2007

Figure 7‑2 shows the 2007 production of electric energy by fuel type. As shown, natural gas, nuclear, oil, and coal fueled most of the region’s electricity production. In total, fossil fuels produced approximately 60% of the electricity used within New England in 2007, with natural gas generating 42% of the region’s electricity. In addition, New England imported 12,269 gigawatt-hours (GWh) of energy and exported 6,122 GWh of energy, which resulted in net imports of 6,147 GWh or 4.6% of net energy for load.
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Figure 7‑2: New England electric energy production by fuel type in 2007
(1,000 MWh).

Note: The “Other Renewables” category includes landfill gas, other biomass gas, refuse (municipal solid waste), wood and wood-waste solids, wind, and tire-derived fuels.
7.3 Sources of New England’s Natural Gas and Associated Supply Risks

New England’s gas supply comes principally from four areas: the Gulf of Mexico, Western Canada, Sable Island (Nova Scotia), and imported LNG. A complex pipeline system brings the natural gas from the first three areas, and large tankers deliver LNG to a storage terminal in Everett, Massachusetts.
 Risks to each of these supply sources could disrupt the supply of natural gas to New England’s power sector. Figure 7‑3 shows the relative contribution of gas supply from these areas into New England.
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Figure 7‑3: Approximate source of gas supply for New England, 2004.
Note: M&N refers to Maritimes & Northeast Pipeline, and PNGTS refers to Portland Natural Gas Transmission System.

Source: Levitan and Associates, Inc.
7.3.1 Gulf of Mexico Supplies

Gas from the Gulf of Mexico provides the bulk (about 45%) of New England’s gas supply, through a complex pipeline network interconnecting supply with the points of demand along the route (i.e., gas distribution companies and gas-fired electric generators). The two principal pipelines delivering Gulf of Mexico gas to New England are the Tennessee and Algonquin pipelines.

In 2005, the nation experienced the risks inherent to this traditional supply when hurricanes Katrina and Rita either damaged or shut in over 85% of regional oil and gas production.
 This produced price spikes that doubled the price of natural gas during winter 2005/2006. These prices later subsided with the repair of the production and processing facilities.

7.3.2 Western Canada Supplies

Through the TransCanada main line and the Iroquois pipeline, natural gas from Western Canada reaches New England and the Northeast in general. Western Canada provides about 35% of New England’s gas supply. The risk posed by this supply source is a recent decline in production within the Western Canadian Sedimentary Basin (WCSB).

7.3.3 Sable Offshore Energy Inc.

Sable Offshore Energy Inc. (SOEI) (located off Nova Scotia) has been operating since December 1999 and provides about 13% of New England’s natural gas. From December 2007 to March 2008, its production facility sustained a series of problems that, on several occasions, disrupted the supply of gas to generators in Maine. This in turn depleted electric power capacity and came close to jeopardizing the reliability of the electric power system in Maine, which depends heavily on gas generation. The capacity deficiency experienced on December 1–2, 2007, from one such loss of Sable Island supplies, led the ISO to declare a Power Watch (Action 12 of OP 4), and electric customers in Maine were requested to reduce electricity consumption. Fortunately, none of the failures resulted in any electric power outages, although the events highlighted the need to review, and possibly revise, some existing operating procedures.

7.3.4 Liquefied Natural Gas

LNG supplies about 20 to 30% of the gas used in the region on a peak winter day, with about one tanker per week delivering LNG to the DOMAC facility in Everett, Massachusetts.
 This gas is the sole supply for the Mystic #8 and #9 generators. To date, this LNG supply has had no major interruptions.
LNG supply risks stem from the potential market diversion of uncommitted LNG shipments to other geographic regions due to the price volatility created by international competition for this supply. Some of these “destination-flexible” LNG cargoes already have been diverted.

7.3.5 Other Gas-Supply Risks
Other supply risks associated with the natural gas sector are as follows:

· New Gas Integrity Management Protocols (IMP) from the U.S. Department of Transportation (DOT)’s Pipeline and Hazardous Materials Safety Administration (PHMSA) mandate increased inspection, testing, and remedial maintenance of natural gas and oil pipelines in the near term. Gas-sector integrity testing and maintenance activities that may interrupt the delivery of fuel to gas-fired generators require tighter coordination among the ISO, gas-fired generators, and natural gas pipeline and local gas distribution company (LDC) operators.
· A fuel-procurement strategy that relies on interruptible or spot-market contracts, rather than firm contracting between gas-fired electric power generators and natural gas suppliers, makes the availability of fuels less certain and challenges the ISO to maintain short-term operable capacity to reliably serve demand. This is particularly so during the winter months when both the core natural gas and gas-fired electricity generation sectors have coincident demand for natural gas. 
· New England’s generation fleet continuously is adapting to and complying with new state- and federally mandated environmental regulations that were enacted to protect air and water resources. These new regulations may in turn cause some non-gas-fired facilities to retire as a result of economic considerations, which could increase the region’s dependence on gas-fired generators.

· The continued build-out of new gas-fired power generation in neighboring markets indirectly exacerbates New England’s fuel-supply concerns by increasing the interregional demand for natural gas. In general, the natural-gas-fired generation being commercialized in neighboring systems is exposed to essentially the same fuel-supply and delivery concerns as New England’s generation is facing.
7.4 New England’s Dual-Fuel Capability
Because the New England region relies so heavily on natural gas to generate electricity, a significant amount of this gas generation must maintain its ability to operate to maintain overall system reliability. One way existing gas generators can improve their “fuel flexibility” is to add the capability to use oil as a temporary alternative fuel to natural gas. Many gas generators already have added this capability or have the ability to add it.

The ISO’s pre-summer and pre-winter assessments, as mandated by NERC and NPCC, account for the benefits of dual-fuel capability (i.e., the amount of capacity dual-fuel units provide). These studies analyze the operable capacity margins that could occur if portions of the natural gas fuel supply are temporarily lost under various peak-load conditions (50/50 and 90/10)  (see Section 4.2).
The 2008 Regional System Plan takes these seasonal assessments one step further by creating forecasts for several additional years. The ISO developed a five-year operable capacity outlook for the winter operating season. This assessment contains assumptions for the temporary interruption of variable amounts of gas-fired capacity within the region. The results show the amount of dual-fuel conversions or firm fuel contracting necessary to mitigate the identified levels of risk.
7.4.1 Summary of New England’s Existing Dual-Fuel Capacity

In an assessment of 2007/2008 winter seasonal claimed capability (WSCC), the ISO found that approximately 74 generators, or approximately 16,524 MW of installed capacity, currently are capable of burning natural gas as a start-up, primary, secondary, or stabilization fuel source.
, Forty-seven of these 74 units, totaling 7,628 MW, currently are fully functional, dual-fuel units capable of burning gas or heavy and light fuel oils. The ISO assumes that these units could switch from natural gas to a liquid fuel source if economics warranted or if they were requested to do so to maintain system reliability. Twenty-seven units, totaling 8,896 MW, have been identified as single-fuel-source units capable of burning only natural gas. Gas-only units that hold air permits for limited operations using liquid fuels remain the most suitable candidates for immediate conversion to dual-fuel capability. Currently, gas-only units that hold air permits for limited fuel-oil operation total 3,091 MW (see
Table 7‑1).
Table 7‑1
Status of Dual-Fuel Capability of New England Gas Generating Units

	Category
	MW

	Dual-fuel capable (47 units)
	7,628

	Gas capable only (27 units)(a)
	8,896

	Total gas capable (74 units)
	16,524


(a)
Gas-only units with liquid fuel permits total approximately 3,091 MW of capacity.

In a report to the Connecticut General Assembly, the Connecticut Department of Public Utility Control (CT DPUC) recommends strategies to increase dual-fuel capability for natural-gas-fired generators in Connecticut.
 In particular, DPUC recommends a change in the law to require new gas-fired plants to have dual-fuel capability and to have on-site storage to operate for a minimum of 24 hours using fuel oil. The CT DPUC also identifies a need for additional natural gas infrastructure, including LNG.

7.4.2 Amount of Operable Capacity Needed

RSP08 has assessed the effects on systemwide operable capacity of temporarily losing various amounts of gas-fired resources within New England. Winter operable capacity assessments were conducted for the winter periods 2008/2009 to 2012/2013. These assessments identified the amounts of natural-gas-fired generation that would need to be available over the winter peaks to maintain positive operable capacity margins. Negative operable capacity margins indicate the need for additional firm gas purchases or additional dual-fuel conversions to mitigate the identified levels of risk (i.e., insufficient capacity margins to operate the system without the use of OP 4 actions).
7.4.2.1 Study Approach
The studies assumed that the installed capacity would be equal to the current existing capacity values for the study years 2008/2009 and 2009/2010 and to the net ICR for study years 2010/2011 through 2012/2013 (see Section 4). The studies do not reflect any other resource additions, retirements, or deactivations that also could occur during the planning period.

In addition to assuming that pool-wide forced outages would be typical across the generation fleet, the winter assessment assumed that some gas-fired generation would be temporarily unavailable over the winter peak load. The gas-fired generation temporarily unavailable was derived by analyzing the observed historical relationship between temperature and the availability of natural gas for electric power generation. For temperatures associated with the 50/50 winter peak load, outages of 3,900 MW have been observed; 5,400 MW of outages have been evident for temperatures associated with the 90/10 winter peak load. 
7.4.2.2 Findings

Table 7‑2 shows the results of the systemwide winter operable capacity analysis associated with the 50/50 load forecast, typical systemwide forced outages, and the assumption that 3,900 MW of natural-gas-fired generation would be out of service temporarily. On the basis of these assumptions, New England would not experience any negative operable capacity margins during the study period.

Table 7‑2
Projected New England Operable Capacity Situation,
50/50 Peak-Load Forecast for Winter 2008/2009 to 2012/2013 (MW)
	Capacity Situation (Winter MW)
	2008/2009(a)
	2009/2010(a)
	2010/2011(b)
	2011/2012(c)
	2012/2013(c)

	Load (50/50 forecast)
	23,030
	23,320
	23,580
	23,830
	24,065

	Operating reserves(d)
	1,800
	1,800
	2,000
	2,000
	2,000

	Total operable capacity requirement
	24,830
	25,120
	25,580
	25,830
	26,065

	Expected installed capacity
	33,748
	33,748
	32,305
	32,671
	33,209

	Net purchases/sales(e)
	926
	926
	0
	0
	0

	Assumed gas-only capacity unavailable(f)
	(3,900)
	(3,900)
	(3,900)
	(3,900)
	(3,900)

	Additional unavailable capacity(g)
	(1,543)
	(1,543)
	(1,660)
	(1,703)
	(1,741)

	Total available resources(h)
	29,231
	29,231
	26,745
	27,068
	27,568

	Operable capacity margin
	4,401
	4,111
	1,165
	1,238
	1,503


(a)
Capacity values for 2008/2009 to 2009/2010 are from the ISO’s November 2007 seasonal claimed capability (SCC) report (available at http://www.iso-ne.com/genrtion_resrcs/snl_clmd_cap/index.html) and other resource-specific information based on settlements.
(b)
The capacity value for 2010/2011 is the net Installed Capacity Requirement.
(c)
Capacity values for 2011/2012 and 2012/2013 are the representative net ICRs.
(d)
Operating reserves equal the largest unit contingency plus one-half of the second-largest contingency.
(e)
Imports and sales for 2008/2009 to 2009/2010 are as noted in the 2007 CELT Report.

(f)
“Assumed Gas-Only Capacity Unavailable” is the gas-fired capacity that could be interrupted at a temperature of 20°F to 30°F for the 50/50 load-forecast case.
(g)
“Additional Unavailable Capacity” is based on the average system forced-outage rate applied to the remaining capacity and any demand‑resource unavailability, which varies.
(h)
For 2010/2011 to 2012/2013, capacity available from OP 4 actions, with the exception of demand response, is not included in analysis.
Table 7‑3 shows the results of the systemwide winter operable capacity analysis associated with the 90/10 load forecast, typical systemwide forced outages, and the assumption that 5,400 MW of natural gas-fired generation would be out of service temporarily. The results show that New England could experience a negative operable capacity margin of approximately 1,465 MW during winter 2010/2011. The negative operable capacity margin could be 1,422 MW the next winter and then decline to 1,187 MW by winter 2012/2013. The decline is attributable to the assumed increase in non-gas-fired and dual-fuel generation in the expected resource mix that is greater than the growth in load plus the increase in unavailable capacity.
Table 7‑3
Projected New England Operable Capacity Situation, Winter 2008/2009 to 2012/2013,
90/10 Peak-Load Forecast (MW)
	Capacity Situation (Winter MW)
	2008/2009(a)
	2009/2010(a)
	2010/2011(b)
	2011/2012(c)
	2012/2013(c)

	Load (90/10 forecast)
	24,175
	24,500
	24,790
	25,070
	25,335

	Operating reserves(d)
	1,800
	1,800
	2,000
	2,000
	2,000

	Total capacity requirement
	25,975
	26,300
	26,790
	27,070
	27,335

	Expected installed capacity
	33,748
	33,748
	32,305
	32,671
	33,209

	Net purchases/sales(e)
	926
	926
	0
	0
	0

	Assumed gas-only capacity unavailable(f)
	(5,400)
	(5,400)
	(5,400)
	(5,400)
	(5,400)

	Additional unavailable capacity(g)
	(1,466)
	(1,466)
	(1,580)
	(1,623)
	(1,661)

	Total available resources(h)
	27,808
	27,808
	25,325
	25,648
	26,148

	Operable capacity margin
	1,833
	1,508
	(1,465)
	(1,422)
	(1,187)


(a)
Capacity values for 2008/2009 to 2009/2010 are from the ISO’s November 2007 seasonal claimed capability (SCC) report (available at http://www.iso-ne.com/genrtion_resrcs/snl_clmd_cap/index.html) and other resource-specific information based on settlements.
(b)
Capacity value for 2010/2011 is the net Installed Capacity Requirement.
(c)
Capacity values for 2011/2012 and 2012/2013 are the representative net ICR.
(d)
Operating reserves equal the largest unit contingency plus one-half of the second-largest contingency.
(e)  Imports and sales for 2008/2009 to 2009/2010 are as noted in the 2007 CELT Report.

(f)
“Assumed Gas-Only Capacity Unavailable” is the gas-fired capacity that could be interrupted at a temperature of 0°F  to 20°F for the 90/10 load forecast case.
(g)  “Additional Unavailable Capacity” is based on the average system forced-outage rate applied to the remaining capacity and any demand-resource unavailability, which varies.
(h)  For 2010/2011 to 2012/2013, the capacity available from OP 4 actions, with the exception of demand response, is not included in analysis.

The results of the systemwide 90/10 winter operable capacity analysis indicate that during winter 2010/2011, New England should continue to have positive margins, if natural-gas-only units provide approximately 1,500 MW more capacity than was assumed in the analysis.
 In fall 2007, in preparation for winter 2007/2008 operations, the ISO determined that approximately 3,200 MW of these natural-gas-fired generating units had firm gas-transportation contracts through the five-year study period. If these natural-gas-fired resources remained operational over winter peak loads, or significant new or expanded dual-fuel capacity were added to the system, New England should have positive winter operable capacity margins during the study period.
The severity of negative operable capacity margins may be mitigated by the fact that non-gas-fired units may have additional capability that is not included as part of the “expected installed capacity” assumed in the analysis. This could include capacity that may be physically available but is prorated down as part of the administration of the FCM capacity-rating rules.
7.5 Other Options for Diversifying Resources and Mitigating Gas Supply Risks

In addition to adding dual-fuel capability, several other mechanisms can reduce gas supply risks for New England. These measures include expanding the natural gas supply and transport system, procuring contracts for firm fuel deliveries, enhancing communications to prevent and mitigate the adverse affects of fuel-supply disruptions, developing and implementing market-based solutions for increasing capacity and reserves, and ensuring a robust transmission system.

7.5.1 Winter Reliability Support

To ensure short-term seasonal availability of fuels and winter-peak reliability, New England’s generators must procure firm fuel supplies and otherwise manage potential shortfalls of fuels during periods of extreme weather or other abnormal conditions. Before winter operations, the ISO updates the forecasts and tools used to support reliable winter operations. Some of these actions are as follows:
· Reviewing all regional gas-fired generators’ natural gas supply and transportation contracts

· In the forecasts of gas-fired-resource availability, accounting for the likelihood that gas-fired generators’ contracts for natural gas transportation could be interrupted during the winter months. Other natural gas contracts, such as those for heating fuel, often receive a higher priority than contracts to supply electric power generators. 
· Proactively working with the Northeast Gas Association (NGA) to revise operational communication protocols and update emergency contact information, not only for ISO New England, but also for the New York ISO (NYISO) and PJM.

7.5.2 LNG and Regional Pipeline Expansion
An essential long-term strategy to enhance seasonal availability and thus system reliability is to expand the regional natural gas supply and delivery infrastructure to accommodate imported LNG. For example, gas sector demand-side management, load response and conservation programs, combined with new LNG import, storage, and regasification facilities, all would help meet the increased demand for natural gas in New England.

New LNG facilities offer the most promise for increased gas supply. The Northeast Gateway Deepwater Port (a terminal off the coast of Gloucester, Massachusetts) vaporized its first cargo into the New England gas grid in May 2008. A new land-based terminal, Canaport, in St. John, New Brunswick, soon will allow new supplies of gas to flow south into New England markets. In addition, construction for the Neptune, a deepwater port off the coast of Massachusetts has begun and is targeted for commercial operation in November 2009. Several other regional LNG terminals have been proposed, but various permitting issues have delayed their construction.
The supply sources from the Gulf of Mexico, Western Canada, Sable Offshore Energy, and LNG terminals offer diversification of the regional gas supply. Imported LNG offers the most prospects for incremental supply to be delivered close to the heart of the markets.

Additionally, while the regional natural gas pipeline system was not designed with the capacity to serve the coincident demand for gas as a heating fuel and as a fuel to produce electricity, the recent expansion of pipeline capacity within New England to accommodate the influx of new LNG supplies may indirectly accomplish this, if enough gas were to become available.
7.5.3 Gas-Fired Generation in Neighboring Systems
Similar to New England’s situation, several LNG import terminals have been proposed for locations both north and south of New England, which could help mitigate fuel-supply concerns for neighboring regions and directly or indirectly mitigate New England’s fuel-supply concerns. ISO New England routinely meets with representatives of the NYISO and PJM as well as its Canadian counterparts to monitor and discuss these issues.
7.5.4 Operational Solutions for Mitigating Risks

In December 2007, after the initial SOEI gas supply disruptions and resultant capacity deficiencies in Maine, the ISO, with support from CMP, analyzed and documented the events. The results and findings of the analysis were used to initiate improvements to existing operational processes, procedures, and protocols.
One result of the analysis was a reexamination of ISO Operating Procedure 8, Operating Reserve and Regulation, and OP 21, Action during an Energy Emergency, to proactively address future fuel-supply issues in New England.
 The primary operational solution for mitigating fuel-supply risks was determined to be improved communications. An analysis of the SOEI events showed that the earlier the ISO is notified about such events, the better the ISO will be able to mitigate the reliability impacts (i.e., the loss of operable capacity from the loss or reduction of the regional gas supply) through a market response rather than by invoking operating procedures. The ISO was notified in advance of each subsequent SOEI event. Regional gas control operators now routinely inform the ISO of natural gas events that may have an impact on fuel deliveries to the power sector.
The ISO initiated several additional steps to improve communication between the regional natural gas and electricity sectors. In mid-February 2008, the ISO’s Electric/Gas Operations Committee (EGOC) held a public workshop (2008 Electric/Gas Operations Communication Workshop), which was attended by over 30 regional stakeholders.
 The EGOC, which is co-chaired by representatives of the ISO and the Northeast Gas Association, is open to all regional stakeholders and promotes the education and understanding as well as improved coordination and communication between the regional electricity and natural gas industries. The Communication Workshop was attended by electricity sector representatives from ISO New England, NYISO, and PJM, and natural gas sector representatives from NGA, the regional interstate pipelines, and LDCs. Workshop discussions primarily focused on improving the existing communications, including verbal protocols and electronic information exchange, between electricity control room operators and gas control operators. Both sectors highlighted their FERC rules regarding standards of conduct, antitrust compliance, and nondissemination of confidential information. To improve bidirectional communication protocols, ISO New England Operations staff subsequently visited the gas control centers of all the regional interstate natural gas pipeline companies.

The ongoing work in this area is to incorporate these communications refinements into established procedures and continuously retrain staff.

7.5.5 Market Solutions for Mitigating Risks
Some of the newer capacity resources expected to be added to the system annually through the FCM may be fueled by natural gas, which may increase natural gas dependency. The FCM has attracted other resources, however, including renewable resources and demand resources. Additionally, new market incentives within the FCM are designed to increase the availability of resources when needed most. Practically, these initiatives should promote both firm contracting for fuel supplies (and delivery) and the dual-fuel capability necessary to support high levels of resource availability. The FCM, combined with the states’ Renewable Portfolio Standards and other energy requirements (see Section 8), should encourage the development of new renewable resources and demand resources in New England, and their capacity payments should provide increased revenues to help finance these resources over the RSP planning period. 
In response to the SOEI events of winter 2007/2008, the ISO’s Markets Development staff has begun several initiatives to develop market-based solutions for mitigating fuel-supply risks. One initiative is to evaluate changes that would enable dual-fuel-capable resources to submit a cost-based offer that reflects alternative fuel operation under certain abnormal, emergency, or scarcity circumstances. The goal of this initiative is to ensure that resources at least cover their fuel costs when they switch to their secondary fuel source. The alternate schedule could be accepted, either post-day-ahead market or in real time, should primary fuels become unavailable, undeliverable, or uneconomic. Dual-fuel units would submit these secondary offers through the traditional interface, eMarket, and would reflect the no-load and incremental costs associated with the operation of an alternate (i.e., liquid) fuel. Discretionary fuel switching is an issue that still requires investigation.

Another initiative is to evaluate the changes needed to enable the dynamic (re)adjustment of real-time operating-reserve requirements (refer to Section 6). The real-time reserve requirements could be increased to mitigate a disturbance on the system. The potential additional unit commitment needed to deliver these new “supplemental reserves” then would be priced properly, and their prices would be reflected in the real-time dispatch. This functionality would allow electric power system operators to respond to unanticipated system events through an orderly market response instead of having to invoke ISO operating procedures. Additional administrative and market-based changes are being evaluated to determine whether they provide system operators with the tools necessary to manage through a future fuel-supply imbalance. These solutions are targeted for implementation by late 2008 or early 2009.

The incentives provided under the locational Forward Reserve Market (see Section 6) also should stimulate investment in fast-start, dual-fuel resources in those locations where such resources are needed most. The ISO continuously monitors whether these market mechanisms produce the desired results.

7.5.6 Regional and Interregional Transmission Planning
Transmission improvements that increase regional and interregional transfer capabilities provide access to alternative sources of generation and can provide substantial reliability benefits during fuel shortages. As discussed in Section 11 and Section 12, transmission upgrades are being planned that will improve the reliability performance of the overall transmission system.
7.6 Summary

New England will continue to rely heavily on natural gas as the dominant generator fuel for the foreseeable future to meet the region’s demand for electricity, and it must continue to diversify the gas supply as well as bolster deliverability. In the short term, significant progress has been made to increase the region’s dual-fuel capability and to improve the coordination of electric and gas system operations. Over the longer term, the FCM; Renewable Portfolio Standards; more demand resources; an increase in dual-fuel capability; and new supply infrastructure, such as LNG import terminals, should contribute to the diversification and reliability of the fuel supply. Also, the expansion of the regional natural gas pipeline grid from the north and the south should help reduce the known risks associated with a disruption to New England’s natural gas supply. 

Section 8 
Environmental Policy Issues

Generating electricity using fossil fuels results in air emissions that have been shown to be harmful to human health, the environment, or both. These emissions include nitrogen oxides (NOX), sulfur dioxide (SO2), mercury (Hg), carbon dioxide (CO2), and particulate matter. NOX and SO2 emissions combine with cloud vapor to form acid rain, which negatively affects ecosystems and erodes physical structures. NOX and volatile organic compounds (VOCs) react with heat from the sun—typically in the afternoon of warmer days from May through September—to form ozone (O3).
 Mercury is a naturally occurring chemical found in coal, air, water, and the soil and in harmful concentrations in fish. Particulate matter (PM) contributes to acid rain and haze, and carbon dioxide has the potential to contribute to global climate change.

Many power plants also take up water from surrounding waterways for cooling purposes, then discharge the heated water back into the environment. Both the uptake and discharge processes can have negative impacts on the ecosystems and habitats of those waterways.
New, stricter federal, regional, and state environmental regulations are being implemented over the next 10 years that should reduce regional air emission levels and the adverse impacts that power plants have on water quality. To minimize emissions and comply with these regulations, some existing fossil fuel plants likely will need to add controls, use cleaner fuels, or apply some combination of both measures. If the economics of switching to alternative fuels or adding emission controls is not favorable, some facilities may curtail operations or shut down.
Individually or together, directly or indirectly, these regulations, with the associated higher costs for compliance, could raise the costs to produce electricity for certain plants in the northeastern United States. This, in turn, may affect the revenues of the affected generators and effectively raise wholesale electric energy costs and, potentially, consumer electricity rates. These regulations also could affect system reliability and eliminate the possibility of adding new resources in certain areas, or at least make it difficult to site these resources. Another potential result is the development of more renewable energy sources than are currently planned and, longer term, more nuclear plants.
Any planning to meet these environmental, economic, and reliability requirements must be done collaboratively among the region’s stakeholders, including the ISO, NEPOOL participants, and state environmental and energy agencies. To assist with this collaborative planning for New England, the ISO continues to account for state and federal environmental policies affecting electricity production in the analyses it performs as part of the regional planning process. The process is informed by the active participation of environmental regulators in the PAC and its subcommittee, the Environmental Advisory Group.

