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Section 1  
Executive Summary 

ISO New England Inc. (ISO) is the not-for-profit corporation responsible for the reliable operation of 

New Englandôs bulk power generation and transmission system. It also administers the regionôs 

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 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.
1
 

 

The electric power planning process in New England assesses the amount of resources the overall 

system and individual areas of the system need, the types of resources that can satisfy these needs, 

and any critical time constraints for addressing them. This process helps ensure system reliability, 

facilitate the efficient operation of the markets, and improve the economic performance of the system. 

Stakeholders responsible for developing needed resources commit to projects based on information 

developed during the ISO system planning process, as well as incentives from ISO-administered 

markets and other factors. When stakeholder responses to market incentives do not meet system 

needs, the ISO planning process identifies regulated transmission solutions, although the ISO does 

not have the authority to build and own needed resources or transmission.  

 

Each year, the ISO prepares a comprehensive 10-year Regional System Plan that reports on the 

results of ISO system planning processes. 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 resources; demand resources, including demand response and energy efficiency; and 

new or upgraded transmission facilities.
2
 Each yearôs 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 power system. The RSPs meet the criteria and 

requirements established by the North American Electric Reliability Corporation (NERC), the Federal 

Energy Regulatory Commission (FERC), and the ISOôs Transmission, Markets, and Services Tariff, 

which states the ISO must proactively assess the future state of the system.
3
 The plans also include 

information that serves as input for improving the design of the regional power markets and analysis 

of the economic performance of the New England system. In addition, the RSPs summarize the 

                                                      
1 PAC materials (2001ï2009) are available online at http://www.iso-

ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/index.html. 

2 In general, supply 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 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 distributed generation (DG) (i.e., electricity generated on site). 

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 market prices. 

3 (1) Information on NERC requirements is available online at http://www.nerc.com (Princeton, NJ: NERC, 2008). (2) The 

ISO operates under several FERC tariffs, including the ISO New England Transmission, Markets, and Services Tariff 

(2009), 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 http://www.iso-ne.com/regulatory/tariff/index.html and http://www.iso-

ne.com/regulatory/tariff/sect_2/index.html. 

http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/index.html
http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/index.html
http://www.nerc.com/
http://www.iso-ne.com/regulatory/tariff/index.html
http://www.iso-ne.com/regulatory/tariff/sect_2/index.html
http://www.iso-ne.com/regulatory/tariff/sect_2/index.html
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coordination of the ISOôs short- and long-term plans with neighboring systems and identify the 

initiatives and other actions 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 the RSPs are subject to many uncertainties and highly variable 

assumptions. Some factors subject to change are as follows: 

 

 Demand forecasts, which are dependent on the economy, new federal appliance efficiency 

standards, and other considerations 

 Resource availability, which is dependent on physical and economic parameters that affect 

the performance, development, and retirement of resources 

 Timing of planned system improvements, which can be subject to siting and construction 

delays 

 Fuel price forecasts, which change with world markets 

 Market rules and governmental policies, which change the development of market resources 

and the transmission system  

 

The many factors that change system needs influence the timing of required regulated transmission 

solutions, as specified by the ISO. For example, the development of generation and demand resources 

may delay the need for transmission development. Resource retirements also may delay or advance 

the need for transmission projects. While each RSP is a snapshot in time, the planning process is 

continuous, and the results are revisited as needed based on the latest available information.  

 

The ISOôs 2009 Regional System Plan (RSP09) builds on the comprehensive work completed in its 

2008 Regional System Plan (RSP08), reaffirming applicable results and providing updates as needed.
4
 

The results of the recent load, resource, and transmission analyses of New Englandôs bulk electric 

power system needs and solutions are presented for the 10-year planning period through 2018. These 

analyses account for uncertainties in assumptions about this period associated with changing demand, 

fuel prices, technologies, market rules, environmental requirements, and other relevant variables. The 

report describes the major factors influencing the development of the electric power system for these 

future years and how the region can provide a reliable and economic electric power system in 

compliance with state and federal regulations and guidelines.  

1.1 Major Progress, Findings, and Observations  

Based on the results of past RSPs and other reports, seven major 345 kilovolt (kV) transmission 

projects have been completed in four states, one additional project has completed its siting process, 

and five others either are going through siting or are expected to begin the siting process by the end of 

2009. These projects reinforce the systemôs critical load pockets, such as Southwest Connecticut 

(SWCT) and Boston, and areas that have experienced significant load growth, such as Northwest 

Vermont (NWVT), southern Maine, and the New Hampshire seacoast area. Projects placed in service 

include Phases 1 and 2 of the Southwest Connecticut Reliability Project, Phases 1 and 2 of the Boston 

345 kV Transmission Reliability Project, a portion of the Lower Southeast Massachusetts (SEMA) 

                                                      
4 2008 Regional System Plan (October 16, 2008); available online at 

http://iso­ne.com/trans/rsp/2007/rsp07_final_101907_public_version.pdf or by contacting ISO Customer Service 

at 413­540­4220. 

http://iso-ne.com/trans/rsp/2007/rsp07_final_101907_public_version.pdf
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Upgrades, and the NWVT Reliability Project. The Northeast Reliability Interconnection (NRI) 

Project, a new interconnection to New Brunswick that increases the regionôs ability to import power 

from Canada also has been placed in service. Additionally, the replacement of an underwater 

transmission cable between Connecticut and Long Island was completed recently to preserve the 

integrity of this interregional tie line. From 2002 through 2009, over 300 projects