This section provides basic information about air and water regulations and policies and renewable energy resources that will affect the electric power generation and transmission system over the planning period. It provides an update on the Renewable Portfolio Standards established by five of the six New England states, which require the increased deployment of renewable energy technologies. Also included is an evaluation of whether the proposed renewable projects (i.e., projects in the ISO’s Generation Interconnection Queue and other renewable resources that are used to meet the RPSs) are sufficient to achieve these standards by 2020. Additional environmental performance estimates of the future system are provided in Section 10.
8.1 Air Emissions

The U.S. Environmental Protection Agency (EPA) regulates a number of air pollutants under the Clean Air Act (CAA), the Clean Air Act Amendments of 1990 (CAAA), and several other pieces of legislation.
 Regional programs include the Regional Greenhouse Gas Initiative (RGGI), which affects all New England states, and the High Electric Demand Days (HEDD) program, which affects Connecticut and five Mid-Atlantic states. Additionally, each of the New England states has emission regulations that affect power plants. 
This section provides an overview of the federal and state environmental regulations for ozone, PM, SO2, NOX, regional haze, mercury, and CO2 emissions from fossil fuel power plants and the impact that these regulations have on power plant emissions. The operation of New England generators might be altered by these regulations over the planning period.
8.1.1 EPA’s Criteria Pollutants
Under the Clean Air Act, EPA has established six criteria pollutants (CPs) that are considered harmful to human health, property, and ecosystems. These six pollutants are sulfur dioxide, nitrogen dioxide, ozone, carbon monoxide (CO), lead (Pb), and particulate matter in two sizes—2.5 microns (PM2.5) and 10 microns (PM10). Among these pollutants are several that fossil fuel plants emit directly and others that are formed from these emissions through chemical reactions in the atmosphere.
To identify whether the ambient air levels of these pollutants are harmful, the EPA has established National Ambient Air Quality Standards (NAAQS). If a criteria pollutant is shown to be at a level above the NAAQS for a certain area (usually a county or state), the area is considered a nonattainment area for that specific CP. To meet the NAAQS for a specific pollutant over a designated time period, each area must develop or revise its air quality plan (i.e., a state implementation plan, SIP) for that pollutant.
 A part of these plans is a requirement for new power plants and existing power plants undergoing certain types of modifications to use best available control technologies (BACT) or the generally more stringent, technically achievable lowest available emission rate (LAER).
 Facilities sited in attainment areas require BACTs, whereas facilities sited in nonattainment areas require LAERs. In addition, any new plant in a nonattainment area must acquire offsets from existing emission sources that have reduced emissions in that same nonattainment area. Sources that have reduced emissions have been allocated these offsets, which can be traded in the emissions market.
In New England, the CPs carbon monoxide and lead are at low enough levels in the ambient air to be in compliance with the NAAQSs. Ambient levels of SO2 and NOX in the region also are within the required levels.
 However, the ozone levels in some areas of New England are not in compliance. Because the most effective way to reduce ozone levels is to reduce emissions of ozone precursors, the precursors are regulated. These regulations are under various programs separate from the NAAQS program. Power plant NOX emissions have been a major target for reductions because of NOX’s role in ozone production. 
8.1.1.1 Ozone

Southern New England, southern New Hampshire, and the southeastern coast of Maine are not in attainment of the 1997 NAAQS ozone 8-hour standard of 0.08 parts per million (ppm). Exacerbating ozone attainment is EPA’s tightening of the standard to 0.075 ppm, which became effective on May 27, 2008. While the tighter standard is expected to increase the number of areas with nonattainment designations for ozone, EPA is not expected to finalize the attainment status of the various localities until March 2010. States will then have three years (to March 2013) to develop and submit to EPA their state implementation plans for reducing ozone concentrations. Deadlines to attain the new standard will vary from 2013 to 2030, depending on an area’s specific nonattainment classification. Meeting this new ozone standard is a major challenge for the New England states and the fossil fuel power plants in the region. Figure 8‑1 shows the areas nationwide that would not be in attainment of the new ozone standard based on 2004 to 2006 air quality data. 
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Figure 8‑1: U.S. counties with monitors violating EPA’s 2008 8-hour ozone standard of 0.075 ppm.
Source: U.S. EPA.
8.1.1.2 Particulates
Particulates (PM2.5 and PM10) are formed by emissions of SO2, NOX, ash, and other chemicals. Southwest Connecticut is not in attainment for PM, and some areas of Massachusetts are barely in attainment. Adding new emission sources in nonattainment areas requires meeting the LAER and equally offsetting the emissions with reductions in particulate emissions by another source. Siting a new PM-emitting generator in Southwest Connecticut or Massachusetts would add to PM nonattainment or challenge continued compliance with the PM standard. This therefore would be more difficult than either siting a generator in an area that is solidly in attainment or siting a nonemitting generator in these areas.
8.1.2 SO2 and NOX Regulations

Several federal, regional, and state programs are in place that, individually or jointly, control SO2 and NOX to reduce levels of acid rain, ozone, and haze.
8.1.2.1 EPA Acid Rain Program

The EPA created the Acid Rain Program (ARP) to deal with the requirements of Title IV of the 1990 Clean Air Act Amendments, which created a national SO2 cap-and-trade program for power plants that are 25 MW or larger.
 This market-based program, still in effect, allocates annual emission allowances to the affected fossil fuel generating plants, which allow the plants to emit up to a certain amount (for example, one ton) of SO2 per year. 
 The plants that emit less than their allowance can sell their remaining allowance in the emissions market to other generators that may not have met their emission-reduction requirements. New England has over 90 generating units in this program. EPA’s Clean Air Markets Database reports that the New England generators under the ARP emitted 103,700 tons of SO2 in 2007, down by over two thirds from 364,700 tons in 1990.

8.1.2.2 State Sulfur Regulations

Three New England states also have legislation and regulations covering sulfur in fuel. Connecticut’s sulfur regulations set a standard that limits the sulfur content to a maximum of 0.3% in residual oil and 15 ppm in distillate oil.
 Massachusetts limits the sulfur in fuel to either 0.5% or 1.0% depending on facility size. Under 310 CMR 7.29 regulations, SO2 emissions from residual-oil-burning generators will be limited to an annual average of 0.3 pounds (lb)/MWh and a monthly average of 0.6 lb/MWh.
 This requirement will go into effect no later than October 1, 2012, for individual facilities subject to 310 CMR 7.29. New Hampshire’s Clean Power Bill requires certain units to surrender twice as many SO2 allowances as under the Federal ARP, in effect reducing SO2 by 50%.

8.1.2.3 NOX and Reasonable Available Control Technology

The CAAA established a requirement for reasonable available control technology (RACT) to help reduce the formation of NOX and thus ozone and acid rain.
 This NOX reduction requirement is either an emission limit in lb/MMBtu or the requirement to use a specific NOX control technology. Connecticut is revising its NOX RACT emissions requirements and is setting a lower 24-hour emission rate and an annual emission rate to conform to an Ozone Transport Commission (OTC)’s Model RACT Rule.
 Massachusetts set lower NOX emissions limits under its 310 CMR 7.29 regulations, and New Hampshire established its NOX RACT rules in 2004 to apply to utility and industrial NOX sources.

8.1.2.4  EPA’s NOX Budget Program

In 1998, EPA established the “NOX SIP Call” program, which is designed to mitigate the significant transport of NOX by requiring states to reduce ozone-season NOX emissions that contribute to ozone nonattainment in other states.
 In 2003, EPA began administering the NOX Budget Trading Program (NBP) under the NOX SIP Call rulemaking. The NBP is a market-based cap-and-trade program for reducing emission of NOX from power plants (and other combustion sources) 15 MW or larger during the May through September ozone season. It covers a 19-state region that includes Connecticut, Massachusetts, Rhode Island, and New Hampshire. This program was scheduled to end this year and be replaced by EPA’s Clean Air Interstate Rule (CAIR) starting in 2009.
EPA established CAIR to take more aggressive steps to reduce precursors to ozone and particulates over a 28-state region. CAIR was intended to cap NOX emissions at 1.5 million tons starting in 2009 and at 1.3 million tons in 2015. Connecticut and Massachusetts were the only two New England states that would have been required to reduce emissions under the CAIR NOX cap during the ozone season. However, on July 11, 2008, the U.S. Court of Appeals for the District of Columbia Circuit vacated the entire Clean Air Interstate Rule because it found a number of flaws with the rule.
 Because it seems unlikely that CAIR will be replaced in the near term, the ISO is assuming that the NBP will continue to be enforced in the affected New England states.
 Some states already may have passed rules that implement the obligations under CAIR and require generators to make compliance investments. The ISO will continue to monitor and evaluate the impacts that this decision could have on New England stakeholders.
8.1.2.5 High Electric Demand Days Program
To further reduce NOX emissions on ozone violation days, Connecticut is participating in a six-state program committed to reducing NOX emissions on days with high electricity demand, which are proxies for high ozone days.
 The correlation between HEDDs and instances of exceeding the ozone standard is shown in Figure 8‑2 for Connecticut for the 2007 ozone season. The figure shows that the ozone standard was exceeded even at load levels below 70% of the summer peak for the state.
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Figure 8‑2: Connecticut’s electricity load compared with ozone violations for the 2007 ozone season.

This six-state ozone attainment effort is coordinated under the OTC for the so-called Northeast “inner-corridor” states on HEDD days.
 The Northeast States for Coordinated Air Use Management (NESCAUM) reported that oil-fired steam units and peaking turbines that have no NOX controls generate a high proportion of NOX emissions on peak ozone days.

Through a stakeholder process in which ISO New England is participating, the Connecticut Department of Environmental Protection (CT DEP) is developing a strategy to reduce NOX emissions in the state by 11.7 tons on HEDDs. The total HEDD reduction commitment by the six states in the program is 135 tons. The reduction strategies being considered include controlling NOX emissions from oil-cycling units and peaking units, increasing incentives for energy efficiency, using renewable resource options, and installing clean distributed generation. The Connecticut stakeholder group is evaluating a trigger mechanism for declaring a HEDD, and the CT DEP plans to submit proposed regulations to EPA in September 2008. If generators in Connecticut and other HEDD states were required to reduce output to meet the HEDD commitment, the interregional impact of the HEDD program could affect the reliability of the bulk electric power system.
8.1.2.6 Regional Haze Rule for Protection of Visibility in National Parks and Wilderness Areas
The pollutants that most impair visibility are SO2, NOX, and particulate matter. In 1999, EPA passed the Regional Haze Rule to improve the visibility in 156 national parks and wilderness areas, including Acadia National Park and Moosehorn Wilderness Area in Maine, the Presidential Range Dry River and Great Gulf Wilderness Areas in New Hampshire, and Lye Brook Wilderness Area in Vermont.
 The rule requires the states, in coordination with EPA, the National Park Service, U.S. Fish and Wildlife Service, U.S. Forest Service, and other interested parties to develop and implement SIPs to reduce the pollution that impairs visibility. The Mid-Atlantic/Northeast Visibility Union (MANE-VU) is the multi-state organization coordinating the regional haze planning activities for New England and developing the technical basis for the states’ SIPs.

On June 5, 2005, EPA finalized amendments to the Regional Haze Rule. The amendments require facilities built between 1962 and 1977 that have the potential to emit more than 250 tons annually of visibility-impairing pollution to use best available retrofit technology (BART) to reduce emissions. On October 5, 2006, EPA finalized requirements for an emissions trading program as part of the Regional Haze Rule. These requirements allow states and tribes to demonstrate the effectiveness of an emissions trading program as an alternative to satisfying the BART requirements.
EPA has set limits known as “presumptive BART” for SO2, NOX, and PM. MANE-VU also has set these limits, which in some cases are more stringent than the EPA limits. Additionally, MANE-VU has committed to reducing 90% of the SO2 emissions for each of the top 167 stacks at 100 electric power generators that the group has identified as contributing to haze. MANE-VU also has committed to implementing a low-sulfur fuel strategy. Facilities subject to these requirements already may be subject to cap-and-trade programs or more stringent state regulations, which would enable these units to comply with the Regional Haze Rule.
8.1.3 Mercury
Mercury is a power plant emission principally from coal-fired plants. Although oil-fired plants also emit mercury, these plants have a lower concentration of mercury and have not been the focus of mercury regulations.
As an overall approach to reducing mercury emissions from coal plants, the U.S. EPA had established a Clean Air Mercury Rule (CAMR) in 2005 that set performance standards for existing and new coal plants as well as mercury reductions needed by 2015 and 2018. However, because the rule was vacated by the D.C. Circuit Court of Appeals in February 2008, the future of the rule is uncertain.
 

Three New England states have established mercury legislation or regulations to reduce mercury emissions from coal generating plants. Connecticut finalized a Clean Air Mercury Plan in October 2007 affecting the state’s two coal-fueled generators.
 The rule required reductions of 90% or an emission rate of 0.6 lb/Trillion Btu (TBtu) for these generators by July 1, 2008, and it prohibits emissions trading. Recent Massachusetts regulations (310 CMR 7.29) required coal-fired fuel plants to make an 85% reduction in mercury emissions by January 1, 2008, or meet an emission limit of 0.0075 lb/GWh.
 Additionally, these plants must reduce Hg emissions 95% or meet an average emission rate of 0.0025 lb/GWh by 2012. Massachusetts also has regulations (310 CMR 7.02[3][o]) that set CAMR-related caps on the coal plants’ mercury emissions.
 New Hampshire passed legislation (HB1673) requiring the state’s coal plants to reduce mercury emissions by 80% by 2013 and prohibiting allowance trading.
 

8.1.4 Carbon Dioxide

Given the potential for carbon dioxide to contribute to or cause global climate change, in April 2007, the U.S. Supreme Court ordered EPA to evaluate CO2 as a potential pollutant to regulate.
 EPA has not yet made any regulatory decision on CO2, and the northeastern states recently sued EPA for not acting on this requirement. In May 2008, EPA estimated that it would not issue any ruling for at least a year.
 However, on July 11, 2008, EPA released an Advanced Notice of Proposed Rulemaking (ANPR) inviting public comment on the benefits and ramifications of regulating GHGs under the Clean Air Act.
 Comments are due in late November 2008. Also, as a step toward creating a federal program on CO2, the U.S. Congress currently is considering a number of bills with cap-and-trade features for major CO2 reductions.

Some states already have undertaken initiatives to reduce greenhouse gases (GHGs). The Regional Greenhouse Gas Initiative (RGGI), a voluntary agreement started in 2003 among northeastern states, is a regional voluntary program that affects larger fossil generating plants. The western states also have initiated a greenhouse gas reduction plan broader in scope than RGGI, but it is not scheduled to go into effect until 2012.
Finally, Connecticut and Massachusetts recently have passed legislation setting short-term and long-term multi-sector goals for reducing GHGs.
 On June 2, 2008, Connecticut passed An Act Concerning Connecticut Global Warming Solutions. This act requires the state to reduce GHG emissions at least 10% below 1990 levels by 2020 and at least 80% below 2001 levels by 2050. The act requires the governor’s Steering Committee on Climate Change to issue an assessment in 2009 of the impacts of climate change on the state and then issue recommendations in 2010 on ways to reduce these impacts. On August 7, 2008, Massachusetts passed An Act Establishing the Global Warming Solutions Act. This act sets a greenhouse gas emissions limit of 80% below 1990 levels by 2050 and requires the MA Department of Environmental Protection (by January 1, 2011) to set statewide greenhouse gas emission limits for 2020, 2030, and 2040 and to facilitate plans on how to achieve these limits. Regulations have yet to be promulgated for these laws, and the potential impacts of these laws on bulk electric power system reliability are uncertain.
8.1.4.1 Regional Greenhouse Gas Initiative

Starting in January 2009, the RGGI cap on CO2 emissions from fossil fuel generating plants greater than 25 MW will take effect in 10 states in the Northeast, including all the New England states. The annual 10‑state cap will be 188 million (short) tons. Each state is allocated a share of the cap on the basis of historical emissions, as shown in Table 8‑1. RGGI specifies that the cap will stay at this level through 2014 and then decrease gradually 10% by 2018 to 169.2 million tons. At that time, the allocation for the New England states would be reduced to 50.2 million tons.
Table 8‑1
RGGI State Annual Allowance Allocations for 2009 to 2014
	State
	CO2 Allocation
Million (Short) Tons

	Connecticut
	10.70

	Maine
	5.95

	Massachusetts
	26.66

	New Hampshire
	8.62

	Rhode Island
	2.66

	Vermont
	1.23

	New York
	64.31

	New Jersey
	22.89

	Delaware
	7.56

	Maryland
	37.50

	Total RGGI
	188.08

	Total New England
	55.82


The states are in various stages of drafting and approving regulations to implement RGGI. Each of the New England states is planning to auction close to 100% of its share of the RGGI allowances. In most cases, the funds raised from the auction of RGGI allowances will augment the existing funding by electricity ratepayers of the states’ energy-efficiency programs. Additional energy-efficiency measures, if effective, can slow growth in energy consumption and thus growth in CO2 emissions.

The RGGI organization has developed a regional auction design to use for all the participating states.
 The auction will be a single-round, uniform-price, sealed-bid format with a reserve price of $1.86/ton. The first two auctions are scheduled for September 25 and sometime in December, 2008. Thereafter, quarterly auctions will be held. No one bidder can buy more than 25% of the allowances being auctioned.

Over 90 New England generators affected by RGGI will be required to demonstrate compliance with RGGI by having sufficient allowances in their allowance account to cover their CO2 emissions over a three-year compliance period. The first deadline for this three-year “true-up” is March 1, 2012, for the first compliance period ending December 31, 2011. The generators will need to purchase these allowances in the RGGI auctions, use early-reduction allowances (i.e., reductions made in 2006 through 2008 below the RGGI historical emissions baseline), or use a combination of both measures. Generators also may use offsets created by reductions in GHG emissions in five sectors outside electricity generation. The allowable offsets include capturing and combusting methane from landfill gas and agricultural wastes; reducing sulfur hexafluoride (SF6) leaks from electricity transmission and distribution equipment and recycling the SF6; improving propane, oil, and gas end-use efficiency; and taking up CO2 through afforestation. The use of offsets will be allowed for meeting up to 3.3% of a generator’s compliance obligation (i.e., total CO2 emissions during the compliance period.) This offset limit could increase to 5% and 10% if the average cost of allowances increased above the CO2-allowance trigger prices of $7/ton and $10/ton (plus adjustment for inflation for both prices), respectively.

The economic impact of RGGI on affected fossil fuel generators will be the added cost of the CO2 emissions allowances to the energy production (bid) cost of these generators. Because of higher CO2 emission rates for coal-fired power plants, the added costs for these plants will be greater than the added costs for oil- and natural-gas-fired power plants. 
Adding RGGI’s new air emission requirement to fossil fuel plants could have an impact on the reliability of the bulk electric power system in New England and the 10-state RGGI region as a whole. For example, a lack of liquidity in the allowance market, the retirement of allowances, higher energy demand, or poor operation of carbon-free resources potentially could lead to a shortage of allowances or offsets in the marketplace. Without enough of the allowances or offsets that RGGI requires, the number of hours that plants could operate could be restricted. While post-consumption SO2 and NOX control measures (i.e., scrubbers for SO2 and selective catalytic reduction [SCR] for NOX) serve to limit allowance prices, no post-combustion control options currently exist for CO2, which could result in setting and capping CO2 allowance prices.
Another potential issue with RGGI is the intent of the RGGI organization to deal with “leakage.”
 A RGGI report documented the need to track energy imports into the RGGI region by modifying the current generation information systems of the ISO/RTOs in the RGGI region. The NEPOOL Generation Information System (GIS) has made these modifications and has been tracking imports and exports since January 1, 2008. While the RGGI organization has not furthered its efforts to deal with leakage, it plans to evaluate this issue during the first three-year RGGI program review in 2012 after accumulating additional data.
A 2006 ISO New England analysis of RGGI showed that for the New England states to meet their allocation of the RGGI cap, zero-, or low-CO2-emitting resources would need to be added after 2011 to 2012.
 Similarly, the results of the ISO’s 2007 Scenario Analysis, which focused on one year only, also suggest that the region would need to add substantial low- or zero-CO2-emitting resources to fall within the RGGI allocation by the end of the next decade.

Section 10 of this report shows the results of SO2, NOX, and CO2 emissions simulations of the generation system for 2010 to 2018, the last year of the RGGI cap reduction. These results, discussed in more detail in that section, show the difficulty of meeting the RGGI cap in the later years under the assumptions of the forecast for growth in electric energy use and the addition of new fossil fuel plants in the region. Generators will have compliance flexibility in meeting the RGGI cap through several measures, including buying more allowances in the RGGI auctions, using early reduction and banked allowances, and acquiring offsets from within the RGGI states and outside the RGGI region. Greater use of offsets would be allowed if allowance prices rose above the price triggers of $7/ton and $10/ton. In addition, RGGI can expand the categories of offsets that are allowed.
8.1.4.2 Proposed Federal Climate Change Legislation

The U.S. Congress has proposed legislation that includes cap-and-trade programs to reduce greenhouse gases and, in some cases, specifically CO2. The bills have various dates for implementation, percentage reduction targets, and other features. Members of the New England congressional delegation, Senator Joseph Lieberman (CT) and Representative Edward Markey (MA), have introduced proposals to reduce GHG emissions from power plants and other sources by the 2050 timeframe.
  

8.2 Power Plant Cooling Water Issues

The principal water quality issue at power plants in the United States is reducing the entrainment and impingement impacts of cooling water intake structures and thermal discharge of heated water into water bodies to comply with the Clean Water Act (CWA). CWA Section 316(a) outlines the requirements for discharges into water bodies. Section 316(b) requires EPA to ensure that the location, design, construction, and capacity of cooling water intake structures reflect the best technology available to minimize adverse environmental impact.
 National Pollution Discharge Elimination System (NPDES) permits are the compliance vehicle for meeting these requirements, which expire five years after issuance. If EPA takes no action for renewing a permit, the permit is stayed, which allows the facility to continue operating under the terms of the expired permit until it is renewed.
EPA implemented the Section 316b rule in three phases. Phase I, promulgated in December 2001, established standards for cooling water intake structures at new facilities (e.g., power plants and manufacturers) that withdraw more than two million gallons per day (MGD) from U.S. waters and use more than 25% of the water for cooling. New facilities with smaller intake capabilities still are regulated individually by site.
Phase II affects large existing facilities designed to withdraw at least 50 MGD and use more than 25% of that water for cooling purposes. The final rule, promulgated in February 2004, established performance standards stating that the number of aquatic organisms that impinge on the intake screens must be reduced by 80 to 95% compared with uncontrolled levels, and the number of organisms drawn into the cooling system must be reduced by 60 to 90%. The rule, which affects over 500 power plants in the United States, allows a number of compliance alternatives using fish-protection technologies and restorative measures. Although a July 2007 federal court ruling suspended Phase II performance standard requirements, EPA has since clarified that permitting authorities still must develop best professional judgment controls for the cooling water intake structures of existing facilities and that these controls must reflect the best technology for minimizing adverse environmental impacts.
 Facilities must renew their cooling water permits before they expire, for which EPA is providing case-by-case guidance. 
Phase III of the rule, in effect since 2006, affects existing facilities other than power plants, such as manufacturers and new offshore and coastal oil and gas extraction facilities.
NPDES permit renewals may require existing plants to add cooling towers to comply with water intake and discharge regulations. This could significantly extend the time a plant is off line for maintenance and increase the costs for those plants. Compliance with any future revised NPDES permits or 316(b) rules by affected plants in New England could have an impact on system reliability that is unknown at this time. These potential impacts must be evaluated further.
8.3 Renewable Portfolio Standards, Energy-Efficiency Goals,
and Related Requirements
Renewable Portfolio Standards are intended to stimulate the development of new renewable resources to achieve a more diverse and “clean” generation portfolio. Five of the six New England states (all except Vermont) have RPSs. Several states have other related requirements for stimulating the increased use of renewable resources and energy efficiency. Vermont and Massachusetts have newly established requirements for renewable resources outside the typical RPS structure. Vermont passed legislation with a new goal for renewable energy growth, and Massachusetts recently passed legislation setting new goals for energy efficiency and demand resources. Connecticut has RPS growth requirements addressing combined heat and power and energy-efficiency programs, and Maine’s RPS includes new and existing class of renewable resources. 
The ISO has projected the overall regional requirements for renewable resources over the next 10 years based on each state’s individual RPS requirements. It also has analyzed other state policies requiring growth in renewable resources and in energy efficiency and CHP resources.
This section discusses these requirements and the ISO’s outlook for renewable resources’ satisfying the states’ compliance with RPSs and other related requirements on the planning horizon. It also reviews each state’s most recent data on past compliance with these requirements. This analysis and regional outlook do not represent a plan to meet state renewable requirements. Rather, they assess whether current projects in the ISO’s Generation Interconnection Queue would be sufficient to meet the RPS requirements taking into account contributions from other RPS compliance sources.
8.3.1 Requirements for the New England States’ Renewable Portfolio Standards
Renewable Portfolio Standards in the New England states generally require that a percentage of the electric energy produced or purchased by nonmunicipal utilities and competitive suppliers be from designated types of renewable resources. This percentage typically increases annually up to a specified level. The states specify the types of renewable resources that are suitable for meeting RPSs. These usually include small hydro, solar, wind, biomass, landfill gas, tidal, wave, and ocean thermal resources. Some specific resource types are particular to each state’s RPS as well. Widespread integration of some of these new technologies, such as wind power, into New England’s bulk power system may present technical challenges, especially if their level of penetration grows to a significant percentage. These challenges are discussed in Section 9.
Table 8‑2 and Table 8‑3 summarize the RPS requirements of the five New England states, including requirements for energy efficiency. The tables incorporate requirements of Massachusetts’s new act, An Act Relative to Green Communities.
 Table 8‑2 maps the specific renewable technologies permitted by the states’ RPSs and shows those common among the states and those unique to a particular state’s RPS. Table 8‑3 lists the annual percentage of electric energy consumption that these resources collectively must supply in a given year by RPS class through 2020.

Table 8‑2
Summary of Technologies Designated in Renewable Portfolio Standards in New England

	Technology
	CT Classes
	MA Classes
	ME Classes
	RI 
	NH Classes

	
	I
	II
	III
	I and II(a)
	I
	II
	
	I
	II
	III
	IV

	Solar thermal
	(
	
	
	(
	(
	
	(
	(
	(
	
	

	Photovoltaic
	(
	
	
	(
	(
	
	(
	(
	(
	
	

	Ocean thermal
	(
	
	
	(
	
	
	(
	(
	
	
	

	Wave
	(
	
	
	(
	
	
	(
	(
	
	
	

	Tidal
	(
	
	
	(
	(
	
	(
	(
	
	
	

	Marine or hydro-kinetic
	
	
	
	(
	
	
	
	
	
	
	

	Hydro
	<5 MW
	<5 MW
	
	 (I and II)(b)
	((c, d)
	(
	<30 MW
	(
	
	
	<5 MW

	Wind
	(
	
	
	(
	(
	
	(
	(
	
	
	

	Biomass, biofuels
	Sustainable, low NOX emission
	(
	
	Low-emission, advanced technology
	(
	((e)
	(
	(
	
	<25 MW
	

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

	Anaerobic digester
	
	
	
	(
	
	
	(
	(
	
	(
	

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

	Geothermal
	
	
	
	Class I only
	(
	
	(
	(
	
	
	

	Municipal solid waste
	
	(
	
	Class II only
	
	(w/
recycling
	
	
	
	
	

	Cogeneration,
combined heat and power
	
	
	>50% efficiency
	(I and II)(h)
	
	((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 but distinguishes the resources by vintage of construction. Resources that began operating after December 31, 1997, are Class 1 renewables, and those that were in operation before that date are Class II renewables. 
(b)
The maximum size for Class I is 25 MW; the maximum size for Class II is 5 MW.

(c)
These can be pumped hydro units.

(d)
These resources must meet all federal and state fish-passage requirements.

(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.
(h) These can be behind-the-meter units that are a maximum of 2 MW.
Table 8‑3
Required RPS Percentages of Annual Electric Energy Use that Renewable Resources Must Provide for Load-Serving Entities
	Year
	CT Classes(a)
	MA Class(b)
	ME Classes(c)
	RI Classes(d)
	NH RPS Classes(e)

	
	I
	II
	III
	I
	I
	II
	Existing
	New
	I
	II
	III
	IV

	2008
	5.0
	3% in
all
years
	2.0
	3.5
	1.0
	30% in
all
years
	2.0
	1.5
	0.0
	0.0
	3.5
	0.5

	2009
	6.0
	
	3.0
	4.0
	2.0
	
	2.0
	2.0
	0.5
	0.0
	4.5
	1.0

	2010
	7.0
	
	4.0
	5.0
	3.0
	
	2.0
	2.5
	1.0
	0.04
	5.5
	1.0

	2011
	8.0
	
	4.0
	6.0
	4.0
	
	2.0
	3.5
	2.0
	0.08
	6.5
	1.0

	2012
	9.0
	
	4.0
	7.0
	5.0
	
	2.0
	4.5
	3.0
	0.15
	6.5
	1.0

	2013
	10.0
	
	4.0
	8.0
	6.0
	
	2.0
	5.5
	4.0
	0.2
	6.5
	1.0

	2014
	11.0
	
	4.0
	9.0
	7.0
	
	2.0
	6.5
	5.0
	0.3
	6.5
	1.0

	2015
	12.5
	
	4.0
	10.0
	8.0
	
	2.0
	8.0
	6.0
	0.3
	6.5
	1.0

	2016
	14.0
	
	4.0
	11.0
	9.0
	
	2.0
	9.5
	7.0
	0.3
	6.5
	1.0

	2017
	15.5
	
	4.0
	12.0
	10.0
	
	2.0
	11.0
	8.0
	0.3
	6.5
	1.0

	2018
	17.0
	
	4.0
	13.0
	10.0
	
	2.0
	12.5
	9.0
	0.3
	6.5
	1.0

	2019
	19.5
	
	4.0
	14.0
	10.0
	
	2.0
	14.0
	10.0
	0.3
	6.5
	1.0

	2020
	20.0
	
	4.0
	15.0
	10.0
	
	2.0
	14.0
	11.0
	0.3
	6.5
	1.0

	Use Generator Information System renewable energy certificates?
	Yes
	Yes
	Yes
	Yes
	Yes

	Purchase of Renewable Energy Certificates (RECs) from outside ISO New England allowed?(f)
	Yes, from adjacent areas, with confirmation of delivery of energy from the renewable energy source
	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 landfill gas 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)
The MA Department of Energy Resources (MA DOER) has yet to determine the specific percentage requirements for Class II resources, which would add to the MA’s RPS Class I requirements shown on the table. Also, the provision for DOER to review the annual 1% growth in RPS requirements has been rescinded in the 2008 energy bill (S. 2768; http://www.env-ne.org/public/resources/pdf/S2540-08.pdf).
(c)
The 30% requirement refers to electric energy delivered to LSEs.

(d)
Existing resources can make up no more than 2.0% of the total.

(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.
(f)
A Renewable Energy Certificate represents the environmental attributes of 1 MWh of electricity from a certified renewable generation source for a specific state’s RPS. Providers of renewable energy are credited with RECs, which usually are sold or traded separately from the electric energy commodity.
As shown in Table 8‑2, Connecticut and New Hampshire have three and four classes, respectively, of renewable resources, and Massachusetts, Maine, and Rhode Island have two classes each. The Maine PUC established regulations in 2007 that created a Class I and Class II for renewable sources of energy.
 Class II became the previous 30% renewable requirement for existing resources.
 Class I is a new requirement that relates to earlier legislation for growth in new capacity resources, but it recasts this requirement as renewable energy (kWh) growth reaching 10% by 2017. 
The main drivers for the growth of new renewable resources in New England are Massachusetts’s and Rhode Island’s RPSs, Connecticut’s Class I, New Hampshire’s Classes I and II, and Maine’s Class I requirement. Connecticut’s Class II, Maine’s Class II, and New Hampshire’s Classes III and IV can be considered as categories for retaining the use of existing renewable resources, although some increase in these requirements will result from the projected increase in electricity use for these states.
Connecticut’s Class III requires some combination of increased energy efficiency and use of combined heat and power, which uses fuel more efficiently. The percentage requirements for this class are shown in Table 8-2. The ISO estimated that this Connecticut class would require energy-efficiency resources to provide an additional 1,423 GWh annually by 2020.
In addition to dividing the RPS resources by vintage of construction, the Massachusetts Green Communities Act includes an Alternative Portfolio Standard (APS) that requires retail electricity suppliers to use alternative technologies, such as CHP and flywheel storage, to meet a minimum percentage of the electricity load.
 The Massachusetts DOER will determine the percentage requirement or the APS similar to determining the Class II requirements, and the total growth, as shown in Table 8‑3, does not include contributions from alternative technologies.
8.3.2 Related Renewable Resource and Energy-Efficiency Developments
Another requirement of the Massachusetts Green Communities Act, is for the Secretary of Energy and Environmental Affairs to prepare a 5-year plan for meeting the following renewable and energy-efficiency goals: 
· Meet at least 25% of the state’s electricity load by 2020 with demand-side resources that include energy efficiency, load management, demand response, and behind-the-meter generation
· Meet at least 20% of the state’s electricity load by 2020 through new, renewable, and alternative energy generation. This goal for renewables is greater than the RPS requirement of 15% by the same date. However, the 20% goal lacks a timetable and specificity as to how it will be met. Section 8.3.3 discusses the ways in which the ISO has accounted for these goals.
· Reduce the fossil fuels used in buildings by 10% from 2007 levels by 2020 through increased efficiency
· Plan to reduce total electric and nonelectric energy consumption in the state by at least 10% by 2017 through the development and implementation of a green communities program that encourages the use of renewable energy, demand reduction, conservation, and energy efficiency
Vermont does not have an RPS, but in March 2008, it passed legislation that creates a goal to have renewable energy resources, principally from farms and forests, provide 20% of its total electric energy load by 2017 and 25% by 2025.
 In 2006, Vermont established a requirement to meet all its growth in electricity use from 2005 to 2012 with new renewable resource projects.
 To meet this requirement, Vermont set up a Sustainably Priced Energy Enterprise Development (SPEED) program, which aims to advance the establishment of long-term renewable purchase contracts between utilities and renewable project developers. 
8.3.3 Compliance with Renewable Portfolio Standards and Related Legislation
Massachusetts, Maine, and Connecticut LSEs already have complied with the RPSs for several years. In 2006, Massachusetts’s RPS required LSEs to provide 2.5% of their electricity using renewable resources. The LSEs in Massachusetts met about 74% of this requirement from RPS-qualified generation. For the remaining 26%, the LSEs made alternative compliance payments at $55.13/MWh, paying a total of $17.8 million. New England projects, mostly landfill gas and biomass projects, supplied 80% of the electricity generated by RPS-qualified sources.
 The rest of the RPS-qualified generation projects were from New York and Québec.

Since 2000, Maine easily has met its 30% requirement with its hydro and biomass resources. In 2006, Maine’s renewable resources (hydro plus other renewables) provided 47% of that state’s electric energy. Hydro provided about 30%, and other renewables provided 17%. These statistics do not necessarily match the RPS-qualified renewable energy the LSEs used to achieve compliance with the 30% RPS requirements.

In Connecticut, for 2006, Class I resources were required to supply 2.0% of the total electric energy provided, and Class II resources were required to supply 3.0%. Fifteen companies were required to comply, and three did so with ACPs totaling about $3.5 million. No data were available in the Connecticut report on the type of renewable projects in use or their location.

In 2007, Rhode Island completed its first year with an RPS requirement, and compliance results were not yet available.

8.3.4 ISO’s Projected Outlook for Meeting Requirements for New Renewables

This section presents a New England-wide projection of the states’ RPS requirements for renewable resources and energy efficiency goals. It analyzes the requirements for new renewable resources beyond 2007 and compares this with the resources under development in the ISO Generator Interconnection Queue. It then presents the likelihood of meeting these requirements with new renewable resources within New England, accounting for other renewable resources that are not in the queue and with an assumed uncertainty that not all the queue projects would be completed.
8.3.4.1 Projection of the Demand for Renewables

To provide a New England-wide outlook for meeting the requirements for RPSs and other related state policies, the ISO performed two analyses: one projected all the RPSs and related state policy requirements as previously presented, and the second focused on the RPS classes that are creating the significant growth requirements for renewable resources in New England. The RPS projections were based on the ISO’s 10-year 2008 forecast for the electric energy supplied by competitive retail suppliers and excluded municipal utilities in each state because these entities typically are exempt from meeting the RPSs. To obtain the RPS requirements for 2020, the forecast was extrapolated to 2020, assuming that growth rates would be similar to the ISO’s forecast for 2017. For Massachusetts, the new energy-efficiency goal of “25% by 2020” was assumed to be met first (i.e., demand would be reduced about 14,000 GWh by 2020), and the RPS requirement was applied to the reduced level of demand. For the analyses, the various state RPS classes and other policy requirements have been grouped into four categories:
1. Existing—RPS requirements to be met by existing renewable resources. This includes Maine’s Class II, Connecticut’s Class II, Rhode Island’s “existing” category, and New Hampshire’s Classes III and IV. All these include some growth in the use of renewable resources resulting from the ISO’s estimated growth in total demand for electric energy for each state over the next 10 years. New Hampshire’s Classes III and IV also include some increase in the percentage requirements for several years, as shown in Table 8-3. 
2. New—RPS requirements using new renewable resources. This category includes requirements for increases in new renewable resources and includes Maine’s Class I, Connecticut’s Class I, the total requirements for Massachusetts , Rhode Island’s new growth requirements, and New Hampshire’s Classes I and II. Because the Massachusetts breakdown between its Class I and II resources has not been specified, this projection assumes that the total percentage shown in Table 8‑3 is all for Class I, new renewables. Additionally, the Massachusetts renewable goal would require a greater percentage of renewable energy by 2020. But because the Green Communities Act does not specify how the state will achieve this goal each year to 2020, this analysis used the 15% RPS requirement for 2020.
3. Other—Other state requirements for new renewable resources. This includes Vermont’s new non-RPS goal of having renewable resources meet 25% of the state’s electric energy demand by 2025. 
4. Energy efficiency—New energy-efficiency requirements. This includes Connecticut’s Class III requirements, which also can be met by CHP, and Massachusetts’s goal of meeting 25% of energy demand with new energy-efficiency measures by 2020.
For each of these four categories, Table 8‑4 shows the 2007, 2008, 2012, 2016, and 2020 RPS requirements for generating electricity based on the ISO’s 2008 10-year forecasts for annual electric energy use by state (net of noncompetitive suppliers’ energy) and the corresponding RPS percentage requirements shown in Table 8‑3.
 For each year, the table shows the total amount of electric energy that each of these four categories of renewables must generate in each state. It also shows the totals of these requirements as a percentage of the projected total electric energy use in New England. 
Table 8‑4
Projected New England Requirements for Electricity Generation
from Existing, New, and Other Renewable Resources and Energy Efficiency,
based on the ISO’s 2008 Forecast of Annual Electric Energy Use (GWh and %) 

	Line #
	Use/Requirement Category
	2007
	2008
	2012
	2016
	2020

	1
	2008 ISO electric energy use forecast 
	132,615
	135,000
	140,425
	144,395
	147,947

	2
	Existing—RPS requirements for existing resources(a) 
	4,681
	5,219
	5,904
	6,112
	6,301

	3
	New—RPS requirements for new resources(b)
	2,764
	3,726
	8,002
	13,065
	17,796

	4
	Other—other requirements for new renewables(c) 
	0
	16
	402
	823
	1,263

	5
	Energy efficiency—requirements for new energy efficiency and CHP(d)
	322
	647
	5,748
	10,375
	15,717

	6
	Total RPS and other requirements 
	7,768
	9,608
	20,055
	30,375
	41,077

	7
	Total RPS and other requirements as a percentage of New England’s projected electric energy use(e)
	5.9%
	7.1%
	14.3%
	21.0%
	27.8%


(a)
This category includes ME Class II, RI Existing, and NH Classes III and IV. These requirements grow through time as a result of the growth in electricity demand. NH’s classes also include some growth in the use of renewable resources to meet the required percentage of electric energy use.
(b)
This category includes CT Class I, ME Class I, MA, RI’s “new” category, and NH Classes I and II.
(c)
This category includes VT’s goal of having renewable resources meet 25% of the demand for electric energy by 2025.
(d)
This includes CT Class III (energy efficiency and CHP) and accounts for MA’s goal of 25% energy efficiency by 2020 from its Green Communities Act.
(e) The numbers may not add to the totals shown due to rounding.

Table 8‑4 shows that to meet the RPS for 2016, these four categories of renewables (i.e., existing, new, other, and energy-efficiency resources from competitive suppliers) must supply about 21% of the total amount of electricity needed in New England and about 27.8% to meet the RPS for 2020.
 Table 8‑5 shows the percentages of these totals for each of these categories of resources.
Table 8‑5
RPS Requirements by Category (%)
	Category
	2016
	2020

	New
	9.0
	12.0

	Existing
	4.2
	4.3

	Other
	0.6
	0.9

	Energy efficiency/CHP
	7.2
	10.6

	Total
	21.0
	27.8


New renewable resources are the focus of the ISO’s assessment because these resources represent the growth required in renewable resources. 
Table 8‑6 shows the RPS requirements for incremental new renewable resources (as shown in Table 8‑4, line 3). It shows the breakdown by state of the RPS requirements for new renewable resources (lines 1 to 5) and the 2007 total New England requirement (line 6). Subtracting the 2007 requirement (line 7) from the total (line 6) shows that new incremental RPS resources would be required to supply 962 GWh, 5,237 GWh, 10,333 GWh, and 15,032 GWh of electricity annually for 2008, 2012, 2016, and 2020, respectively (line 8).
Table 8‑6
New England’s Projected RPS Requirements for “New” Renewable Resources Beyond 2007 (GWh)(a)
	Line #
	State
	2007
	2008
	2012
	2016
	2020

	1
	Connecticut (Class I)
	1,128
	1,617
	3031
	4,858
	7,116

	2
	Massachusetts
	1552
	1,861
	3,543
	5,190
	6,432

	3
	Rhode Island
	84
	128
	397
	858
	1,296

	4
	Maine Class I
	0
	120
	625
	1,159
	1,322

	5
	New Hampshire (Classes I and II)(b)
	0
	0
	407
	999
	1,629

	6
	Total “new” RPS requirements (from Table 8‑4, line 3)(c)
	2,764
	3,726
	8,002
	13,065
	17,796

	7
	2007 “new” RPS requirements
	2,764
	2,764
	2,764
	2,764
	2,764

	8
	Incremental requirements beyond 2007 for “new” RPS resources(d)
	0
	962
	5,237
	10,300
	15,032


(a)
Based on the ISO’s 2008 electric energy use forecast. Modest growth requirements in the “existing” and “other” RPS categories are not included here.
(b)
New Hampshire’s Classes I and II will go into effect in 2008 and 2010, respectively. However, NH’s Class 1 requirement starts at 0.5% in 2009. 
(c)
The numbers may not add to the totals shown due to rounding.
(d)
This assumes that the 2007 requirements for “new” renewable resources were met by existing renewable projects in New England.

8.3.4.2 Outlook for Meeting New RPS Demand with Renewable Projects in the ISO Queue

To project the regional outlook for meeting the new RPS requirements by 2020, Table 8‑7 develops an estimate of total electric energy production from a total of 43 renewable energy projects in the ISO Generator Interconnection Queue (as of March 15, 2008) that could be eligible to meet an aggregate of the states’ new RPS requirements (line 8 of Table 8‑6). The table shows estimates of the electricity that the proposed renewable projects in the ISO’s Generator Interconnection Queue might provide annually. These estimates are based on an assumed capacity factor for each type of renewable resource project. The estimates also assume that all the projects would be built as proposed and would be certified as RPS projects by the New England states so they can count toward an LSE’s compliance with the RPS standards.

Table 8‑7
New England Renewable Energy Projects in the ISO Queue as of March 15, 2008 
	Type (#) of Projects
	Size (MW)
	Assumed Capacity Factor(a) (%)
	Estimated Annual  Electricity Production
(GWh)

	Hydro (3)
	26
	25
	57

	Landfill gas (4)
	36
	90
	292

	Biomass (12)
	499
	90
	3,934

	Wind onshore (23)
	1,383
	32
	3,877

	Wind offshore (1)
	462
	37
	1,497

	Fuel Cells (3)
	59
	95
	491

	Total (43)
	2,465
	47(b)
	10,148


(a) Capacity factors are based on the ISO’s 2007 Scenario Analysis. The wind capacity factors were adjusted to account for a generic assumption that wind turbines have a 90% availability.
(b) Energy weighted capacity factor.
A comparison of the projects in Table 8‑7 with the growth required by the new RPS category beyond 2007 (as shown in Table 8‑6, line 8) indicates whether the renewable energy supply proposed in the queue would meet the RPS growth requirements by 2020. This comparison assumes that the existing state-certified renewable projects will continue to meet current requirements and that most of the future growth in renewable resources most likely will come from new grid-connected renewable projects as proposed in the ISO queue.

The completion and operation of all the renewable resource projects in the queue, as shown in Table 8‑7, would more than satisfy the increased RPS requirements for 2012 and would almost satisfy the increased RPS requirements for 2016 (10,148 GWh of new projects proposed compared with a projected requirement of 10,300 GWh). Similarly, comparing the requirements for new renewable resources in 2020 with the same queue resources, the total estimated electricity to be generated by these projects meets about two-thirds of the required growth—10,148 GWh compared with 15,032 GWh—to meet that year’s new RPS requirements for the five states shown. This potential RPS compliance gap could be met with about 620 MW of new renewable baseload capacity operating at a 90% capacity factor (e.g., biomass plants). Alternatively, if onshore wind projects were to meet this gap, assuming they have a 32% capacity factor, a total of about 1,740 MW of new onshore wind projects would be needed in addition to those projects in the queue as of March 15, 2008 (i.e., 1,383 MW from Table 8‑7). On the basis of the renewable projects in the queue, the region appears to be able to achieve RPS goals for most of the 10-year planning period, assuming that all projects are completed. New renewable projects would need to be completed after the 2016 timeframe to meet the state-mandated RPS requirements by 2020.
Figure 8‑3 shows the largest wind project within the ISO’s balancing authority area, a 6 MW 11-turbine project in Searsburg, Vermont, that has been operating for 12 years. Many larger projects are being developed as shown in Table 8‑6. Currently, the largest wind project in New England is the Mars Hill Wind Farm in Aroostock County, Maine, which is part of the system operated by the Northern Maine Independent System Administrator and is not connected to the ISO’s system. It has 28 wind turbines that have a total nameplate capacity of 42 MW.
 This project operated in its first year, 2007, with a 36% capacity factor. 
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Figure 8‑3: A 6 MW wind project at Searsburg, Vermont.

Source: U.S. Department of Energy, Energy Efficiency and Renewable Energy (2008). 
Fuel cells are gradually becoming established as part of the combined heat and power market. Currently, New England has close to 10 MW of fuel cells operating, mostly for combined heat and power applications; as shown in Table 8‑7, 59 MW of fuel cell projects are in the ISO queue.
 Figure 8‑4 shows a typical fuel cell installation in a CHP application.
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Figure 8‑4: A 250 kW fuel cell installation at Yale University’s Peabody Museum.

Source: Yale University, Environmental Science Center and Peabody Museum; State Fuel Cell and Hydrogen Database (New Haven, CT: Fuel Cells 2008).
In the past, a significant portion of projects from the queue have been withdrawn before the projects were built. Project attrition has been due to project cost escalation, financing, siting or permitting problems, or a combination of these factors. If this past attrition pattern of close to 60% of the megawatts continues, the estimate of almost meeting the RPS in 2016 most likely is overstated.
 To meet the projected growth in the RPSs of the New England states by 2016, the region most likely would need more renewable projects than those currently in the ISO’s Generator Interconnection Queue to cover project attrition between now and 2016.
8.3.4.3 Other Projects that Can Contribute to New England’s Renewable Resource Supply
The ISO recognizes that renewable resources other than renewable resource projects in the ISO queue could be available to meet the RPSs in New England.
 Additional renewable projects include smaller renewable resources that are not in the queue and imported energy from renewable projects in adjacent balancing authority areas. Together, these two additional sources have amounted to around 20% of the supply needed to meet state RPS requirements.
Table 8‑8 shows the need for additional renewable resources discussed in Table 8‑6 and Table 8‑7. Table 8‑8 accounts for renewable projects that are not in the queue, renewable imports, and project attrition, which decreases the renewable supply. The table shows that the net effect of the additional supply assumed from projects not in the queue (e.g., small renewables and projects in early development stages) and imports (i.e., 20%) would decrease the need for a new supply of renewables by more than one-half. However, this additional supply would be offset by the likely attrition of some projects in the queue. The analysis assumed that the development of renewable resources has a 30% megawatt attrition rate, which is lower than the historical rate of 60% for all projects. The need for close to 5,000 GWh could be met by additional renewable projects being proposed that are not yet in the queue, or by Renewable Energy Certificates from projects in adjacent balancing authority areas that are certified to meet a given state’s RPS. Small renewable projects behind the meter or alternative compliance payments by LSEs also could help meet compliance.
Table 8‑8
Outlook for New England’s Renewable Energy Supply by 2020
Considering Small Projects, Imports, and Uncertainty in Queue Projects
	RPS Demand and Supply Categories and Gap
	GWh

	Incremental need for new renewable energy (Table 8‑6, line 8)
	15,032

	Supply from the queue (100% of renewables built) (Table 8‑7)
	10,148

	Non-queue renewable energy (assume 20% of 15,032 MW)
	3,006

	Total renewable energy still needed
	1,878

	Total renewable energy needed if only 70% of queue renewables are built
	4,922


To meet their RPS requirements, Massachusetts and Connecticut have been certifying existing renewable generators to qualify for the “new” RPS category and, in some cases, requiring technology upgrades. These new certified renewable generators likely will continue to provide partial compliance for the LSEs for these requirements. However, these plants may not be sufficient to meet the increasing requirements that stem from the needed growth in existing RPS resources, as shown in Table 8‑4, thereby making the development of new renewable projects in the region critical.
8.4 Summary

Providing electricity at a reasonable cost while meeting environmental goals as mandated by air and water regulations can create competing requirements for reliably meeting New England’s demand for electricity. Any planning to meet these important requirements must be done collaboratively among the region’s stakeholders, including the ISO, NEPOOL participants, and state environmental agencies.

A number of emerging federal, regional, and state air regulations will require New England fossil fuel generators to lower their emissions of SO2, NOX, CO2, and mercury over the next 10 years. The principal regulations are RGGI, which will affect CO2 emissions, and those regulations that address ozone attainment and regional haze, which affects NOX, SO2, and PM emissions. In addition, existing plants most likely will face tighter requirements for intake from and thermal discharges into waterways for cooling purposes when their NPDES permits are up for renewal. These requirements can affect larger fossil fuel and nuclear generators in New England that could in turn potentially affect electric power system reliability. New England’s system emissions could be reduced by improving generating unit efficiencies, adding emission control equipment at existing facilities, building more efficient new generation that would replace older higher-emitting units, adding renewable resources within New England, and importing energy from neighboring systems.
The portion of electric energy that renewable resources and energy efficiency will be required to provide will increase to approximately 21% of New England’s total projected electric energy use by 2016, up from about 5.9% in 2007. This increases to 27.8% by 2020. State requirements for new energy-efficiency programs make up about 10.6% of the 27.8%; the remainder is attributable to Renewable Portfolio Standards and related policies.
If all projects in the ISO Generator Interconnection Queue were built, the ISO estimates that these projects would approximately meet the total 2016 need for new renewable resources but only about two-thirds of the requirements for 2020. Given the expected attrition of some of these resources, the RPSs could be met by new projects that will need to be included in the queue, small renewable projects behind the meter, or the purchase of RECs from projects in neighboring regions. Alternatively, LSEs will be able to make alternative compliance payments to the states’ clean energy funds, which help finance new renewable projects. 
Section 9 
Integration of Renewable and Demand Resources in New England
System operators provide for the minute-to-minute reliable operation of North America’s bulk electric power system by precisely matching the supply of electricity with the demand to be served. The standard method of ensuring the constant availability of electricity for consumers has been to dispatch electricity from traditional generation resources across high-voltage transmission lines at levels that meet reliability requirements (see Section 4). Operators apply long-standing business processes and use sophisticated computer software and hardware that have made this difficult task manageable. These tools are time-tested and have resulted in an impressive record of reliability throughout the North American grid.

In New England, the real-time supply of electricity historically has come from nuclear, large fossil fuel thermal, large-scale hydro, and internal combustion resources. These resources generally have highly predictable operating parameters and are fully integrated into the planning and real-time operational processes of the bulk electric power system. The transmission facilities that have delivered this generation to the load have been built and operated in a coordinated fashion with the generation, all with a strong focus on providing reliable service to consumers. In addition, the load forecasts that the supply and delivery systems must meet have been reliable, both for the planning horizon and for daily operations, which has ensured adequate resource availability to meet consumer needs. This predictability is essential in supporting the region’s ability to meet the total demand during all hours.
All these traditional concepts are changing or, in many instances, already have changed. High penetrations of renewable and variable-output resources (i.e., wind), as well as demand-response resources, already are present in some areas of North America.
 These resources bring with them exceptional benefits but also nontraditional characteristics and operating requirements. System operators and planners now have many challenging opportunities to develop new business processes and the computer software and hardware necessary to incorporate these new technologies. These efforts will require the ISO to rethink the way it assesses supply, transmission, and load-serving methods to be able to continue to incorporate reliably and efficiently all types of resources into the bulk electric power system.
This section addresses the status of wind and demand-response integration in New England. It also discusses some of the technical issues associated with planning for and operating these types of resources.
9.1 Wind Integration in New England

The development of modern wind generation in New England is beginning to show the promise of providing large quantities of renewable energy in the region. Larger-scale commercial wind farms are beginning to be developed, and many smaller-scale community-based projects are operating or under development. The map in Figure 9‑1 shows wind projects in different stages of planning, development, or operation within New England. It also shows the locations of several older projects that have been retired.
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Figure 9‑1: Various wind projects in New England that are being planned, developed, or operated.
Source: The New England Wind Forum, courtesy of the U.S. Department of Energy; available online at http://www.eere.energy.gov/windandhydro/windpoweringamerica/ne_projects.asp.
As of March 15, 2008, the ISO had over 1,800 MW of larger-scale wind projects in its Generator Interconnection Queue, over 460 MW of which represent one offshore project and over 1,380 MW of which represent onshore projects. The ISO anticipates that approximately 80 MW of larger-scale commercial wind farms will be operational by the end of 2008 and dispatched by ISO system operators. At the current levels of in-service facilities and the near-term installation of a few hundred megawatts of future facilities, the ISO does not anticipate major changes to the methods it uses to operate and plan the system. However, in preparation for the large amount of planned and developed wind capacity, the ISO is initiating changes in its planning and operational practices to ensure that any challenges to integration can be overcome reliably and efficiently.
9.1.1 Siting Challenges and Opportunities
The New England Wind Forum (NEWF) states that wind resources are better sited in areas that have the following characteristics:

· Favorable wind regimes

· Ability to gain landowner and community support for development

· Feasible permitting process while maintaining environmental integrity

· Ability to connect to the grid reliably and efficiently

· Favorable electricity market with a sustainable source of revenue

While the ISO does not have influence over many of these areas, it is working with stakeholders at every step of the generator interconnection process to ensure that wind developers reliably and efficiently can connect their resources to the grid in a wholesale market system that can aid in providing a revenue stream for the assets.

Figure 9‑2, developed by Levitan and Associates, Inc. as part of a recently performed study for the ISO, suggests that New England has a large potential for wind development. Although the study did not consider additional environmental concerns, it found the most favorable sites to be along the Maine and southeastern New England coasts, northwest Maine, and portions of New Hampshire and Vermont. The study also shows that while many areas of New England have a favorable wind regime, many of the areas with Class 4 through Class 7 winds are not close to major transmission facilities with surplus capacity.
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Figure 9‑2: Potential for wind development in New England. 
Source: ISO New England Phase II Wind Study, (Levitan and Associates, Inc., March 2008); http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2008/may202008/lai_5-20-08.pdf.
Because most of the potential sources of wind generation are remotely located from New England load centers, the successful integration of these resources will require transmission additions. To assess the value to the region of interconnecting these remote wind and other renewable resources, the ISO, NEPOOL, and the New England Conference of Public Utilities Commissioners (NECPUC) are working collaboratively with other New England stakeholders and in compliance with the ISO’s Open Access Transmission Tariff on the economic studies portion of Attachment K and a review of the criteria regarding the Market Efficiency Transmission Upgrades (METUs) section of Attachment N.
 This effort, supported by the Economic Studies Working Group (ESWG), will review and consider a process whereby transmission projects can be proposed, approved, and built if they sufficiently reduce electricity production costs or provide other benefits to the system. 
The New England wholesale electricity markets also provide a favorable environment for wind developers because of the markets’ price transparency, which reflects the cost of service to the wholesale consumer. The region also is attractive because of its heavy dependence on fossil fuels, which are at historically high price levels that make for a more beneficial revenue stream from the energy markets for renewable resources. Other key drivers are the state-mandated Renewable Portfolio Standards that require load to be served by ever-increasing amounts of renewable energy sources (see Section 8.3).
9.1.2 Operational Challenges and Opportunities
In addition to the siting issues, many operational challenges exist in incorporating high levels of wind generation onto the grid. Fortunately for New England, many other areas of North America and the rest of the world already have identified and have been addressing these challenges and are developing methodologies for reliable and efficient integration of these resources. The ISO intends to learn from the experience of other areas and avoid some of the pitfalls experienced by others. Some significant challenges still exist, however.

One operational challenge is that the variable nature of wind leads to variations in the megawatt output that this resource provides to the grid. Also, the day-to-day performance of wind can be difficult to predict. At times, these variations in output directly oppose the changes in system load. For instance, wind tends to dissipate in the morning hours, just as consumers are increasing their electricity usage. This dissipation, coupled with the natural load increase, must be addressed with a combination of other supply- and demand-side resources to maintain reliability. 
The ISO must be able to determine the increased system ramping requirements of resources and develop processes and procedures to ensure that this change can be accommodated reliably and efficiently.
 At other times, such as the late evening hours, wind energy increases. This is when consumers are curtailing their usage, and load is dropping off the system. The ISO must be sure that it has sufficient generating resources that can be backed down to maintain transfers at scheduled levels with neighboring balancing authority areas and also to maintain frequency at 60 Hz. The actions for handling opposing ramps and load can be summarized as follows:
· Ensure that the changes of all resource outputs and load consumption are understood and quantified (in the same and opposing ramp directions), so that the ISO can ensure that enough dispatchable resources are available to maintain the reliability of the grid.
· Determine, minimize, and compensate for the impacts that wind and demand resources can have on other resources, such as traditional supply-side resources and demand response, because wind energy can oppose the load trends on the system. 
· Adjust and compensate resources through automatic generation control requirements to reflect the variability of intermittent resources.

·  Adjust and compensate reserves to ensure compliance with control performance standards.

· Research and encourage storage technologies to help provide an energy balance in the transition from on- to off-peak load periods.

The geographic diversity of the wind, the level of penetration of the wind assets, the size of the balancing authority area controlling the assets, and the weather will have a direct impact on the extent to which these reserve ramping requirements will need to be increased, decreased, compensated more, or compensated less.
Probably the single biggest operational challenge to the integration of wind is being able to forecast accurately the resources’ megawatt output over the near term of one day and up to and including real time. The ISO will assess who should perform these forecasts, as well as those for the weather and wind. Several approaches exist, as follows:
· The project owner provides the ISO with the facility wind forecast.
· The ISO completes the forecast based on wind and weather data it develops or procures from a vendor.

· The ISO and a vendor collaborate on a forecast based on data that the vendor procures coupled with data the individual wind farm provides to the ISO.

· The ISO and multiple vendors collaborate on a forecast based on data that the vendors procure coupled with data the individual wind farm provides to the ISO.

The ISO also will evaluate monitoring tools, either currently in use or under development elsewhere in the world, for potential use in the New England control room. These tools would be used to help determine sudden or gradual changes in wind output and take corrective action before a reliability or market-efficiency concern occurs on the New England system. The ISO wants to ensure that to effectively integrate wind, it accurately applies state-of-the-art tools for forecasting and monitoring to displace unneeded and uneconomic generation resources when wind resources are in operation. The ISO is moving actively to resolve these complex issues and has undertaken or will undertake the following initiatives to aid in this effort:

· ISO System Planning staff is working with New England stakeholders to develop the process for conducting economic transmission analyses under the Economic Studies Working Group. This work may lead to the development of transmission capacity in New England that can support the interconnection of wind resources in high wind-regime regions of the six New England states.

· The ISO is developing a request for proposals (RFP) to conduct a comprehensive planning and operational integration study of wind resources in New England. The ISO intends to issue the RFP in fall 2008 and have the study completed in 2009. The study will focus on the following issues:

· Development of a wind generation model
· Scheduling and unit commitment
· Capacity determination
· Wind forecasting
· Market and reliability impacts at various levels of wind penetration
· The ISO is reviewing operational tools and procedures for improving the operation of the system to accommodate a large penetration of wind generation. The ISO is participating actively with NERC to develop a report on variable-output generation that focuses on the best industry practices for incorporating wind and other renewables into the system planning process and operations. This report is expected to be completed by the end of 2008 or early 2009.
· The ISO/RTO Council (IRC), an association of ISOs and RTOs (see Section 12.2), is conducting a study of market practices dealing with wind. The study will consider the following topics:
· Oversupply situations when reducing generation is difficult because of operating constraints
· Treatment of variable-output resources in the day-ahead market

· Assessing needs for a ramping ancillary service
9.2 Demand-Resource Integration

Depending on how aggressively demand-resource providers compete in the Forward Capacity Market, demand resources may represent almost 11% of the total capacity resources in the New England bulk electric power system by 2011 (see Section 5). Although this level of demand resources provides many benefits, as discussed in Section 5, it also brings many challenges. Efficiently integrating this level of demand resources into the bulk power system while maintaining system reliability can challenge system planning processes, system and market operating processes, and electricity and computer hardware infrastructure. It also will require the development of effective integration methodologies. This section discusses some of the challenges of integrating large amounts of demand resources into the bulk power system.
9.2.1 Operable Capacity Analysis of Demand Resources
As a result of the high level of demand resources that could clear in the second FCA, the ISO conducted an operable capacity analysis of demand resources for the 2011/2012 delivery year and assumed three levels (i.e., low, intermediate, and high) of demand response. (See Section 4.2 for more information on operable capacity analyses.) The objective of this analysis was to estimate the extent to which different levels of active demand-response activation (number of hours, days, and megawatts) meet the 50/50 and 90/10 load conditions plus reserve requirements over the full 2011/2012 FCM delivery year. The analysis relied on the following approach:

· Define the amount of operable capacity the system needs to meet actual load plus required operating reserves.

· Account for operating procedures designed to address the few hours per year when resources (generation, imports, and demand resources) are insufficient to meet full operating-reserve requirements.
· Review the impacts of the 50/50 load forecast for all months.

· Conduct a sensitivity analysis using the 90/10 forecast for the month of August to identify the impacts that higher loads have on the extent of active demand-response activation.

· Compare generation and imports available in each hour with the forecasted load plus needed operating reserves. Estimate the number of hours and days on which and the megawatts by which load plus operating-reserve requirements exceeded available supply resources (i.e., generation and imports).

· Assume that if generation and import resources are not sufficient to meet forecasted load plus operating-reserve requirements, active demand response will be needed to maintain reliability for the estimated number of hours, days, and megawatts determined by the study.
Table 9‑1 includes details about the various assumed levels of demand resources.
Table 9‑1
Levels of Demand Response Assumed to Clear in FCA #2
	Case
	Active
Demand Resource (MW)
	Passive
Demand Resource (MW)

	Low 
	1,594
	711

	Intermediate 
	2,090
	1,142

	High 
	2,967
	1,251


The results of the analysis show that for all three scenarios, demand resources will play a key role in meeting the reliability and market needs of the New England system. In the intermediate and high cases, demand resources will be required more often and during times that demand resources traditionally have not been called on to operate, such as off-peak months.
Figure 9‑3 shows the results of the analysis for the high case using the 50/50 peaks. It details the average megawatts of need and hours of activation by month assuming that all the resources that have shown interest in the second auction actually clear the auction. The analysis demonstrates that the ISO could expect to dispatch demand resources during nontraditional periods in the spring and fall. This would be in addition to the expected heavy use of these resources during what could be considered the traditional summer peak months.
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Figure 9‑3: Average megawatts of need and hours of demand-resource activation by month under the high case for the 2011/2012 FCM delivery year.
Figure 9‑4 presents a load-duration curve for the high demand-response case and 50/50 load forecast showing the potential hours of active demand-resource use at particular levels of activation. As the figure shows, in only a few hours would all demand-response resources need to be activated. However, as shown in Figure 9‑5, as the quantity of active demand response increases while the amount of other resources remains constant, the dispatch frequency of demand-response resources increases.
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Figure 9‑4: Potential hours of demand-resource activation using the high case and the required megawatt response for these resources.
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Figure 9‑5: Hours of active demand-response activation for the low, intermediate, and high cases for the 2010/2011 FCM delivery year.
9.2.2 Stakeholder Process to Review the Results of the Demand-Resource Operable Capacity Analysis
The ISO and New England stakeholders reviewed the results of the operable capacity analysis of demand resources in May 2008. The ISO has since begun a stakeholder process to review the current FCM market rules to ensure that the levels of potential demand resources clearing in the FCA and the potential hours and days of use as detailed in the operable capacity analysis can be integrated in a reliable and efficient manner in New England. The main items under review include the following:
· Enhancing the ISO’s ability to dispatch active demand resources reliably and efficiently when needed to avoid the implementation of emergency procedures or to allow for more flexibility of dispatch while the ISO is using emergency procedures under OP 4 (see Sections 4.2 and 5.2.2)

· Providing additional information to demand resources before and during the FCA auction process
· Reviewing the rules associated with adjusting the reserve margin to ensure that they are realistic
· Enhancing the communications infrastructure to dispatch active demand resources
· Ensuring that performance is not reduced because of the more frequent use of demand resources

In accordance with FCM rules, real-time demand resources can be activated only after a shortage event (i.e., a reserve deficiency lasting at least 30 minutes) has occurred. The delay in activating demand resources could result in the degradation of system reliability and necessitate additional use of OP 4 actions. The ISO, working with stakeholders, intends to clarify the FCM rules so that the real-time dispatch of active demand resources can be linked directly to local, zonal, or systemwide OP 4 actions. Other ways to modify the protocol for dispatching demand resources are as follows:

· Dispatch active demand resource in blocks (just the amount needed) to keep the system from going into OP 4. This should result in less frequent activations of demand response.
· Dispatch resources based on day-ahead forecasted system conditions rather than the current dispatch trigger based on 95% of the 50/50 load forecast. This will ensure that the ISO has the ability to access capacity resources outside of OP 4.
The FCM procures the required amount of capacity at the least cost to preserve reliability in New England. However, transparency must be provided to market participants to assist them in making informed choices about the risks associated with supplying the services required once they have a market obligation. The current auction practice does not allow auction bidders to know how much of a particular type of demand resource (supply/active demand/passive demand) is continuing to participate in a particular round of the auction. 
The ISO intends to work with stakeholders to provide an operable capacity analysis a few months in advance of the FCA. The analysis will be a detailed planning study that projects the interruptions that a demand-response resource could expect in a particular delivery year. The data supplied will include a capacity study for each of the 12 months of the delivery year that assumes varying levels of demand-response participation. At each level of demand-response penetration, the ISO will provide the expected interruptions by number of hours, number of days, and number of consecutive days. The ISO also will provide the magnitude (in MW) of the interruptions. In addition, between each round of the FCA itself, the ISO will declare the amount of supply, active demand, and passive demand still remaining in the auction. This would allow for effective and informed decision making by potential demand-resource providers during each auction.

The ISO also will work with stakeholders to enhance the current communications infrastructure between the ISO and active demand-resource providers. The current infrastructure has single points of failure that could result in communications difficulties during demand-response activations. The ISO intends to provide a communications platform that is dual redundant and secure to maintain reliable communications with demand-response providers in New England.

Finally, as demand resources continue to grow in number and size under the Forward Capacity Market, the ISO must work with its stakeholders to ensure that reliability and market efficiency are maintained. The ISO intends to fully engage stakeholders in determining how this balance can be maintained without creating barriers to demand-response participation. For this effort, the ISO will present the operable capacity analyses and solicit input on the levels of demand response that are achievable given the unique characteristics of these resources.
9.3 Smart Grid

Research into appliance controllers and automated technologies for demand response, known collectively as a “smart grid,” is underway.
 Control and communication systems potentially can reduce demand instantaneously when the balance of supply and demand is at risk. They also may lead to lower electricity bills for consumers by reducing demand during high-price, peak-load periods and may alleviate the need for additional power system infrastructure. Demand-response technologies can help accommodate the intermittent nature of renewable resources like wind power, making possible more effective management of the integration of wind energy into the bulk electric power grid. Many of these technologies include the addition of a small electronic circuit board to household appliances. The circuit board detects when the grid is stressed or when prices are high. 
Some smart grid technologies use advanced metering interfaces (AMIs). This technology is capable of measuring and recording usage data in time registers, differentiating hourly usage and usage over other time periods, and facilitating electricity customer participation in demand-response programs, including price-based programs.
 They also can provide data and functionality that address power quality and other electricity service issues. 
While demonstration projects have shown that smart-grid applications are technically achievable, additional work is needed before smart-grid technologies receive widespread application.
9.4 Summary

Thousands of megawatts of wind resources potentially can be developed in New England. But many technical challenges will need to be addressed to account for variations in wind generation output. These include the potential need for more automatic generation control to keep the frequency of the system at 60 Hz while respecting interchange schedules with neighboring systems, increased operating reserves, and more accurate forecasts of production by wind resources. In addition to a review of market practices, transmission additions will be required for the successful integration of wind resources because most of the potential sources of wind generation are located well away from New England load centers. The ISO will work with stakeholders and industry experts to resolve these and other issues to facilitate the integration of wind resources.
Larger amounts of demand resources are emerging from the FCM auction process, and this may result in more frequent operation of active demand resources, including in off-peak months. Revised or new market rules are required to meet operational challenges stemming from the dispatch of active demand resources, to facilitate demand-resource participation in the Forward Capacity Market, to use critical-peak resources, and to add necessary technical infrastructure for active demand resources. New market rules also are needed as a risk-management strategy to ensure reliable operation of demand resources. A stakeholder process is underway to address the operating and market issues raised by the high level of demand resources that will need to be integrated into the New England bulk electric power system.
With wide-scale adoption of smart-grid technologies, stress on the grid can be mitigated to prevent power outages during grid emergencies. Additionally, smart-grid technologies will help integrate renewable energy resources into the grid and may reduce the need to build generation, transmission, and distribution systems. However, further research and development work is necessary.
Section 10 
System Performance and Production Cost Studies
RSP08 provides a range of information that can assist market participants and other stakeholders in evaluating various resource and transmission options for participating in New England’s wholesale electricity markets. To provide information on system performance, such as estimated production costs, load-serving entity electric energy expenses, and environmental metrics, the ISO analyzed a series of scenarios for a 10-year period and another series of sensitivities for a single year. The analyses applied assumptions for such factors as fuel prices, unit availability and performance, and load growth, all of which could affect system performance. Because all the assumptions are uncertain, the modeling results indicate, at best, only relative values and trends and not accurate projections of expected future values and trends.
This section provides an overview of the economic and environmental metrics of this analysis and discusses key results. Additional details and discussion of these simulations, assumptions, and results are documented in a supplemental report.

10.1 Modeling and Assumptions

The 10-year simulations of economic and environmental results were done using the Interregional Electric Market Model (IREMM), a simulator that the ISO has used in past RSP work of hourly chronological system-production costs. The model was used to produce a base-case simulation and then to develop sensitivity cases with differing specific assumptions. For this analysis, the sensitivity cases simulated a 10-year period from 2009 to 2018 to reflect uncertainty and changes in demand-resource characteristics. The ISO also simulated two sensitivity cases for 2015 only. Table 10‑1 lists the base case and sensitivity cases. 
Table 10‑1
Base Case and Sensitivity Cases for IREMM Cost and Emissions Simulations
	Case Name
	Case ID
	Case Description

	Base case
	RSP08_BASE
	Base-case assumptions (2009 to 2018)

	Constant fuel price
	RSP08_FLAT
	Base-case assumptions with fuel prices held constant at 2009 levels (2009 to 2018)

	High (double) natural gas prices
	RSP08_FUHI
	Natural gas fuel prices doubled with price effects assumed for other fuels (2009 to 2018)

	High ($40/ton) CO2-allowance price
	RSP08_COHI
	Base-case assumptions with RGGI CO2-allowance price increased to $40/ton in constant 2006 dollars (2009 to 2018)

	500 MW peak demand response
	RSP08_NP01
	Additional 500 MW of near-peak demand resources added to the base-case assumptions. Unit resource-addition schedules were not changed from the base case. (2009 to 2018)

	500 MW peak demand response and 500 MW off-peak storage
	RSP08_PH01
	Starting with the assumptions in the RSP08_NP01 case that added 500 MW of near-peak demand resources, added an additional 500 MW of load to the lowest off-peak load levels to reflect a controllable off-peak energy storage technology. (2009 to 2018)

	Increasing/
decreasing natural gas prices for 2015
	RSP08_NGXX
	Using the base-case assumptions for the single year 2015, evaluated the change in economic and environmental metrics resulting from a decrease in the natural gas price by 50% to an increase by 100%. Only natural gas prices changed in this sensitivity. 

	Increasing/
decreasing loads for 2015
	RSP08_LoadsXX
	Using the base-case assumptions for the single year 2015, evaluated the change in economic and environmental metrics resulting from reducing peak loads by 1,000 MW and 500 MW compared with changes resulting from increasing loads by 500 MW and 1,000 MW. This was done by changing the loads in all hours by -3.0%, -1.5%, +1.5%, and +3.0%.


The load and energy forecasts used in this analysis were based on the data presented in Section 3 of this report. An hourly load model was used that was based on the weather profile for the historical year 2002 and scaled up to reflect seasonal peak load and energy growth. The basic assumptions used for the system representations are described in the following paragraphs.
System Generation: The existing system supply resources were based on the April 2008 CELT report plus the new supply resources selected in FCA #1 for 2010/2011. Wind energy sources were assumed to have an FCM-qualified capacity equal to 20% of the nameplate capacity.
New Supply Resources: Additional supply resources were added to meet the ICR after 2014. The order and amount of resources added were based on selected projects in the ISO’s Generator Interconnection Queue. The projects chosen were those with final ISO-approved plans by the earliest expected commercial operation. 
Demand Resources: Three types of demand resources were modeled based on the results of the first FCA: 700 MW of passive demand resources, which were represented as energy efficiency; 979 MW of near-peak demand resources, which were activated when the load approached seasonal peaks; and 709 MW of emergency generation activated in OP 4 at Action 12 (see Section 5.2.2).
 The composite modeling of these three demand resources is shown in Figure 10-1.
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Figure 10‑1: Hourly demand-resource adjustments to load representing passive, near-peak, and emergency generation. 
Transmission Interfaces: Interfaces among the 13 RSP load areas were modeled assuming that the New England East–West Solution (NEEWS) and Southwestern Connecticut reliability projects are included at their projected completion dates (see Sections 11.3.2 and 0).

Fuel-Price Forecast: The fuel-price forecast was based on the Energy Information Administration (EIA)’s 2008 Annual Energy Outlook (AEO).
 The fuel prices (in 2006 dollars) were considerably lower than actual fuel prices in 2008. However, they were useful in establishing the base case from which the sensitivity cases were developed to determine the relative impacts of each of the cases on the metrics. The forecast is shown in Figure 10‑2.
[image: image41.emf]
Figure 10‑2: Fuel-price forecast from EIA’s 2008 Annual Energy Outlook (2006 $). 
Allowance Prices: The emission values were modeled in the dispatch cost. SO2 values were based on the assumptions used in the 2008 AEO energy forecast. NOX values from only the ozone season were modeled based on recent prices and only for Connecticut, Massachusetts, New Hampshire, and Rhode Island. The CO2 emissions allowance price for the base case was assumed to be $10/ton. A sensitivity case with an assumed RGGI allowance cost of $40/ton was developed.
Emission Rates: SO2 rates were based on the percentage of sulfur in the fuel currently used in a generating unit and any control technologies at a plant. CO2 rates were based on the fuel type and standard EPA conversion rates. NOX rates were based on a survey of emission data sources internal and external to the ISO.

10.2 Simulation Results: 2009 to 2018

Figure 10‑3 and Figure 10‑4 show the New England generators’ total annual system production costs (SPCs) and load-serving entity energy expenses (LSEEEs) for the 10-year period for the base case and the sensitivity cases. Both these economic metrics, shown in constant 2006 dollars, are declining in the base case despite increased load growth. This result is largely the effect of declining fuel prices. To isolate the effect of the fuel-price changes, the constant-fuel-price case assumed that the prices were constant at 2009 levels. The results for this case show that all the metrics increase as the system load grows. The case with the higher ($40/ton) CO2-allowance price increases system production costs by $1.5 billion and LSEEEs by $3 billion. Results indicate that the case with high (double) natural gas prices raises SPCs by over $3 billion relative to the base case and, similarly, over $7 billion for the LSEEEs.
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Figure 10‑3: Total annual production costs for New England generators.
Note: The production costs for the base case and the cases with 500 MW peak demand resources and 500 MW peak demand response plus 500 MW off-peak storage are essentially the same.
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Figure 10‑4: Total annual LSE electric energy expenses for New England. 

Note: The production costs for the base case and the cases with 500 MW peak demand resources and 500 MW peak demand response plus 500 MW off-peak storage are essentially the same.

Figure 10‑5, Figure 10‑6, and Figure 10‑7 show the New England generators’ total annual emissions for SO2, NOX, and CO2, respectively, for the 10-year period for the base case and sensitivity cases. Figure 10‑5 shows that SO2 emissions would drop in 2013 by about one-half for the base case, from 150,000 tons in 2012 to 70,000 tons in 2013, due to the installation of sulfur control technologies at several coal plants. For the case with the high CO2-allowance price, SO2 emissions would drop about 30,000 tons from the base case and, alternatively, increase by about 40,000 tons for the high-fuel-price case. Figure 10‑6 shows that the New England generators’ annual NOX emissions would stay relatively constant for the base case at approximately 35,000 tons. The emissions would drop to about 26,000 tons by 2018 for the case with the high CO2-allowance price and increase to about 41,000 tons by 2018 for the case with high fuel prices. Figure 10‑7 shows the total system CO2 emissions for the base case and sensitivity cases. For the base case, the CO2 emissions grow from about 57 million short tons in 2009 to about 61 million tons in 2018.
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Figure 10‑5: Total annual SO2 emissions for New England generators. 

Note: The production costs for the base case and the cases with 500 MW peak demand resources and 500 MW peak demand response plus 500 MW off-peak storage are essentially the same.
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Figure 10‑6: Total annual NOX emissions for New England generators. 

Note: The production costs for the base case and the cases with 500 MW peak demand resources and 500 MW peak demand response plus 500 MW off-peak storage are essentially the same.
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Figure 10‑7: Total annual CO2 emissions for New England generators. 

Note: The production costs for the base case and the cases with 500 MW peak demand resources and 500 MW peak demand response plus 500 MW off-peak storage are essentially the same.
Figure 10‑8 shows estimates of the CO2 emissions from the New England generators subject to RGGI compliance for the six cases simulated and presented in Figure 10‑3 through Figure 10‑7. It also shows the New England allocation of allowances assuming that these generators buy the total allocation and that the use of offsets is uncertain but could be used for up to 10% of the generators’ compliance obligation.
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Figure 10‑8: Estimated CO2 emissions from New England generators subject to RGGI compliance compared with New England’s allowance allocation and the uncertainty of the use of offsets for compliance.
Note: The production costs for the base case and the cases with 500 MW peak demand resources and 500 MW peak demand response plus 500 MW off-peak storage are essentially the same. 
In Figure 10‑8, the higher cap line represents allowance prices of at least $10/ton, which would allow the maximum use of offsets at 10% of a compliance obligation and assumes the offsets could be obtained in the offset market. This maximum cap line reflects the CO2 price simulated in five of the cases ($10/ton) as well as the case with the high CO2-allowance price of $40/ton. This shows that compliance would be more achievable because of the availability of offsets. The lower RGGI cap line reflects the most constrained case in which offsets are not available in the market. At prices below $7/ton, offsets can be used for up to 3.3% of a generator’s compliance obligation; for allowance prices between $7 and $10/ton, offsets can be used for up to 5% of a compliance obligation. 

The graph shows that in all cases except the case with the high CO2-allowance price and with the maximum use of offsets, by 2018, CO2 emissions from New England generators subject to RGGI compliance would exceed the New England allocation. Emissions would exceed the allocation earlier (in 2015) in the high-fuel-price case. For the most constrained case of no offsets, the high-fuel-price case would exceed the RGGI cap by 2012, and the base case and three demand-response cases would exceed the RGGI cap by 2015. For the case with the high CO2-allowance price, and assuming that no offsets would be available or used (the lower RGGI cap line), by 2018, CO2 emissions would exceed the cap. An emissions broker recently indicated that RGGI allowances have traded in the price range of $7 to $9/ton.

In summary, Figure 10‑8 suggests that the compliance outlook for the New England system is highly uncertain, especially in the latter part of the RSP planning period. Ultimately, the compliance requirement is the obligation of individual generators. However, these results provide the overall obligation for New England generators that must comply with RGGI.
Figure 10‑9 shows the annual peak-load-day NOX emissions by fuel type for the base case, assuming that the peak day requires the use of OP 4 Action 12 and that all emergency generators are dispatched at full capacity. The simulation assumes that the emergency generators use diesel fuels, are uncontrolled for their NOX emissions, and have an emissions rate of 23 lb/MWh. The figure illustrates the dramatic impact that the use of emergency generators would have on increasing NOX emissions on what is typically a bad ozone day. This use of these generators in the demand-response program may be counterproductive for reducing NOX emissions on ozone violation days (see Section 8.1.2.5).
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Figure 10‑9: New England generators’ NOX emissions by fuel for the annual peak-load day for 2015. 
Table 10‑2 shows the New England generation system’s estimated energy production and emissions by fuel categories for 2015 as simulated for the base case. The results of the simulation indicate that electric energy generated by natural gas facilities would grow from 42% in 2007 to 46% of the total amount of electric energy produced, and the production by nuclear would decrease from 28% in 2007 to 25% but would have no emissions (see Figure 7‑2). The simulation also shows that coal would produce almost all (97%) of the SO2 emissions, and residual oil, the remainder. Coal would produce about 37% of the NOX emissions, and waste fuels would produce about 28%. Biomass and natural gas would produce about 17% each of the NOX emissions. Natural gas would produce 51% of the CO2 emissions, and coal would produce 33%. 
Table 10‑2
Total Estimated Electric Energy Production and Emissions by Fuel Type, 2015
	Fuel Category
	Annual Energy Production
(GWh)
	Annual SO2 Emissions
(1,000 Tons)
	Annual NOX Emissions
(1,000 Tons)
	Annual CO2 Emissions
(Million Tons)

	Natural gas
	68,877
	0
	6.1
	31.3

	Nuclear
	37,760
	0
	0
	0

	Coal
	19,666
	67.9
	13.3
	20.0

	Renewables
	10,389
	0
	0
	0

	Biomass
	4,580
	0
	6.1
	5.1

	Wastes(a)
	3,579
	0
	10.0
	3.9

	Residual fuel oil
	657
	2.4
	0.3
	0.6

	Distillate fuel oil
	0
	0
	0.0
	0

	Total(b)
	148,645
	70.3
	35.8
	60.8


(a) The “Wastes” category includes generation from landfill gas, municipal solid waste, and tires.

(b) Total energy production includes sources not shown on the table, such as imports from neighboring regions.
Using the data in Table 10‑2, the system’s annual average emission rates were calculated for the same base case, which are presented in Table 10‑3. The table shows the annual emission rates by fuel type for 2015. Coal shows a slightly lower SO2 rate than residual oil, as a result of the plan for a number of coal units in New England to install SO2 scrubbers by 2015. Waste fuels and biomass generators have the highest average NOX and CO2 emission rates. A comparison of the system average emission rates included in Table 10‑3 with those calculated in the ISO’s Marginal Emission Analysis (MEA) for 2006, as shown in Table 10‑4, demonstrates that the SO2 and NOX rates would decline from recent values. 
 At the same time, the CO2 rate would increase approximately 1%, with an increase in electric energy consumption of over 12%.
Table 10‑3
Annual Emission Rates by Fuel Type, 2015 (lb/MWh)
	Fuel Category
	SO2
	NOX
	CO2

	Natural gas
	0
	0.18
	909

	Nuclear
	0
	0
	0

	Coal
	6.91
	1.35
	2,028

	Renewables
	0
	0
	0

	Biomass
	0
	2.65
	2,241

	Wastes(a)
	0
	5.59
	2,172

	Residual fuel oil
	7.34
	1.01
	1,722

	Distillate fuel oil
	0
	0
	0

	System average
	0.95
	0.48
	818


(a) The “Wastes” category includes generation from landfill gas, municipal solid waste, and tires.
Table 10‑4
Comparison of New England Generation System Average Emission Rates
for SO2, NOX, and CO2 for 2006 and 2015 (lb/MWh)
	Year
	SO2

(lb/MWh)
	NOX

(lb/MWh)
	CO2

(lb/MWh)

	2006 (MEA)
	1.59
	0.67
	808

	2015 (RSP)
	0.95
	0.48
	818


10.3 Observations

For the given assumptions, several observations can be made about the results of the IREMM simulations. They are summarized here and discussed in more detail in the supplemental report:
· Systemwide production costs and LSE electric energy expenses remain relatively constant over the 10-year period.
· Natural gas will remain the dominant fuel for setting marginal electric energy prices.

· The price of natural gas relative to oil and the cost of carbon allowances could have a major impact on systemwide production costs, LSE electric energy expenses, and environmental emissions.

· Virtually no congestion is apparent within New England under the conditions analyzed.
· High fuel prices for natural gas relative to oil prices will increase emissions systemwide as electric energy production shifts to higher-emitting but less expensive coal and residual oil.

· Incrementally increasing near-peak demand resources by 500 MW has a relatively small impact on costs and emissions because of their relatively infrequent activation.
· Incrementally increasing off-peak load by 500 MW in low-load hours to represent some type of energy-storage technologies increases electric energy costs and system emissions.
· Adding and activating “emergency-generation” demand resources results in nearly doubling peak-day NOX emissions.
· Without the addition of more low-emitting resources to the system, keeping the generators’ CO2 emissions within New England’s allocation of RGGI’s emission allowance will be challenging, especially when natural gas prices are high relative to other fossil fuels.
· An increase in the RGGI CO2-allowance price received in the annual auction from $10/ton to $40/ton would provide $1.5 billion/year to support energy efficiency and other initiatives. These analyses did not consider the effect of these load reductions.
Section 11 
Transmission Security and Upgrades
Much progress has been made over the past few years in analyzing the transmission system in New England and in developing solutions to address existing and projected transmission system needs. Twelve major 345 kV projects are in various stages of development in the region. Six projects, including 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), and the Northwest Vermont Reliability Project, are in various stages of construction and operation. The other six—the Maine Power Reliability Program; the New England East–West Solution (NEEWS), which has four major components; and the Vermont Southern Loop project—are in the planning and engineering stages. Not only are these transmission upgrades critical for maintaining bulk transmission system reliability, they also can improve the economic performance of the system. Over the next five to 10 years, all these projects will 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, including improvements to load and generation pockets, based on known plans for the addition of resources. 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 RSP07, other PAC presentations, and previous regional plans.

11.1 Benefits of Transmission Security

A reliable, well-designed transmission system is essential for meeting mandatory reliability standards and providing regional transmission service that serves a number of purposes, as follows:

· Provides for the secure dispatch and operation of generation
· Delivers numerous products and services:

· 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 existing regional resources
· Reducing reserves required for the secure operation of the system

· Facilitating the scheduling of equipment maintenance
11.2 Transmission Planning Process
The complexities of operating the bulk power system are a major factor that drives the need to plan for and improve the transmission system to reduce or eliminate these complexities. All proposed system modifications, including transmission and generation additions or significant load reductions or additions, must be analyzed and designed carefully to ensure systemwide coordination and continued system reliability. For example, infrastructure throughout many parts of the system, which was planned, designed, and built many years ago, is becoming increasingly inadequate. In addition to relatively old, low-capacity 115 kV lines, many of which were converted from 69 kV design, a number of aging 345/115 kV transformers and generating stations are connected to the 115 kV system. This increases the risk that the system will experience extended outages of equipment that cannot be repaired or replaced quickly. Thus, many of the transmission system projects underway in the region will improve the operation of those areas of the system that are currently complicated by, for example, restrictions on generator dispatch, the use of special protection systems (SPSs), varying load levels, and facility outages.

The ISO develops its plans for the region’s networked transmission facilities to cost-effectively address both narrow and broad system needs. All plans are reviewed to ensure that they can be implemented without degrading the performance of the New England system, the NPCC region, or the remainder of the Eastern Interconnection.

As part of its regional system planning process, which supports the ISO’s compliance with NERC planning standards, and through a series of subarea studies, the ISO examines the performance of the system for a 10-year period on the basis of forecasted load levels and the expected transmission configuration. These individual subarea studies identify and summarize future system needs in a “needs assessment” that could include conceptual transmission solutions. After the results of the needs assessment are made available, the potential transmission system solutions are evaluated thoroughly to determine the most cost-effective solution for the region. These study efforts and the proposed transmission solutions are documented in a “solutions study.” These studies, in aggregate, provide the basis to update the ISO’s Regional System Plans and assure an ongoing 10-year plan for the region consistent with the standards and criteria of NERC and the NPCC.
As part of the transmission planning process, the ISO accounts for the potential change in the timing of and need for transmission projects. Determining transmission system needs that address transmission-security concerns relating to transfer limits is highly dependent on available generation and load requirements. For example, an increase in available generation in load pockets and decreases in load requirements could delay the need for projects to improve transfer capabilities. The ISO reviews the need for these projects as new load and generator information becomes available.
11.3 Transmission System Performance and Needs

The New England bulk power system serves a diverse region ranging from rural agricultural areas to densely populated urban areas and integrates widely dispersed and varied types of power supply resources to meet the region’s demand for electricity. 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 the south creates the relatively larger southern demand and corresponding transmission density.
The New England bulk transmission system is composed of mostly 115 kV, 230 kV, and 345 kV transmission lines in the north that are generally longer and fewer in number than in the south. 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 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 that allow up to 2,000 MW to be delivered at Sandy Pond in Massachusetts.

The Transmission Project Listing is a summary of needed transmission projects for the region and includes information on project status and cost estimates.
 The list is updated at least three times per year, although the justification for transmission improvements is discussed on an ongoing basis with the PAC and the Reliability Committee, which provide guidance and comment on study scopes, assumptions, and results. The following sections summarize the status of several transmission planning studies and the need for upgrades.
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Figure 11‑1: Northern New England summer-peak load distribution.
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Figure 11‑2: Northern New England generation distribution.
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Figure 11‑3: Typical northern New England summer-peak transmission flows.
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11.3.1.2 Northern New England Transmission System Studies
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11.3.2 Southern New England
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Figure 11‑4: Southern New England summer-peak load distribution.
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Figure 11‑5: Southern New England generation distribution.

	This graphic has been redacted
and may be accessed by calling
ISO New England Customer Service
at (413) 540-4220.


Figure 11‑6: Typical southern New England summer-peak transmission flows.
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11.3.2.2 Southern New England Transmission System Studies
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Figure 11‑7: Reliability concerns in the southern New England region.
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11.4 Transmission Improvements to Load and Generation Pockets
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11.4.1 Boston Area
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11.5 Transmission Plans to Mitigate the Need for Reliability Agreements and Other Out‑of‑Merit Operating Situations

	This text has been redacted and may be accessed by calling
ISO New England Customer Service at (413) 540-4220.


Table 11‑1
Status of Generator Reliability Agreements
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Table 11‑2
2007 Summary of Significant Second-Contingency and Voltage-Control Payments
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11.6 Summary

Since 2000, when FERC granted the ISO authority for regional system planning, the ISO has identified system needs that have resulted in transmission projects in each of the six New England states. Figure 11‑8 shows the major transmission projects under study, under construction, or recently placed in service in New England.
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Figure 11‑8: Transmission projects in New England.
To date, four major 345 kV transmission projects have been completed in four states, and two additional projects are under construction. 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 replacement of an existing underwater transmission cable (the 1385 cable) between Connecticut and Long Island—part of the New England–New York interface—also is underway to preserve the integrity of this tie line. 

Since 2002, more than 200 projects have been put into service, totaling more than $1 billion.
 Additional projects are planned and summarized in the Transmission Project Listing that is updated on a periodic basis. All transmission projects are developed to reliably serve the entire region and are fully coordinated on an interregional basis.

Section 12 
Interregional Planning and Regional Initiatives

The ISO is participating in numerous national, interregional, and systemwide initiatives with the U.S. 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 that planning efforts are coordinated to enhance the widespread reliability of the bulk electric power system. The ISO’s goal is to work within the region and with neighboring areas to investigate the challenges to and possibilities for integrating renewable resources.
12.1 Federal Mandates and Initiatives

The Energy Policy Act of 2005 (EPAct) (amending the Federal Power Act) mandates DOE and FERC to ensure the reliability of the transmission infrastructure by overseeing system expansion through the establishment of National Interest Electric Transmission Corridors (NIETCs) and the implementation of enforceable reliability standards through the establishment of the North American Electric Reliability Corporation.

12.1.1 U.S. DOE Study of National Interest Electric Transmission Corridors

The aim of Section 1221 of EPAct is to ensure the timely siting of needed transmission infrastructure and attention to other issues involving national concerns, such as economic growth and security.
 To further this goal, the act delegates authority to DOE for the designation of geographic areas known as National Interest Electric Transmission Corridors. These NIETCs are areas that experience, for example, transmission capacity constraints or congestion that adversely affect consumers. FERC has the authority to permit the construction of specific transmission projects within designated NIETCs under certain circumstances, such as when state authorities lack the power to permit the project or take interstate benefits into consideration, or when state authorities fail to authorize the project. To date, in the Eastern Interconnection, DOE has designated the Mid-Atlantic Area National Corridor from south of the Washington, DC, area, to north of the area from between Utica and Albany, New York. That corridor omits all areas of New England.

Section 216(h)(9)(C) of EPAct requires the U.S. Secretary of Energy to regularly consult with, among others, transmission organizations (i.e., ISOs, RTOs, independent transmission providers, or other FERC-approved transmission organizations). DOE is under obligation to study the congestion of the U.S. bulk power system by 2009 with the goal of updating its designation of NIETCs. DOE may consider the Joint Coordinated System Plan (JCSP) study (see Section 12.2.5) as a key input to NIETC designation because the JCSP study encompasses most of the Eastern Interconnection and involves DOE participation. ISO New England participated in a DOE workshop on July 9, 2008, in Hartford, Connecticut, as part of DOE’s information gathering for the 2009 report.
 The ISO will monitor future studies conducted by DOE and coordinate activities with other ISOs and RTOs as well as policymakers and electric power industry stakeholders in New England.

12.1.2 Electric Reliability Organization Overview

The Federal Power Act directed FERC to establish one Electric Reliability Organization with the statutory responsibilities to establish and enforce standards for the North American bulk power system and periodically publish reliability reports.
 FERC designated the North American Electric Reliability Corporation as the ERO. As the RTO for New England, the ISO is charged with making sure that its operations comply with applicable NERC standards. In addition, the ISO has participated in regional and interregional studies that are required for compliance. Through its committee structure, NERC regularly publishes reports that assess the reliability of the North American bulk electric power system. Annual long-term reliability assessments evaluate the future adequacy of the bulk electric power system in the United States and Canada for a 10-year period. The report projects electricity supply and demand, evaluates resource and transmission system adequacy, and discusses 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.
12.1.3 Order 890 Requirements and Status

The ISO implemented enhancements to the regional planning process following an extensive stakeholder process in 2007. The ISO filed the changes as a new Attachment K to the ISO tariff on December 7, 2007, pursuant to the requirements of FERC Order 890. FERC approved ISO’s filing on May 7, 2008.

The development of Attachment K was guided by nine principles for transmission planning identified by FERC. The principles require ISOs and RTOs to, among other things, conduct an open and transparent transmission planning process. Attachment K clarifies the process for the ISO to incorporate market responses into its needs assessments. The ISO will conduct three economic studies each year at the request of stakeholders to provide information on economic and environmental performance of the system under various expansion scenarios. 
At the April 2008 PAC meeting, New England stakeholders submitted requests for economic studies.
 The ISO evaluated these requests with input from the Planning Advisory Committee and developed a draft scope of work for the studies. The ISO expects the first round of economic studies conducted under Attachment K to provide information on production costs, LSE electric energy expenses, and environmental emissions. The studies will consider various resource-expansion scenarios within New England and neighboring Canadian provinces and the result of relaxing several transmission constraints.
12.2 Interregional Coordination

The ISO is participating in the ISO/RTO Council (IRC), an association of the North American Independent System Operators and Regional Transmission Organizations. The ISO also is actively participating in NPCC interregional planning activities and a number of other activities designed to reduce seams issues with other ISOs and RTOs.

12.2.1 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 a planning effort among its participants through an open stakeholder process. And, with the implementation of Order No. 890, ISOs/RTOs are upgrading their planning processes to meet the 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. This ensures a level playing field for infrastructure development that is driven efficiently by competition and that meets all reliability requirements.
The IRC has coordinated filings with FERC on many issues, such as those concerning the administration of the ISO’s Generation Interconnection Queue and other technical issues. For example, the integration of wind resources presents planning and operating challenges. The IRC Wind Study Task Force is examining market design and reliability issues and, through its representatives, is leveraging the efforts of NERC’s Integrating Variable Generation Task Force (IVGTF). The IVGTF’s assignment includes the following tasks:
· Developing collaboratively proposed NERC standards as a straw man for industry consideration
· Conducting research and summarizing specific analyses and studies that identify operational and planning issues involving the integration of large amounts of wind generation with the bulk electric power system
The IRC has significant representation on NERC’s task force examining the integration of variable generation.
In April 2008, the IRC convened a technical conference on measurement and verification standards for demand-response and communications protocols. The IRC supported efforts in the development of standards through the North American Energy Standards Board.

12.2.2 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 bulk power system. The NPCC’s geographic area is northeastern North American and includes New York, the six New England states, Ontario, Québec, and the Maritime provinces in Canada.
 Pursuant to separate agreements with its membership 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 is committed to the goals and methods of the NPCC organization and remains determined to plan and operate the New England system in full compliance with NPCC criteria, standards, guidelines, and procedures. It also is committed to participating in NPCC interregional studies and planning initiatives.

12.2.2.1 NPCC Criteria and NERC Standards

The NPCC’s comprehensive set of criteria represents 40 years of experience and technical expertise specific to northeastern North America. Along with NPCC guidelines and procedures, the criteria succinctly state the requirements for ensuring the reliable operation and adequacy of the international bulk power system. NPCC criteria, which have been developed to be consistent with the NERC reliability standards filed with FERC, address many activities, including the following:

· Designing and operating interconnected power systems

· Monitoring the performance of a balancing authority area’s interconnection frequency

· Meeting customer demands for electricity

· Handling frequency disturbances

· Operating during emergencies

· Shedding load

· Restoring system operations

· Designing, maintaining, and testing system protection equipment

· Maintaining operating reserves

· Rating transmission and generation facilities

· Reviewing and approving system documentation

· Ensuring reliable coordination and interface between transmission entities and nuclear power plants

· Protecting critical infrastructure
 
· Ensuring a long-term plan for system expansion is in place

The NPCC periodically revises its reliability criteria and publishes them on its Web site. Following an open, inclusive, and transparent process that allows participation through a Web-based comment forum, technical groups of experts develop and continually review the criteria.
To meet all reliability objectives for the Northeast, in some cases, the NPCC criteria represent more stringent and more specific requirements than are required by the NERC ERO. The NPCC membership currently is bound through the execution of the NPCC Membership Agreement to adhere to these criteria, and ISO New England also includes, by reference, NPCC criteria in its governing documents (e.g., Transmission Operating Agreement). In addition, the NPCC has been delegated the authority by the ERO to create regional standards to enhance the reliability of the international, interconnected bulk 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, load-serving entities) compliance with NERC standards within New England. This includes the need for system protection and other equipment upgrades that are required of bulk power system facilities.
12.2.2.2 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.
NPCC’s Task Force on Coordination of Planning (TFCP) reviews the adequacy of the NPCC member systems to supply load, accounting for forecasted demand, installed and planned supply and demand resources, and required reserve margins. The reviews are accomplished in accordance with the NPCC Guidelines for Area Review of Resource Adequacy (Document B‑08) on the basis of the schedule set forth in the NPCC Reliability Assessment Program.
 The TFCP also reviews the compliance of future plans with the basic criteria consistent with the Guideline for NPCC Area Transmission Reviews (Document B-4).
 All studies are well coordinated across neighboring area boundaries and include the development of common databases that can serve as the basis for internal studies by the ISO.
In coordination with NERC, the NPCC also gathers data and assesses the resource adequacy of its five areas.
 The results of these studies show that among the five NPCC areas, the Maritimes and Québec are winter-peaking systems. Ontario historically experienced its annual peak demand in the winter but recently has become a summer-peaking system. The New York and New England areas continue to be summer-peaking systems. Owing to the mix of winter- and summer-peaking balancing authority areas, the wider NPCC region has reserves to share among the areas during the peaks. The seasonal diversity also changes the overall summer and winter system flows of electric power and energy.
12.2.3 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, Independent Electric System Operator (IESO) of Ontario, 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 (JIPC) and an open stakeholder group called the Inter-Area Planning Stakeholder Advisory Committee (IPSAC).
 Through the open stakeholder process, the JIPC has addressed several interregional balancing authority area issues, as follows:

· Fuel diversity and operation under fuel-shortage situations

· Environmental regulations

· The addition of transmission upgrades, including new ties that increase the transfer limits between the ISO/RTOs

· Cross-border impacts of transmission security, including the consideration of loss-of-source contingencies in New England

To prevent adverse impacts on the neighboring systems in New York and PJM, loss-of-source contingencies are limited in New England to as low as 1,200 MW.
 The potential benefits for New England of having a higher loss-of-source limit include being able to import more power from Canada over the HVDC Phase II interconnection, having fewer reductions in dispatch of larger nuclear units and Mystic units #8 and #9, and being able to interconnect large new generating units or interconnections reliably. Studies that examined the possibility of increasing this 1,200 MW limit showed that “quick fixes” are not feasible. Planned long-term system improvements in New York and PJM are being assessed. These improvements include new generating resources in the Hudson Valley, improvements in PJM 500 kV and 765 kV facilities that will increase the ability to transfer power from the west to the east, and new tie lines between New York and PJM and between New York and New England. Upon completion of this assessment, which is expected to show an increase in the permissible loss-of-source limit for New England above 1,200 MW, the possibility of additional system improvements in New York, PJM, and New England will be explored to increase the limit further.
All planning activities appear to be well coordinated, as shown by the system impact studies, system assessments that more accurately and thoroughly account for neighboring systems, and the strengthening of ties between the systems that increase the ability to transfer power among the systems. Two inter-area ties that went into service in 2008 are the Northeast Reliability Interconnect Project (see Section 11.3.1.1), which is a second tie line between New England and New Brunswick, and the Neptune Project, which interconnects PJM and Long Island. Three new ties between New York and PJM are planned, and the Long Island Cable Replacement Project, which is a replacement of the 1385 tie between Norwalk, Connecticut, and Northport, New York, is due in service during the fourth quarter of 2008 (see Section 11.3.2.2).
IPSAC has discussed the achievements made among and between the balancing authority areas and the need for further work that is coordinated through the JIPC. Plans call for conducting additional interregional transmission analyses to identify the need for new system improvements and performing production cost analyses that may identify potential transmission bottlenecks and quantify levels of environmental emissions in each region.
12.2.4 Imports from Eastern Canada

The eastern Canadian premiers and Canadian utilities have a strategy to build over 13,000 MW of nonemitting hydro, wind, and nuclear-powered resources and the intent to sell any excess power to Ontario and New England, typically outside eastern Canada’s winter-peaking season. 

Taking into consideration the seasonal load diversity previously referenced (see Section 7), some of the Canadian provinces also would expect to purchase power from the northeastern United States during their winter-peaking season. This is consistent with the goals of the Northeast International Committee on Energy (NICE), which has sought to reduce the overall emissions of greenhouse gases in the region and eastern Canada and to facilitate increased transfers of electrical energy between New England and the eastern Canadian provinces.
 This plan also would diversify electric energy supplies for New England, provide additional sources of renewable energy, and potentially reduce costs to New England electric energy customers.
The overall strategy of increased transfers between New England and Canada requires the coordination of the respective transmission expansion plans. Like New England, the Atlantic provinces and Québec have developed regional transmission expansion plans. The NICE currently is reviewing these transmission expansion plans and renewable resource development plans across the entire region to identify synergies between these system developments on either side of the international border. For all projects that could have an interregional impact, the ISO also will closely coordinate with all neighboring systems to study and implement these projects and ensure reliable system performance among the balancing authority areas.
System improvements and interconnections, such as the Northeast Reliability Interconnection (see Section 11.3.1.1) and the Maine Power Connection (Section 11.3.1.2), require joint studies with neighboring systems. Additionally, through the Northeastern ISO/RTO Planning Coordination Protocol, ISO New England has remained alert to opportunities for jointly planning facilities with neighboring areas. These facilities could include additional tie lines to New York or to other balancing authority areas further west that provide alternative sources of renewable energy and improve the overall reliability of the system.

12.2.5 Joint Coordinated System Plan

Because of the potential for hundreds of thousands of megawatts of wind capacity to be developed in the American Midwest, MISO, PJM, SPP, MAPP, TVA, NYISO, and ISO New England are developing the Joint Coordinated System Plan.
 The goal of the JCSP is to conduct a scenario analysis as follows:
· Develop power flow and production cost models to perform studies of nearly the entire Eastern Interconnection
· Perform a transmission assessment study to identify regional issues that are projected to occur in 2018
· Perform an economic study to identify the possible need for transmission upgrades assuming that by 2024 wind energy resources supply 20% of the electric energy for the majority of the U.S. portion of the Eastern Interconnection
· Incorporate the objectives of DOE’s Eastern Wind Integration and Transmission Study into the JCSP scenario analysis and provide technical support for the DOE study.
 The DOE goals include determining the benefits of long-distance transmission to access remote wind resources and to facilitate the management of wind variability and uncertainty over a wide footprint. 
Through open forums, stakeholders have discussed the scope of work, assumptions, and draft results of the information required to produce the reliability and economic study models for performing the transmission analyses. The group is developing major conceptual transmission improvements that would link the low energy prices in the Midwest to the high prices along the east coast.
12.3 Regional and State Initiatives

Several regional and state initiatives are taking place to improve the coordination of regional studies and enhance resource adequacy and system planning.
12.3.1 Generator Interconnection Queue Issues

The ISO led a stakeholder process in 2007 and 2008 to evaluate ways to improve the efficiency and coordination of studies required for the generator interconnection process and the FCM qualification process. The stakeholder process was co-chaired by representatives of the ISO, NECPUC, and NEPOOL. During this period, the ISO also participated in FERC technical conferences that examined nationwide queuing issues. On April 21, 2008, the ISO filed with FERC a status report on queuing practices and stakeholder discussions in New England.

The FCM Generator Interconnection Process Study Group issued a term sheet in June 2008 that has been under discussion with the NEPOOL Markets and Reliability committees.
 Any changes to the ISO tariff or market rules are expected to be filed with FERC in the October 2008 time frame. Plans call for reviewing these recommendations through the formal NEPOOL process and filing necessary changes with the FERC by the fourth quarter of 2008.
12.3.2 Coordination among the New England States

The six New England states are in the process of forming a regional state committee known as the New England States Committee on Electricity (NESCOE). As defined by FERC, a regional state committee is a forum for representatives from the states to participate in the RTO's or ISO's decision-making processes, especially those dealing with resource adequacy and system planning and expansion issues.
 The ISO will work with representatives of NESCOE and also will continue to work with other representatives of the New England states, primarily through the PAC but also through designated representative organizations such as NECPUC and the New England Governors' Conference (NEGC).
Other developments in the New England states could affect the ISO’s planning process, such as the need for transmission improvements to encourage the development of renewable resources (see Section 9.1).
12.3.3 State Requests for Proposals and Integrated Resource Plan Activities

The Connecticut Department of Public Utility Control (DPUC) has awarded contracts for approximately 900 MW of capacity resources in Connecticut as part of a competitive RFP process. The awards include a combination of gas-fired baseload generation, oil- and gas-fired peaking generation, and energy-efficiency resources. The RFP process was established by legislation passed in Connecticut in 2005.

In June 2008, Connecticut DPUC selected three natural-gas-fired projects with secondary fuel capability and a total new peaking capacity of approximately 700 MW, all of which are expected to be on line between 2010 and 2012. The projects are owned by a combination of utilities and merchant generating companies and are under contract using full cost-of-service principals.
 The DPUC solicited proposals for peaking generation, as required by the 2007 energy legislation, and cited in its decision the need to address the still-existing shortfall of peaking capacity.

The 2007 energy legislation also established the process to develop an integrated resource plan (IRP). The Connecticut Energy Advisory Board (CEAB) currently is developing an IRP with the state’s electric utilities, Connecticut Light & Power Company, and United Illuminating Company. The DPUC will make a final decision on the proposed IRP plan in December 2008.

In recent years, efforts have been made in New Hampshire to stimulate the development of in-state renewable electricity generation. Among other recent activities, the New Hampshire legislature and governor have passed laws and policies intended to stimulate the construction of wind and biomass facilities in remote northern areas of the state (i.e., Coos County).
 The objective of helping to stimulate timely renewable generation in the northern part of the state manifested itself in July 2008 with the passage of New Hampshire Senate Bill 383.
 This legislation establishes a commission charged with developing a plan by December 1, 2008, for expanding transmission capacity in this area and a proposal for upgrading the area’s transmission system. The plan must take into consideration options, processes, and timelines of regional and state solutions.
In May 2008, the Vermont Department of Public Service released a draft of the Vermont Comprehensive Energy Plan 2009—An Update to the 2005 Twenty-Year Electric Plan.
 The draft will be finalized before January 15, 2009, after public review and comment. The final plan will contain a number of actions and recommendations for policy makers, legislators, and regulators and will help the state manage the transition from the use of traditional fossil fuels to cleaner energy supplies.

12.4 Summary of Interregional Planning

ISO New England’s planning activities are closely coordinated among the six New England states as well as with neighboring systems and the federal government. 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 emission requirements, will likely become increasingly necessary. Thus, identifying the potential impacts that proposed generating units and transmission projects could have on neighboring systems is beneficial to support the reliable and economic performance of the overall system.
Section 13 
Conclusions and Recommendations
The publication of the 2008 Regional System Plan and the issuance of the current Transmission Project Listing meet the requirements of the ISO’s FERC tariff to issue an annual RSP. With broad input from regional stakeholders, this plan assesses New England’s bulk power system and identifies system improvements required for serving load reliably throughout New England for the next 10 years. The plan builds on the results of RSP07 and other regional activities. It also reports on the significant progress that has been made over the past several years by the ISO, regional stakeholders, state regulators, elected officials, market participants, and transmission owners to improve the reliability of the system as a result of implementing RSP projects. RSP08 draws the following conclusions about the outlook for the development of New England’s bulk electric power system over the next 10 years.

Energy and Load Growth—By the end of the 10-year planning period, the region can expect lower growth in the use of electric energy than the RSP07 forecast: 0.8% per year compared with 1.2% per year. Summer peak loads also will grow at a lower rate—1.2% per year compared with 1.7% per year. The system load factor will continue to decline, which will lead to the need for more peaking resources. 
Capacity Market—The first FCM auction successfully cleared 1,800 MW of new demand and supply resources. Assuming that these new resources and existing ones meet their capacity obligations, the region will not need additional resources until 2015. Because over 12,000 MW of resources are seeking qualification for the ISO’s second FCM auction, this new capacity market appears highly successful.

Transmission System—Transmission studies, which are necessary to meet NERC, NPCC, and ISO procedural requirements to properly assess the future state of the system, have identified needs for transmission improvements throughout the region to meet NERC, NPCC, and ISO planning criteria. These studies, done collaboratively with transmission owners and stakeholders, have produced major new plans, as described in RSP08, including NEEWS and MPRP. However additional work is needed to ensure that transmission owners provide timely and accurate transmission project cost estimates throughout the development of transmission projects. The results of RSP08 studies show no apparent transmission congestion on the system for 2009 and through 2018. This is attributable to system improvements identified in previous RSPs that are now in service and RSP08 assumptions about future system resources and transmission improvements.
Fuel Diversity—New England will remain heavily dependent on natural gas as a primary fuel for generating electric energy for the foreseeable future. Continued enhancement of the regional and interregional natural gas infrastructure serving New England and its neighboring systems will help expand and diversify natural gas sources to serve the region’s increasing demand for electric power production from natural gas. Enhancements could include improvements to pipelines and storage fields, access to new supply regions, and new LNG supplies. Encouraging gas-burning generators to convert to dual-fuel capability will increase their fuel flexibility and reduce the probability of generation interruptions when the natural gas supply is interrupted.
Environmental Requirements—Environmental regulations and RPS policies are increasingly important factors in creating the need for and incentives for the development of renewable resources. These same regulations and policies will result in higher emission costs for fossil fuel generators, driven principally by RGGI’s CO2 cap, which starts in 2009. RPS and states’ energy goals also create the need for more energy efficiency to offset the growth in demand across the region. The ISO and the region’s stakeholders must consider the interaction of environmental regulations and electric power reliability requirements in planning the bulk power system and achieving the region’s environmental goals.
Energy Costs and Emissions—The ISO’s RSP simulations of the operation of the generation system over the next 10 years show that production costs, LSE electric energy expenses, and emissions can vary considerably with the uncertainty in natural gas prices and CO2 emission price adders. The region will find it challenging to meet RGGI requirements, especially with higher natural gas prices relative to residual oil prices.
Interregional Planning—Interregional planning will become more important with the increased need to coordinate with neighboring regions and to consider additional energy imports from Canada and points west, especially to integrate wind and other renewable resources being developed in those areas.

System Integration of Variable-Output Resources—As variable-output resources (i.e., wind and demand resources) develop further, their integration into bulk power system operations will prove challenging but also will present many opportunities. The use of distributed generation and “smart-grid” devices, such as advanced metering interfaces, will help in this integration.
Planning Process—The RSP planning process continues to evolve. The ISO will continue working with New England transmission owners to fully develop the local transmission planning process. The ISO also has implemented FERC Order 890 and has begun economic studies with stakeholders for meeting the requirements of Attachment K of the OATT. Active involvement and participation by all stakeholders, including public officials, state agencies, market participants, and other PAC members, are key elements of an open, transparent, and successful planning process. 

List of Acronyms and Abbreviations
	Acronym/Abbreviation
	Description

	AEO
	Annual Energy Outlook

	AGC
	automatic generation control

	AMR06
	2006 Annual Markets Report

	AMR07
	2007 Annual Markets Report

	APS
	Alternative Portfolio Standard

	ARP
	Acid Rain Program

	BACT
	best available control technology

	BHE
	1) RSP subarea of Northeastern Maine

	
	2) Bangor Hydro Electric (Company)

	BOSTON 
	RSP subarea of Greater Boston, including the North Shore

	C&LM
	conservation and load-management

	CAA
	Clean Air Act

	CAAA
	Clean Air Act Amendments of 1990

	CAGR
	compound annual growth rate

	CAIR
	Clean Air Interstate Rule

	CAMR
	Clean Air Mercury Rule

	CEAB
	Connecticut Energy Advisory Board

	CEII
	Critical Energy Infrastructure Information

	CELT
	capacity, energy, loads, and transmission

	2007 CELT Report
	2007–2016 Forecast Report of Capacity, Energy, Loads, and Transmission

	2008 CELT Report
	2008–2017 Forecast Report of Capacity, Energy, Loads, and Transmission

	CHP
	combined heat and power

	CMA/NEMA
	RSP subarea that comprises central Massachusetts and northeastern Massachusetts

	CMP
	Central Maine Power (Company)

	CMR
	Code of Massachusetts Regulations

	CO
	carbon monoxide

	CO2
	carbon dioxide

	CP
	criteria pollutants

	CT
	1) State of Connecticut

	
	2) RSP subarea that includes northern and eastern Connecticut

	
	3) Connecticut load zone

	CT DUP
	Connecticut Department of Environmental Protection

	CWA
	Clean Water Act

	DARD
	dispatchable asset-related demand

	DCT
	double-circuit tower

	DG
	distributed generation

	Document B-04
	Guidelines for NPCC Area Transmission Reviews

	Document B‑08
	NPCC Guidelines for Area Review of Resource Adequacy

	DOE
	U.S. Department of Energy

	DOER
	(Massachusetts) Department of Energy Resources

	DOT
	U.S. Department of Transportation

	DPUC
	Department of Public Utilities Control

	DRR Pilot
	Demand-Response Reserve Pilot Program

	EGOC
	Electric/Gas Operations Committee

	EIA
	Energy Information Administration (U.S. DOT)

	EPA
	U.S. Environmental Protection Agency

	EPAct
	Energy Policy Act of 2005

	ERCOT
	Electric Reliability Council of Texas

	ERO
	Electric Reliability Organization

	ESWG
	Economic Studies Working Group (ESWG)

	FCA
	Forward Capacity Auction

	FCA #1
	Forward Capacity Auction (held February 2, 2008)

	FCA #2
	Forward Capacity Auction (scheduled for December 8, 2008)

	FCM
	Forward Capacity Market

	FERC
	Federal Energy Regulatory Commission

	FRM
	Forward Reserve Market

	FTR
	financial transmission rights

	GIS
	Generator Information System

	GHG
	greenhouse gas 

	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

	GWh
	gigawatt-hour(s)

	HEDD
	high electric demand day

	Hg
	mercury

	HQ
	Hydro-Québec Control Area

	HQICC
	Hydro-Québec Installed Capability Credit

	HVAC
	heating, ventilation, and air conditioning

	HVDC
	high-voltage direct current

	Hz
	hertz

	ICAP
	installed capacity

	ICR
	Installed Capacity Requirement

	IESO
	Independent Electric System Operator (Ontario Canada)

	IMP
	Integrity Management Protocols

	IPSAC
	Inter-Area Planning Stakeholder Advisory Committee

	IRC
	ISO/RTO Council

	IREMM
	Interregional Electric Market Model

	IRP
	integrated resource plan

	ISO
	Independent System Operator of New England; ISO New England

	ISOs
	Independent System Operators

	IVGTF
	NERC’s Integrating Variable Generation Task Force

	JIPC
	Joint ISO/RTO Planning Committee

	JCSP
	Joint Coordinated System Plan

	kV
	kilovolt(s)

	kWh
	kilowatt-hour

	LAER
	lowest achievable emission rate

	LAI
	Levitan and Associates, Inc.

	lb
	pound

	LDC
	local distribution company

	LFG
	landfill gas

	LFTMOR
	locational forward 10-minute operating reserve

	LLC
	limited liability company

	LMP
	locational marginal price

	LNG
	liquefied natural gas

	LOLE
	loss-of-load expectation

	LSE
	load-serving entity

	LSEEE
	load-serving entity energy expense

	LSR
	local sourcing requirement

	MA
	Massachusetts

	MA DOER
	Massachusetts Department of Energy Resources

	MCL
	maximum capacity limit

	ME
	1) State of Maine

	
	2) RSP subarea that includes western and central Maine and Saco Valley, New Hampshire

	
	3) Maine load zone

	MEPCO
	Maine Electric Power Company, Inc.

	METU
	Market Efficiency Transmission Upgrade

	MGD
	million gallons per day

	MMBtu
	million British thermal units

	MOU
	memorandum of understanding

	MPRP
	Maine Power Reliability Program

	MPS
	Maine Public Service

	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

	NB
	New Brunswick

	NBP
	NOX Budget Program

	n.d.
	no date

	NECPUC
	New England Conference of Public Utilities Commissioners

	NEEWS
	New England East–West Solution

	NEGC
	New England Governors' Conference

	NEG/ECP
	New England Governors and the Eastern Canadian Premiers

	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

	NEWF
	New England Wind Forum

	NGA
	Northeast Gas Association

	NH
	1) State of New Hampshire

	
	2) RSP subarea that comprises northern, eastern, and central New Hampshire; eastern Vermont; and southwestern Maine

	
	3) New Hampshire load zone

	NICE
	Northeast International Committee on Energy

	NIETC
	National Interest Electric Transmission Corridors

	NNE
	northern New England

	NOR
	RSP subarea that includes Norwalk and Stamford, Connecticut

	NOX
	nitrogen oxide(s)

	NPCC
	Northeast Power Coordinating Council

	NPDES
	National Pollution Discharge Elimination System

	NRI
	Northeast Reliability Interconnection Project

	NWVT
	Northwest Vermont

	NY
	New York Balancing Authority Area

	NYISO
	New York Independent System Operator

	O3
	ozone

	OATT
	Open Access Transmission Tariff

	ODR
	other demand resource

	OP 3
	ISO Operating Procedure No. 3, Reliability Standards for the New England Bulk Power Supply System

	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

	OP 21
	ISO Operating Procedure No. 21, Action during an Energy Emergency

	OTC
	Ozone Transport Commission

	PAC
	Planning Advisory Committee

	PAR
	phase-angle regulating transformer

	Pb
	lead

	PHMSA
	Pipeline and Hazardous Materials Safety Administration

	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
	2.5-micron particulate matter

	PM10
	10-micron particulate matter

	pnode
	pricing node

	PP 3
	ISO Planning Procedure No. 3, Reliability Standards for the New England Bulk Power Supply System

	ppm
	parts per million

	PSPC
	NEPOOL Power Supply Planning Committee

	Pub. L.
	public law

	queue (the)
	ISO Generation Interconnection Queue

	RACT
	reasonable available control technology

	RC
	NEPOOL Reliability Committee

	RCPF
	reserve-constraint penalty factor

	REC
	Renewable Energy Certificate

	RI
	1) State of Rhode Island

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

	
	3) Rhode Island load zone

	RFP
	Request for Proposal

	RGGI
	Regional Greenhouse Gas Initiative

	RPS
	Renewable Portfolio Standard

	RR
	resulting reserve

	RSP
	Regional System Plan

	RSP05
	2005 Regional System Plan

	RSP06
	2006 Regional System Plan

	RSP07
	2007 Regional System Plan

	RSP08
	2008 Regional System Plan

	RTEG
	real-time emergency generation

	RTO
	Regional Transmission Organization

	RWK
	Rumford–Woodstock–Kimball Road

	SB
	Senate Bill

	SCC
	seasonal claimed capability

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

	
	2) Southeastern Massachusetts load zone

	Lower SEMA
	lower southeastern Massachusetts

	SF6
	sulfur hexafluoride

	SIP
	state implementation plan

	SMD
	Standard Market Design

	SME
	RSP subarea for Southeastern Maine

	SNE
	southern New England

	SNETR
	Southern New England Transmission Reinforcement

	SO2
	sulfur dioxide

	SOEI
	Sable Offshore Energy Inc.

	SPEED
	Sustainably Priced Energy Enterprise Development

	SPC
	system production cost

	SPS
	special protection system

	Stat.
	statute

	SWCT
	RSP subarea for Southwest Connecticut

	SWRI
	Southwest Rhode Island

	TBtu
	trillion Btu, which equals 1012 Btu

	TFCP
	NPCC’s Task Force on Coordination of Planning

	TO
	transmission owner

	Transmission Tariff
	Open Access Transmission Tariff

	UCAP
	unforced capacity

	UMASS
	University of Massachusetts

	U.S.
	United States

	VELCO
	Vermont Electric Power Company

	VOC
	volatile organic compound

	VT
	1) State of Vermont

	
	2) RSP subarea that includes Vermont and southwestern New Hampshire

	
	3) Vermont load zone

	2006 VT LMR
	2006 Vermont Transmission System Long-Range Plan

	WCMA
	West Central Massachusetts load zone

	WCSB
	Western Canadian Sedimentary Basin

	WMA
	RSP subarea for Western Massachusetts

	w/o
	without

	WSCC
	winter seasonal claimed capability
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� PAC materials (2001–2008) are available online at�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/index.html.


� In general, supply-side resources are generating units that use nuclear energy, fossil fuels (such as natural gas, oil, or coal), or renewable fuels (such as water, wind, or the sun) to produce electricity. Demand-side resources are measures that reduce consumer demand for electricity from the bulk power system, such as using 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. They also include using electricity generated on site (i.e., distributed generation, or DG). Demand response in wholesale electricity markets occurs when market participants reduce their consumption of electric energy from the network in exchange for compensation based on wholesale market prices.


� Information on NERC requirements is available online at �HYPERLINK "http://www.nerc.com"��http://www.nerc.com� (Princeton, NJ: NERC, 2007). The ISO operates under several FERC tariffs, including the ISO New England Transmission, Markets, and Services Tariff (Transmission Tariff) (2008), of which Section II is the Open Access Transmission Tariff (OATT) and Section IV is the Self-Funding Tariff. These documents are available online at �HYPERLINK "http://www.iso-ne.com/FERC/filings/tariff/"��http://www.iso-ne.com/regulatory/tariff/index.html� and http://www.iso-ne.com/regulatory/tariff/sect_2/index.html.


� A CO2 emissions allowance is a regulatory agency’s authorization under the Regional Greenhouse Gas Initiative (RGGI) CO2 trading program to emit up to one ton of CO2 (subject to limitations of the initiative). 


� ISO New England Phase II Wind Study (Boston, MA: Levitan and Associates, Inc., March 2008); �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2008/may202008/lai_5-20-08.pdf"��http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2008/may202008/lai_5-20-08.pdf�. The LAI study determined the onshore and offshore sites with the highest potential to provide a wind capacity of about 15,000 MW within a 20-mile and a 40-mile range of 345 kV transmission lines. The only other criteria used to select the sites were population density, minimum wind speed class, and maximum water depth in the case of offshore sites. The Joint Coordinated System Plan (JCSP) and U.S. Department of Energy (DOE) study shows the potential development of 10,000 MW of wind resources within New England (refer to Section � REF _Ref202579455 \r \h � \* MERGEFORMAT �12.2.5�).


� The Transmission Project Listing is a summary of needed transmission projects for the region. Information about the current RSP08 Transmission Project Listing can be accessed online at �HYPERLINK "http://www.iso-ne.com/trans/rsp/index.html.%20%20"��http://www.iso-ne.com/trans/rsp/index.html. �


� The stakeholder requests for economic studies were discussed at the April 30, 2008, PAC meeting (� HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2008/apr302008/index.html" �http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2008/apr302008/index.html�). The requests included studies of the Northeast Energy Link, the Seabrook–Boston/Canal HVDC cable, the Green Line project, options for developing renewable resources in northern New England and along its coast, increased imports from Canada, and transmission improvements in Southeast Massachusetts.


� Preventing Undue Discrimination and Preference in Transmission Service, Final Rule, 18 CFR Parts 35 and 37, Order No. 890 (Docket Nos. RM05-17-000 and RM05-25-000), (Washington, DC: FERC, 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�. More information on Attachment K of the OATT is available online at http://www.iso-ne.com/regulatory/tariff/sect_2/oatt/index.html.


� An RTO is a Regional Transmission Organization. Created in April 2003, the ISO/RTO Council (IRC) is an association of the nine functioning North American ISOs and RTOs. IRC members collaborate to develop effective processes, tools, and standard methods for improving competitive electricity markets across North America. The ISO/RTO Planning Protocol is described in Section � REF _Ref204999707 \r \h � \* MERGEFORMAT �12.2.3�. PJM Interconnection 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.


� The ISO’s approach to load forecasting is to analyze the region and states overall as opposed to compiling information from individual electricity customers. Economic information about the region was obtained from the “Moody’s Economy.com” Web site as published for October 2007 (West Chester, PA: Moody's Analytics, Inc.); http://�HYPERLINK "http://www.economy.com"��www.economy.com�/. The ISO’s Capacity, Energy, Load, and Transmission (CELT) reports contain more detailed information on short- and long-run forecast methodologies, models, and inputs; weather normalization; regional, state, subarea, and load-zone annual electric energy and peak-load forecasts; high- and low-forecast bandwidths; and retail electricity prices. They are available online at “CELT Forecasting Details 2008,” http://www.iso-ne.com/trans/celt/fsct_detail/index.html, and “CELT Report 2008,” �HYPERLINK "http://www.iso-ne.com/trans/celt/report/index.html"��http://www.iso-ne.com/trans/celt/report/index.html�.


� Peak loads that have a 50% chance of being exceeded and are expected to occur at a weighted New England-wide temperature of 90.4ºF are termed “50/50” peak loads and are considered to be the “reference” case. Peak loads that have a 10% chance of being exceeded and are expected to occur at a weighted New England-wide temperature of 94.2ºF are considered “90/10” peak loads and represent the more extreme case. 


� The ICR is the total amount of installed capacity the system needs to meet the NPCC LOLE criterion. 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 Installed Capacity Requirements for the region, minus the tie-reliability benefits associated with the Hydro-Québec Phase I/II Interface (termed HQICCs). A capability year runs from June 1 through May 31 of the following year. Refer to Section 4. For additional information on the LOLE criterion, refer to “NPCC Regional Documents” in the Criteria, Guides, and Procedures sections of the NPCC Web site (New York: NPCC Inc., 2007); � HYPERLINK "http://www.npcc.org/documents/regStandards/Criteria.aspx" �http://www.npcc.org/documents/regStandards/Criteria.aspx�.


� Load pockets are areas of the system where the transmission capability is not adequate to import capacity from other parts of the system, and load must rely on local generation.


� A Renewable Energy Certificate represents the environmental attributes of one megawatt-hour of electricity from a certified renewable generation source for a specific state’s Renewable Portfolio Standard. Providers of renewable energy are credited with RECs, which are usually sold or traded separately from the electric energy commodity.


� Active demand resources provide demand response that is designed to reduce peak loads based on real-time system conditions or ISO instructions. Passive demand resources (e.g., energy efficiency) save electric energy during peak hours, which helps fulfill the ICR, but these projects do not reduce load based on real-time system conditions or ISO instructions.


� A Market Efficiency Transmission Upgrade is a type of transmission upgrade that is designed primarily to provide a net reduction in total production costs to supply the system load.


� The ISO, New England Power Pool (NEPOOL), and New England Conference of Public Utilities Commissioners (NECPUC) have formed an Economic Studies Working Group to provide a forum for discussing economic studies as required under OATT Attachment K and Attachment N, which describes the requirements for identifying a METU. NEPOOL was formed by the region’s utilities to ensure a dependable supply of electricity. Its members today are ISO stakeholders. Information about NEPOOL participants is available online at � HYPERLINK "http://www.iso-ne.com/committees/nepool_part/index.html#top" �http://www.iso-ne.com/committees/nepool_part/index.html#top� (2008).


� Formerly called a control area, a balancing authority area is the collection of generation, transmission, and loads within the metered boundaries of the entity (the balancing authority) that maintains the load/resource balance within this area.


� NICE includes representatives from the New England Governors and the Eastern Canadian Premiers (NEG/ECP). Additional information about NICE is available in its Report to the 31st Conference of New England Governors and Eastern Canadian Premiers Activities and Work Plan (June 2007); http://www.cap-cpma.ca/images/pdf/eng/2007%20NICE%20annual%20Report.pdf. 


� Energy Policy Act of 2005, Public Law 109-58, Title XII, Subtitle B, 119 Stat. 594 (2005) (amending the Federal Power Act to add a new Section 216).


� FERC designated the North American Electric Reliability Corporation as the ERO, which has statutory responsibilities to establish and enforce standards for the North American bulk power system (see Section � REF _Ref204395299 \r \h � \* MERGEFORMAT �12.1.2�).


� In general, demand-side resources are measures that reduce consumer demand for electricity from the bulk power system, such as using 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. They also include using electricity generated on site (i.e., distributed generation, or DG). Demand resources are demand-side resources that include installed measures, such as equipment, services, and strategies that result in additional and verifiable reductions in end-use demand on the electricity network during specific performance hours. Supply-side 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.


� Renewable sources of energy are those that are continually replenished and never exhausted, such as solar, hydro, wind, selected biomass, geothermal, ocean thermal, and tidal sources of power. Landfill gas (LFG) (i.e., the gas that decomposes in landfills that either is collected, cleaned, and used for generation or is vented or flared) also is regarded as a renewable resource. Some states consider fuel cells to be renewable. Pumped hydro is not counted as a renewable resource since the electricity for pumping comes mostly from fossil fuel (i.e., nonrenewable) generators. 


� 2007 Regional System Plan (RSP07) (October 18, 2007); available online at �HYPERLINK "http://iso-ne.com/trans/rsp/2007/rsp07_final_101907_public_version.pdf"��http://iso-ne.com/trans/rsp/2007/rsp07_final_101907_public_version.pdf� or by contacting ISO Customer Service at 413-540-4220.


� 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 online at�http://www.iso-ne.com/committees/nepool_part/index.html (2008).


� In exchange for compensation based on wholesale electricity prices, customers in demand-response programs reduce load quickly to enhance system reliability or in response to price signals. The almost 1,700 MW in demand-resource programs does not include the demand response provided by other customer-based programs that are outside the ISO markets or control (i.e., other demand resources, ODRs). See Section � REF _Ref201976066 \r \h � \* MERGEFORMAT �5.2� for more details on demand resources.


� A balancing authority area, formerly referred to as a control area, is a group of generation, transmission, and loads within the metered boundaries of the entities (i.e., balancing authorities) that maintain the load-resource balance within these areas. Further information is available online at the Northeast Power Coordinating Council (NPCC) Web site in NPCC Control Area Certification Process (New York: NPCC Inc., n.d.); http://www.npcc.org/ and � HYPERLINK "http://www.nerc.com/" ��http://www.nerc.com/�. Note that the terminology in some references has not yet been updated.


� Locational marginal prices are calculated and published prices for electricity at one of five types of pnodes within the New England Balancing Authority Area: external interfaces, load nodes, individual generator-unit nodes, load zones, and the Hub. Standard Market Design (SMD) is New England’s energy-market structure that incorporates locational marginal pricing, as well as multiple settlements in day-ahead and real-time markets, and risk management tools to hedge against the impacts of higher differentials in LMPs when transmission congestion occurs. For more information, see the ISO’s 2007 Annual Markets Report (AMR07) (June 2008); http://www.iso-ne.com/markets/mkt_anlys_rpts/annl_mkt_rpts/index.html.


� In-merit generation refers to a supply offer that is accepted and dispatched because it is no more expensive than other accepted and dispatched supply offers. Out-of-merit capacity (in megawatts) is more expensive than the marginal, price-setting, supply offer.


� FERC Electric Tariff No. 3, ISO New England Inc. Transmission, Markets, and Services Tariff (Part II, Section 48) (2007); � HYPERLINK "http://www.iso-ne.com/regulatory/tariff/index.html." ��http://www.iso-ne.com/regulatory/tariff/index.html.�


� Any stakeholder can designate a representative to the PAC by providing written notice to the ISO. PAC materials (2001–2008) are available online at http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/index.html.


� “NERC Reliability Standards” (Princeton, NJ: NERC, 2008); �HYPERLINK "http://www.nerc.com/~filez/standards/Reliability_Standards.html"��http://www.nerc.com/~filez/standards/Reliability_Standards.html�. “NPCC Regional Documents” in the Criteria, Guides, and Procedures sections (New York: NPCC Inc., 2007); �HYPERLINK "http://www.npcc.org/documents/regStandards/Criteria.aspx"��http://www.npcc.org/documents/regStandards/Criteria.aspx�. “ISO New England Planning Procedures” (2008); http://www.iso-ne.com/rules_proceds/isone_plan/index.html. “Operating Procedures” (2008); http://www.iso-ne.com/rules_proceds/operating/index.html.


� Load pockets are areas of the system where the transmission capability is not adequate to import capacity from other parts of the system, and load must rely on local generation.


� The ISO’s Capacity, Energy, Load, and Transmission (CELT) reports 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 online at “CELT Forecasting Details 2008;” http://www.iso-ne.com/trans/celt/fsct_detail/index.html, and “CELT Report 2008;” �HYPERLINK "http://www.iso-ne.com/trans/celt/report/index.html"��http://www.iso-ne.com/trans/celt/report/index.html�.


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


�� EMBED Equation.3 �


�� The inflation rate was obtained from Moody’s Economy.com as published for October 2007 (West Chester, PA), http://�HYPERLINK "http://www.economy.com"��www.economy.com�/.


� Installed capacity is the megawatt capability of a generating unit, dispatchable load, external resource or transaction, or demand-side resource that qualifies as a participant in the ISO’s Forward Capacity Market according to the market rules. Additional information is available online at �HYPERLINK "http://www.iso-ne.com/markets/othrmkts_data/fcm/index.html"��http://www.iso-ne.com/markets/othrmkts_data/fcm/index.html�. For each capacity zone that will experience price separation in an upcoming Forward Capacity Auction, the peak energy rent is the market-based hourly revenue that a capacity resource will be able to earn, minus its variable operating cost, including fuel cost. Because the RSP08 load forecast was developed before running the first FCA, the assumed capacity price does not reflect the results of the first auction. Section � REF _Ref201977716 \r \h � \* MERGEFORMAT �5.1� contains additional information on the FCA. 


�The forecast documentation is available online at http://www.iso-ne.com/trans/celt/fsct_detail/index.html.


� Details of the loads are available online at the ISO Web site, “CELT Forecasting Details 2008;”�http://www.iso-ne.com/trans/celt/fsct_detail/index.html. The full CELT report, 2008–2017 Forecast Report of Capacity, Energy, Loads, and Transmission, is available online at http://www.iso-ne.com/trans/celt/report/2008/2008_celt_report_final.pdf.


� For additional information, refer to the March 28, 2008, pricing node (pnode) table available at the ISO Web site, “Settlement Model Information 2008;” http://www.iso-ne.com/stlmnts/stlmnt_mod_info/2008/index.html. Also see AMR07.


� Probabilistic analyses use statistical estimates of an event taking place and explicitly recognize that the inputs are uncertain. Thus, the outcome of a probabilistic analysis is a measure of the likelihood of an event taking place.


� 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 online at �HYPERLINK "http://www.npcc.org/documents/regStandards/Criteria.aspx"��http://www.npcc.org/documents/regStandards/Criteria.aspx�.


� 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.


� Devon Power, LLC, 115 FERC ¶ 61,340, Order on Rehearing and Clarification, 117 FERC ¶ 61,133 (Docket No. ER03-563, et al.) (2006). Also see Settlement Agreement Resolving All Issues at § VIII.B (FCM Settlement), filed in Explanatory Statement in Support of Settlement Agreement of the Settling Parties and Request for Expedited Consideration and Settlement Agreement Resolving All Issues, Devon Power, LLC, et al. (Docket Nos. ER03-563-000, -030, -055) (filed Mar. 6, 2006).


� The amount procured may exceed the ICR as a result of either price floors established in 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 size of 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; see Section � REF _Ref202151522 \r \h � \* MERGEFORMAT �5.1.2�.


� 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 Installed Capacity Requirements for the region, minus the tie-reliability benefits associated with the Hydro-Québec Phase I/II Interface (termed 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 representative net ICR values are the values calculated by the ISO solely to inform New England stakeholders. These values have not and will not be filed with the FERC for approval. Capability years run from June 1 through May 31of the following year.


� A bus is a point of interconnection to the system. Internal transmission constraints are addressed by the modeling of local sourcing requirements (LSRs) and maximum capacity limits (MCLs); see Section � REF _Ref201985943 \r \h � \* MERGEFORMAT �4.3�.


� ISO 2008–2017 Forecast Report of Capacity, Energy, Loads, and Transmission (April, 2008); http://www.iso-ne.com/trans/celt/report/index.html.


� The detailed assumptions, methodology of simulations, and results are documented in detail in the ISO New England Installed Capacity Requirements for the 2008–2009 Capability Year Report (March 21, 2008); http://www.iso-ne.com/genrtion_resrcs/reports/nepool_oc_review/2008/icr2008-2009_report_final_3-21-2008.pdf.


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


� Operating Procedure No. 4, Action during a Capacity Deficiency (March 5, 2008);�http://www.iso-ne.com/rules_proceds/operating/isone/op4/index.html. Operating Procedure No. 4, Action in an Emergency (April 13, 2007); http://www.iso-ne.com/rules_proceds/operating/isone/op4/index.html.


� Deactivation is the “mothballing” of a facility, such that with some minor reconditioning, it could be brought back into service in a relatively short time period.


� To obtain 3,000 MW of load and capacity relief, ISO system operators would need to implement Actions 1 through 13 of OP 4, which include allowing the depletion of the 30-minute reserve (600 MW), scheduling market participants’ submitted emergency transactions and arranging emergency purchases between balancing authority areas (1,800  MW–2,000 MW), implementing 5% voltage reductions (600 MW). 


� Representative LSR and MCL values are calculated by the ISO solely to inform New England stakeholders. These representative values will not be filed with the FERC for approval.


� The ISO’s 2007 Annual Markets Report describes the FCM in more detail. The report is available online 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. �


� Delist bids can be static delist bids, permanent delist bids, export bids, or administrative export delist bids. Refer to AMR07 for additional information.


� The capacity clearing price collar is a negotiated provision in the market rules for the FCM that places an administrative price cap and floor at two specific price thresholds in the FCA. The capacity clearing price collar is in effect until three successful FCAs have been conducted in the “Rest-of-Pool” capacity zone but no more than the first five FCAs. During this timeframe, the capacity clearing price will not be greater than 1.4 times the cost of new entry (CONE) (i.e., the $/kW-month value of the cost to develop new capacity specific to a capacity zone and commitment period) or fall below 0.6 times the CONE. All capacity remaining in the FCA at the lower bound of the capacity clearing price collar has the option to choose a proration of the megawatts or price based on the total amount of capacity that cleared the auction above the new Installed Capacity Requirement. The CONE for the first FCA was set at $7.50/kW-month. The CONE for the second FCA will be $6.00/kW-month.


� Real-time emergency generation is distributed generation that must limit its operation when the ISO calls on it to operate during certain levels and types of voltage-reduction actions in order to comply with the generation’s federal, state, or local air quality permit(s), or combination of permits. Real-time emergency generators are required to begin operating within 30 minutes, which results in increasing supply on the New England grid, and also to continue that operation until receiving a dispatch instruction allowing them to shut down (also see Section � REF _Ref206994838 \r \h � \* MERGEFORMAT �5.2.1�).


� Because real-time emergency generators are allowed to run only during an emergency, the market rules limit their total obligation to 600 MW (also see Section � REF _Ref202839054 \r \h � \* MERGEFORMAT �5.2.1�).


� Most CHP resources generate electricity from a depletable resource, such as oil or gas, and thus are different from renewable resources (e.g., wind, solar power, or sustainable biomass) that continually are regenerated. The benefit of CHP, however, is that it uses fuel more efficiently because, in addition to generating electricity, it makes use of thermal energy that other types of thermal power plants often waste.


� Critical-peak pricing is a type of dynamic pricing whereby the majority of kilowatt-hour usage is priced according to time of use; during hours when the system is experiencing high peak demand, electric energy usage is subject to higher hourly prices. Variable-peak pricing is a type of time-of-use rate in which the on-peak rate changes daily to reflect average day-ahead wholesale market prices during predetermined on-peak hours.


� See Market Rule 1, Section III.E.1.3, Appendix E, Load Response Program; http://www.iso-ne.com/regulatory/tariff/sect_3/index.html.


� Projects involving only transmission or which did not increase an existing generator’s capacity were excluded.


� Many projects have been proposed but have been discontinued because of problems faced during their development related to financing, licensing, insufficient market incentives, or other issues. More specific information on interconnection projects is available online at the ISO Web site, “Interconnection Status” (2008); http://www.iso-ne.com/genrtion_resrcs/nwgen_inter/status/index.html.


� On the basis of the total number of queue projects, the attrition rate is over 89%.


� 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. This automatic generation control capability is necessary to balance supply levels with the second-to-second variations in demand. Regulation services are purchased through a market separate from the reserves market.


� ISO Operating Procedure No. 8, Operating Reserves and Regulation (October 1, 2006);�http://www.iso-ne.com/rules_proceds/operating/isone/op8/index.html.


� ISO Operating Procedure No. 19, Transmission Operations (April 13, 2007);�http://www.iso-ne.com/rules_proceds/operating/isone/op19/op19_rto_final.pdf.


� The types of reserves that can meet these requirements are defined in Market Rule 1, Standard Market Design (Section III of FERC Electric Tariff No. 3) (2008); http://www.iso-ne.com/regulatory/tariff/sect_3/index.html.


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


� 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 are usually economic 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.


� The actual load levels of these five events were the only ones that fell below the lower bound of customer-baseline uncertainty at the 95% confidence level.


� NERC uses the “starting reliability” and “net output factor” performance indices in its Generating Availability Data System (GADS). The formulae to calculate these indexes are included in the GADS Data Reporting Instructions, Appendix F, “Performance Indices and Equations” (2007);�http://www.nerc.com/files/apd-f_Performance_Indexes_and_Equations.pdf.


� Refer to discussions in RSP07 (� HYPERLINK "http://www.iso-ne.com/trans/rsp/2007/rsp07_final_101907_public_version.pdf" ��http://www.iso-ne.com/trans/rsp/2007/rsp07_final_101907_public_version.pdf�), RSP06 (� HYPERLINK "http://www.iso-ne.com/trans/rsp/2006/rsp06_final_public.pdf" ��http://www.iso-ne.com/trans/rsp/2006/rsp06_final_public.pdf�), RSP05 (� HYPERLINK "http://www.iso-ne.com/trans/rsp/2005/05rsp.pdf" ��http://www.iso-ne.com/trans/rsp/2005/05rsp.pdf�), and RTEP04 (� HYPERLINK "http://www.iso-ne.com/trans/rsp/2004/RTEP04_Exec_and_Summary_Report_Final_Publication.pdf" ��http://www.iso-ne.com/trans/rsp/2004/RTEP04_Exec_and_Summary_Report_Final_Publication.pdf�). 


� Landfill gas, the gas that decomposes in landfills, either is collected, cleaned, and used for generation or is vented or flared.


� The Everett terminal is owned and operated by Suez LNG NA’s subsidiary, Distrigas of Massachusetts (DOMAC).


� In the petroleum and natural gas industries, shut-in production refers to a production amount set lower than the available output (of an oil or gas producing well).


� Refer to the ISO’s 2006 Annual Markets Report (AMR06) (June 2007), available online at�http://www.iso-ne.com/markets/mkt_anlys_rpts/annl_mkt_rpts/index.html.


� During that same timeframe, the ISO did not implement either OP 21 or Appendix H of Market Rule 1.Additional information about these events is available online at http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/prtcpnts/mtrls/2007/dec72007/npc_dec2007.pdf.


� These contribution percentages are seasonally dynamic and include deliveries to both the power and core gas sectors. 


� ISO Seasonal Claimed Capability Report (April 1, 2008);�http://www.iso-ne.com/genrtion_resrcs/snl_clmd_cap/2008/scc_apr_2008.xls.


� This value includes only claimed capacity that burns pipeline-quality gas and not claimed capacity that burns landfill gas.


�Report to Connecticut General Assembly on Electric Reliability (Docket No, 07-06-62) (New Britain, CT: State of Connecticut DPUC, June 19, 2008).


� The 8,587 MW of systemwide gas-only generation includes Mystic units #8 and #9, which are fueled directly by vaporized liquefied natural gas.


� “Gas Supply Information for the Northeast Gas Industry,” Emergency Communication Manual (Needham Heights, MA: NGA, December 1, 2007). PJM Interconnection 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.


� ISO Operating Procedure No. 21, Action during an Energy Emergency (October 13, 2006);�http://www.iso-ne.com/rules_proceds/operating/isone/op8/index.html.


� Workshop information can be found on the ISO Web site located at�http://www.iso-ne.com/committees/comm_wkgrps/othr/egoc/mtrls/2008/feb202008/index.html.


� VOCs come principally from the transportation sector.


� "Regulations and Statutes," Air and Radiation (Washington, DC: U.S. EPA, March 5, 2007); available online at�http://www.epa.gov/air/oarregul.html.


� State environmental regulatory agencies submit SIPs to the regional EPA office for review and approval.


� BACTs are pollution control measures mandated by the CAA based on the maximum degree that each pollutant can be reduced with consideration of energy, environmental, and economic impacts. State and local permitting agencies typically determine BACTs on a case-by-case basis, and the technologies are implemented through the application of production processes or other available methods. LAERs are the most stringent CAA designations for the levels of control required for major emission sources in CAA nonattainment areas. LAER technologies are the most effective pollution-control measures regardless of cost.


� The annual SO2 NAAQS is 0.03 ppm; the 24-hour standard is 0.14 ppm. The annual NOX standard is 0.053 ppm.


� Additional information about Title IV of the Clean Air Act Amendments is available at “Title IV: Acid Deposition Control,” The Clean Air Act of 1990, a Primer of Consensus Building (Washington, DC: U.S. EPA, 1990); http://www.epa.gov/air/caa/title4.html.


� Regulatory agencies may authorize emissions allowances for periods other than one year, such as for one season or for a three-year period. Several federal and regional emissions cap-and-trade programs are in effect or currently are being developed. 


� "Clean Air Markets—Data and Maps," Emissions (Washington, DC: U.S. EPA, 2008); http://camddataandmaps.epa.gov/gdm/index.cfm?fuseaction=emissions.wizard.


� “Control of Sulfur Dioxide Emissions from Power Plants and Other Large Stationary Sources of Air Pollution,” Section 22a-174-19a (CT Bureau of Air Management, Department of Environmental Protection, April 4, 2006); � HYPERLINK "http://www.ct.gov/dep/lib/dep/air/regulations/mainregs/sec19a.pdf" ��http://www.ct.gov/dep/lib/dep/air/regulations/mainregs/sec19a.pdf�. The 15 ppm limit for distillate oil is set for the transportation sector, but is used as the de facto limit for generators using distillate fuel.


� 310 Code of Massachusetts Regulations Chapter 7: Air Pollution Control Regulations (310 CMR 7.05[1]) (Boston: MA Department of Environmental Protection, May 2008); http://www.mass.gov/dep/service/regulations/310cmr07.pdf.


� "Overview of HB 284—the New Hampshire Clean Power Act Ground-Breaking Legislation to Reduce Multiple Harmful Pollutant (sic) from New Hampshire’s Electric Power Plants," Air Resources (Concord, NH: NH Department of Environmental Services, November 2002); http://www.des.state.nh.us/ard/CleanPowerAct.htm.


� RACTs are air pollution control measures in CAAA nonattainment areas that are considered to be “reasonably available” when accounting for social, economic, and environmental impacts. State implementation plans include RACT requirements for reducing emission levels from existing sources. RACT measures typically are less stringent than best available control technologies.


� The Ozone Transport Commission is a multistate organization created under the CAAA that advises EPA on ozone transport issues and develops and implements regional solutions to ground-level ozone problems in the Northeast and Mid-Atlantic regions. Additional information is available online at the OTC Web site (2008); http://www.otcair.org/index.asp.


� 310 Code of Massachusetts Regulations Chapter 7: Air Pollution Control Regulations (310 CMR 7.29) (Boston: MA Department of Environmental Protection, May 2008); � HYPERLINK "http://www.mass.gov/dep/service/regulations/310cmr07.pdf" ��http://www.mass.gov/dep/service/regulations/310cmr07.pdf�. “PART Env-A 1211 Nitrogen Oxides (NOX),” Env-A 1200: Prevention, Abatement and Control of Stationary Source Air Pollution (Concord, NH: NH Department of Environmental Services, 2008); http://www.des.state.nh.us/rules/env-a1200.pdf.


� Additional information on the NOX SIP Call program and the NOX Budget Trading Program is available online at the EPA Website, “NOX Budget Trading Program/NOX SIP Call;” � HYPERLINK "http://www.epa.gov/airmarket/progsregs/nox/sip.html#sipcall" �http://www.epa.gov/airmarket/progsregs/nox/sip.html#sipcall�.


� Kyle Danish, “United States: D.C. Circuit Vacates Clean Air Interstate Rule, Creating Uncertainty for Air Regulatory Programs,” Issue Alert (July 14, 2008); http://www.vnf.com/assets/attachments/376.pdf.


� Eric Groton, “EPA's Clean Air Interstate Rule (CAIR) Vacated by D.C., Circuit Court” (Austin, TX: Vinson and Elkins, LLP, July 2008); http://www.martindale.com/legal-articles/Article_Abstract.aspx?id=466838&isAuth=1.


� The other HEDD states are New York, New Jersey, Pennsylvania, Delaware, and Maryland.


� Memorandum of Understanding (MOU) Among the States of the Ozone Transport Commission Concerning the Incorporation of High Electric Demand Day Emission Reduction Strategies into Ozone Attainment State Implementation Planning  (Washington, DC: Ozone Transport Commission, March 2, 2007); http://www.otcair.org/document.asp?fview=Report.


� High Electric Demand Day and Air Quality in the Northeast (White Paper) (Boston: NESCAUM; June 5, 2006); �HYPERLINK "http://www.nescaum.org/documents/high-electric-demand-day-and-air-quality-in-the-northeast."��http://www.nescaum.org/documents/high-electric-demand-day-and-air-quality-in-the-northeast.� NESCAUM is a nonprofit association of air quality agencies in the six New England states plus New York and New Jersey that provides scientific, technical, analytical, and policy support to the air quality programs of these Northeast states.


� EPA’s regulatory actions related to visibility are summarized online at � HYPERLINK "http://www.epa.gov/air/visibility/actions.html" �http://www.epa.gov/air/visibility/actions.html�. Additional information about the Regional Haze Program is available at “EPA’s Regional Haze Program;” http://www.epa.gov/air/visibility/program.html.


� N. Levin and C. Yanca, “Summary and Analysis of the Clean Air Mercury Rule Decisions: New Jersey et  al. v. EPA, Decided February 8, 2008, D.C Court of Appeals,” (Portland. OR: Frontier Concepts, February 27, 2008);  � HYPERLINK "http://www.cooperenvironmental.com/CAMR%20Case%20Summary%20and%20Analysis" ��http://www.cooperenvironmental.com/CAMR%20Case%20Summary%20and%20Analysis�%20030108.pdf.


� Connecticut Clean Air Mercury Rule State Plan (Hartford, CT: CT Bureau of Air Management, Department of Environmental Protection, October 29 2007); http://www.ct.gov/dep/lib/dep/air/regulations/proposed_and_reports/camr_state_plan_body_final.pdf.


� 310 Code of Massachusetts Regulations Section 7.29: Emissions Standards for Power Plants (310 CMR 7.29) (Boston: MA Department of Environmental Protection, May 2008); http://www.mass.gov/dep/service/regulations/310cmr07.pdf.


� 310 Code of Massachusetts Regulations Section 7.02: U Plan Approval and Emission Limitations (310 CMR 7.02)�(Boston: MA Department of Environmental Protection, May 2008); � HYPERLINK "http://www.mass.gov/dep/service/regulations/310cmr07.pdf" �http://www.mass.gov/dep/service/regulations/310cmr07.pdf�. Note that the fate of this rule is uncertain since its existence is driven by a vacated federal rule.


� An Act Relative to the Reduction of Mercury Emissions, (HB 1673-FN—Final Version) (Concord: NH Department of Environmental Services, March 22, 2006); http://www.gencourt.state.nh.us/legislation/2006/hb1673.html.


� Massachusetts et al. Petitioners v. EPA et al. (No. 05-1120), 549 U.S. 497 (Decided April 2, 2007); http://www.supremecourtus.gov/opinions/06pdf/05-1120.pdf.


� “EPA is reluctant to rule on U.S. carbon emissions,” Point Carbon News, Vol. 3, Issue 10 (May 21, 2008); � HYPERLINK "http://www.pointcarbon.com/polopoly_fs/1.917949!CMNA20080521.pdf" �http://www.pointcarbon.com/polopoly_fs/1.917949!CMNA20080521.pdf�. 


� “Advance Notice of Proposed Rulemaking: Regulating Greenhouse Gas Emissions under the Clean Air Act” (EPA-HQ-OAR-2008-0318; FRL-8694-2) (Washington, DC: EPA, July 11, 2008); http://www.epa.gov/climatechange/anpr.html.


� An Act Concerning Connecticut Global Warming Solutions, (HB 5600) Public Act No. 08-98 (June 2, 2008); � HYPERLINK "http://www.cga.ct.gov/2008/ACT/PA/2008PA-00098-R00HB-05600-PA.htm" �http://www.cga.ct.gov/2008/ACT/PA/2008PA-00098-R00HB-05600-PA.htm�. An Act Establishing the Global Warming Solutions Act (Chapter 298 of the Massachusetts Acts of 2008; S.2540) (August 7, 2008); � HYPERLINK "http://www.mass.gov/legis/laws/seslaw08/sl080298.htm" �http://www.mass.gov/legis/laws/seslaw08/sl080298.htm�. 


� “RGGI Allowance Auction Design,” Regional Greenhouse Gas Initiative (2007); http://www.rggi.org/auction.htm.


� When the 12-month average price trigger of $7/ton would be surpassed in the allowance market, and a 14-month market-settling period has transpired, a generator’s percentage use of offsets could rise to 5% of its compliance obligation. Similarly, if the 12-month average price trigger surpasses $10/ton, the generator’s use of offsets could increase to 10% of the compliance obligation.


� Leakage refers to an increase in lower-cost, imported power from non-RGGI control areas (i.e., Canada, the non-RGGI part of PJM, etc.). 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. To some degree, imports could offset the intended CO2 reductions within the RGGI states and thereby compromise RGGI’s effect.


�Evaluation of Impact of Regional Greenhouse Gas Initiative (ISO New England, October 26, 2006); http://www.iso-ne.com/genrtion_resrcs/reports/emission/ne_rggi_study.pdf.


� New England Electricity Scenario Analysis: Exploring the Economic, Reliability, and Environmental Impacts of Various Resource Outcomes for Meeting the Region's Future Electricity Needs (ISO New England, August 2, 2007); http://www.iso-ne.com/committees/comm_wkgrps/othr/sas/mtrls/elec_report/scenario_analysis_final.pdf.


� GovTrack.us. S. 2191—110th Congress (2007): Lieberman-Warner Climate Security Act of 2007 (America’s Climate Security Act of 2007), GovTrack.us (database of federal legislation); � HYPERLINK "http://www.govtrack.us/congress/bill.xpd?bill=s110-2191" ��http://www.govtrack.us/congress/bill.xpd?bill=s110-2191� (accessed Jul 21, 2008). GovTrack.us. H.R. 6186—110th Congress (2008): Investing in Climate Action and Protection Act, GovTrack.us (database of federal legislation); http://www.govtrack.us/congress/bill.xpd?bill=h110-6186 (accessed Jul 21, 2008).


� “Cooling Water Intake Structures,” CWA Section 316b; Phase I—New Facilities. Fact Sheet. EPA-821-F-01-01 (Washington, DC: U.S. EPA, November 2001); http://www.epa.gov/waterscience/316b/phase1/316bph1fs.html.


� EPA’s suspension of Phase II of the CWA Section 316b was in response to the Second Circuit Court of Appeals decision in Riverkeeper, Inc., v. EPA, 475 F.3d 83 (2d Cir., 2007). Additional information is available online at EPA’s Web site, “National Pollutant Discharge Elimination System—Suspension of Regulations Establishing Requirements for Cooling Water Intake Structures at Phase II Existing Facilities” (Washington, DC: U.S. EPA, July 9, 2007); � HYPERLINK "http://www.epa.gov/fedrgstr/EPA-WATER/2007/July/Day-09/w13202.htm" ��http://www.epa.gov/fedrgstr/EPA-WATER/2007/July/Day-09/w13202.htm�. Also see the ISO’s “Summary of Meeting #6, 5.0 Environmental Issues for RPS08,” Environmental Advisory Group Minutes (February 29, 2008);�http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/eag/mins/2008/draft_eag_mtg_6_summary_2-29-08.pdf.


� An Act Relative to Green Communities (Chapter 169 of the Massachusetts Acts of 2008) (July 2, 2008); � HYPERLINK "http://www.mass.gov/legis/laws/seslaw08/sl080169.htm" �http://www.mass.gov/legis/laws/seslaw08/sl080169.htm�. (Green Communities Act).


� Maine Public Utilities Commission Revised Rules 65.407 Chapter 311 Portfolio Requirement (Effective November 6, 2007).


� Maine’s RPS allows FERC-qualifying facilities (i.e., efficient cogeneration plants) to count toward meeting its goal of having renewable resources provide 30% of its electricity use. Maine’s many paper mills typically meet this goal.


� Energy can be stored in a large rotating mass (e.g., flywheel), which can be called on to provide power for relatively brief periods of time.


� An Act Relating to the Vermont Energy Efficiency and Affordability Act (S 209) (2008); http://www.leg.state.vt.us/docs/2008/bills/passed/S-209.HTM.


� Sustainably Priced Energy Enterprise Development System, Rule 4.300 (Montpelier, VT: Vermont Public Service Board, September 10, 2006); http://www.state.vt.us/psb/rules/OfficialAdoptedRules/4300_SPEED.pdf.


� Annual RPS Compliance Report for 2006 (Boston: MA DOER, February 20, 2008); �http://www.mass.gov/doer/rps/rps-2006annual-rpt.pdf.


� 2007 Annual Report on Electric Restructuring (Augusta, ME: ME Public Utilities Commission, January 15, 2008); � HYPERLINK "http://www.maine.gov/mpuc/staying_informed/legislative/2006legislation/2007-2008Reports" ��http://www.maine.gov/mpuc/staying_informed/legislative/2006legislation/2007-2008Reports�toLegislature.htm.


� 2006 RPS Compliance Report (Harford, CT: CT Department of Public Utilities Control: March 20, 2008); http://www.dpuc.state.ct.us/electric.nsf/c0a9d87c63a283e88525742e0048bce1/12612e323072cfd0852574120061f52d?OpenDocument.


� The ISO’s RSP forecast of electric energy use in each state was extrapolated from 2017 to 2020 using the same growth rate as the last two years of the state’s forecast.


� If Massachusetts’s new legislative goal of meeting 20% of the state’s energy load with new renewable sources of energy by 2020 were assumed to be met instead of the 15% required by the RPS, the 27.8% total supply from New England’s RPS and energy-efficiency requirements would increase to 29.2%.


� The ISO recognizes that the resources must be certified by each state to meet the RPS requirements. These state-certified projects include generators connected to the grid, behind the meter, and in adjacent control areas (where allowed).


� “Mars Hill Wind” (Portland, ME: First Wind, 2008); http://www.marshillwind.com/mars_hill/news.cfm?ID=e9efb38d%2D31d2%2D4e55%2Db7d7%2D8052f416ff28&test.


� “State Fuel Cell and Hydrogen Database” (New Haven, CT: Fuel Cells States, 2008); http://www.fuelcells.org/dbs/.


� Refer to Section � REF _Ref204954006 \r \h � \* MERGEFORMAT �5.3�, � REF _Ref140457263 \h � \* MERGEFORMAT �Figure 5�1�, on the capacity of generation interconnection requests by RSP subarea. 


� Robert Grace, “Renewable Energy Resources in New England . . . Will They Be There When We Need Them,” Presentation at the Northeast Energy and Commerce Association Fifteenth Annual New England Energy Conference, Newport, RI (Framingham, MA: Sustainable Energy Advantage, LLC, May 12, 2008). 


� The term variable refers to the fuel supply that powers wind facilities. Because the wind does not blow at a constant rate, the output of the wind generator varies (sometimes widely over time), unlike traditional generating resources that have consistent output and fuel-storage capabilities.


� The New England Wind Forum provides comprehensive, objective, and up-to-date Web-based information on a broad array of wind-energy-related issues relevant to New England. NEWF provides information to wind energy stakeholders through Web site features, periodic newsletters, and outreach activities. More information on NEWF is available online at http://www.eere.energy.gov/windandhydro/windpoweringamerica/ne_projects.asp.


� Wind classes are used to define seven categories of wind speeds in meters per second. The higher the class number, the higher the wind speed.


� Attachment K of the OATT describes the requirements and process for conducting economic system studies that provide production cost, LSE expense, and environmental emission information to stakeholders. The results of these studies may serve as input to more detailed Attachment N documents of merchant transmission projects or Market Efficiency Transmission Upgrades. A Market Efficiency Transmission Upgrade is a type of transmission upgrade that is designed primarily to provide a net reduction in total production costs to supply the system load. Attachment N describes the requirements for identifying a METU. For further details, see the ISO’s OATT, Section II.B, Attachment N, “Procedures for Regional System Plan Upgrades;” �HYPERLINK "http://www.iso-ne.com/regulatory/tariff/sect_2/oatt/v3d_7-1-08_sect_ii.pdf"��http://www.iso-ne.com/regulatory/tariff/sect_2/oatt/v3d_7-1-08_sect_ii.pdf�.


� Ramping requirements are a quantification of the impacts that the increases and decreases in load, external transactions, supply-side resources, and demand-side resources have on the bulk power system. This quantification determines the amount of dispatchable resources the system needs for maintaining reliability on the system. For example, if the net quantification (i.e., ramping requirement) indicates a net loss of 500 MW for a given hour, the ISO must replace these 500 MW with dispatchable electric energy to achieve equilibrium.


� The results of the 90/10 load forecasts are not presented in this RSP. Additional information is available in the ISO presentation to the Power Supply Planning Committee, “Integrating Demand Resources into ISO Operations: Demand Resources Operable Capacity Analysis” (June 19, 2008); http://www.iso-ne.com/committees/comm_wkgrps/relblty_comm/pwrsuppln_comm/mtrls/2008/jun192008/dr_operable_capacity_analysis_6-19-2008.pdf.


� One such research effort, known as the “Pacific Northwest GridWise Demonstration Project,” has been conducted by Pacific Northwest National Laboratory with regional utilities and industry partners; see � HYPERLINK "http://gridwise.pnl.gov/" ��http://gridwise.pnl.gov/� for additional information.


� “Definitions,” (Washington, DC; Demand Response and Advanced Metering [DRAM] Coalition, 2008); http://www.dramcoalition.org/id19.htm.


� The results of this study are available at http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2008/may202008/economic_environmental.pdf.


� A total of 709 MW of physical emergency-generation resources were assumed to be added. Because of an assumption that they would reduce losses by 8% on the transmission and distribution (T&D) system, these emergency resources could reduce loads by 766 MW.


� EIA, 2008 Annual Energy Outlook, DOE/EIA-0383 (Washington DC: U.S. DOE, June 2008); http://www.eia.doe.gov/oiaf/aeo/.


� Andy Kruger, “Trading Emissions in the RGGI Carbon Market.” RGGI workshop presentation (Boston: Northeast Energy and Commerce Association, June 19, 2008); � HYPERLINK "http://www.necanews.org/dev/documents/080619kruger_andy_1.pdf" ��http://www.necanews.org/dev/documents/080619kruger_andy_1.pdf�.


� Refer to the ISO’s 2006 Draft MEA presentation to the Environmental Advisory Group, slides 14, 15, and 16 (February 29, 2008); � HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/eag/mtrls/2008/feb292008/2006_marginal_emissions_analysis_022908.pdf" �http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/eag/mtrls/2008/feb292008/2006_marginal_emissions_analysis_022908.pdf�.


� RSP07, Section 9; http://www.iso-ne.com/trans/rsp/2007/index.html.


� 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.


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


� RSP08 Transmission Project Listing, current update; http://www.iso-ne.com/trans/rsp/index.html.


� Further details about individual transmission projects can be obtained by contacting ISO Customer Service at (413) 540�4220.


� This total includes 51 projects in 2005, 53 projects in 2006, and 35 projects in 2007. An additional 62 projects are expected to be in service in 2008; an additional 68 projects in 2009.


� Energy Policy Act of 2005, Pub. L. No.109-58, Title XII, Subtitle B, 119 Stat. 594 (2005) (amending the Federal Power Act to add a new Section 216).


� Federal Power Act §216(a)(2).


� A map of the Mid-Atlantic Area National Corridor is available online at http://nietc.anl.gov/documents/docs/NIETC_MidAtlantic_Area_Corridor_Map.pdf.


� Workshop materials are available online at the DOE Web site, “Materials Submitted at 2009 National Electric Transmission Pre-Congestion Study Regional Workshops” (Washington, DC: 2008); http://congestion09.anl.gov/pubschedule/materials/index.cfm#Hartford.


� “NERC Company Overview FAQs” information about NERC as the ERO (Princeton, NJ: NERC, 2008);� HYPERLINK "" �� � HYPERLINK "http://www.nerc.com/page.php?cid=1|7|114" �http://www.nerc.com/page.php?cid=1|7|114�.


� The requests included studies of the Northeast Energy Link, the Seabrook–Boston/Canal HVDC cable, the Green Line project, options for developing renewable resources in northern New England and along its coast, increased imports from Canada, and transmission improvements in Southeast Massachusetts. The economic study requests are available online at � HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2008/apr302008/index.html" �http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2008/apr302008/index.html�.


� Preventing Undue Discrimination and Preference in Transmission Service, Final Rule, 18 CFR Parts 35 and 37, Order No. 890 (Docket Nos. RM05-17-000 and RM05-25-000) (Washington, DC: FERC, February 16, 2007);�http://www.ferc.gov/whats-new/comm-meet/2007/021507/E-1.pdf. Also see Open Access Transmission Tariff Reform, Order No. 890 Final Rule (Washington, DC: FERC, 2007); http://www.ferc.gov/industries/electric/indus-act/oatt-reform/sum-compl-filing.asp. While not FERC jurisdictional, the Canadian ISO/RTO processes are intended to comply with Order 890 requirements.


� North American Energy Standards Board; http://www.naesb.org/.


� As full members, New Brunswick and Nova Scotia also ensure that NPCC reliability issues are addressed for Prince Edward Island.


� In-depth information on NPCC criteria is available online at http://www.npcc.org/documents/publications/Ver0.aspx.


� Critical infrastructure means existing and proposed systems and assets, whether physical or virtual, whose incapacity or destruction would negatively affect security, economic security, public health or safety, or any combination of these matters.


� Guidelines for Area Review of Resource Adequacy, NPCC Document B-08 (New York, NPCC Inc., November 29, 2005); http://www.npcc.org/documents/regStandards/Guide.aspx.


� Guidelines for NPCC Area Transmission Reviews, NPCC Document B-04 (New York, NPCC Inc., March 5, 2008); http://www.npcc.org/viewDoc.aspx?name=B-04.pdf&cat=regStandGuide.


� The NERC Reliability Assessment Subcommittee (RAS) publishes several reports; see http://www.nerc.com/filez/ras.html.


� Additional information about the protocol is available online at http://www.interiso.com/public/document/Northeastern%20ISO-RTO%20Planning%20Protocol.pdf.


� See “Inter-ISO Planning,” IPSAC meeting notices (2007); http://www.interiso.com.


� Consistent with planning criteria, loss-of-source contingencies take into consideration the forced outage of resources that are supplying power to the system.


� NICE includes representatives from the New England Governors and the Eastern Canadian Premiers (NEG/ECP). Additional information about NICE is available online as follows: 1) the NEG Conference Inc. Web site, “New England Governors’ Conference Programs, NEGC Energy Programs,” http://www.negc.org/energy.html; and 2) NEG/ECP Resolution 31-1 of the 31st Conference of New England Governors and Eastern Canadian Premiers, Resolution Concerning Energy and the Environment (Brudenell, Prince Edward Island: NEG/ECP, June 26, 2007), http://www.negc.org/documents/NEG-ECP_31-1.pdf.


� MISO stands for the Midwest ISO; SPP is the Southwest Power Pool. MAPP refers to Mid-Continent Area Power Pool, and the TVA is the Tennessee Valley Authority.


� Synchronized wind models over a wide area are being developed under contract to the National Renewable Energy Laboratory within DOE. Additional information is available online at http://www.nrel.gov/wind/systemsintegration/.


� The filing is posted online at �HYPERLINK "http://www.iso-ne.com/regulatory/ferc/filings/2008/apr/ad08-2-000_4-21-08_interconnect_queue_status_rpt.pdf"��http://www.iso-ne.com/regulatory/ferc/filings/2008/apr/ad08-2-000_4-21-08_interconnect_queue_status_rpt.pdf�.


� The June 6, 2008, version of the term sheet is available online at �HYPERLINK "http://www.iso-ne.com/committees/comm_wkgrps/othr/fcm_gen/mtrls/jun22008/index.html"��http://www.iso-ne.com/committees/comm_wkgrps/othr/fcm_gen/mtrls/jun22008/index.html�.


� Wholesale Power Market Platform (SMD Notice of Proposed Rulemaking White Paper) (Docket No. RM01-12-000) (Washington, DC: FERC, April 28, 2003).


� An Act Concerning Energy Independence (Connecticut House Bill No. 7501; June Special Session, Public Act 05-01) (Approved July 31, 2005).


� DPUC Review of Peaking Generation Projects (Docket 08-01-01), Final decision (Hartford, CT: CT DPUC, June 25, 2008).


� An Act Concerning Electricity and Energy Efficiency (Connecticut House Bill No. 7432; Public Act 07-242) (Approved June 4, 2007).


� An example of recently passed renewable energy legislation in New Hampshire is An Act Establishing Minimum Renewable Standards for Energy Portfolios (HB 873, Chaptered Law 26, RSA 362:F) (May 11, 2007); � HYPERLINK "http://www.gencourt.state.nh.us/legislation/2007/hb0873.html" �http://www.gencourt.state.nh.us/legislation/2007/hb0873.html�. An example of a recently passed policy is Governor Lynch’s “25 by ’25” Initiative. The goal of 25 x ‘25 is for New Hampshire to obtain 25% of its energy from clean, renewable sources by the year 2025. See http://www.nh.gov/oep/programs/25_x_25/index.htm.


� An Act Establishing a Commission to Develop a Plan for the Expansion of Transmission Capacity in the North Country (New Hampshire SB 383) (Effective July 7, 2008); � HYPERLINK "http://www.gencourt.state.nh.us/legislation/2008/SB0383.html." �http://www.gencourt.state.nh.us/legislation/2008/SB0383.html.�


� The draft legislation of the Vermont Comprehensive Energy Plan 2009 is available at � HYPERLINK "http://publicservice.vermont.gov/planning/CEP%20%20WEB%20DRAFT%20FINAL%206-4-08.pdf" �http://publicservice.vermont.gov/planning/CEP%20%20WEB%20DRAFT%20FINAL%206-4-08.pdf�). It was prepared pursuant to the Vermont Act Relating to the Vermont Energy Efficiency and Affordability Acts (S. 209; Act 92 of 2008); � HYPERLINK "http://www.leg.state.vt.us/docs/legdoc.cfm?URL=/docs/2008/acts/ACT092.HTM" �http://www.leg.state.vt.us/docs/legdoc.cfm?URL=/docs/2008/acts/ACT092.HTM�.
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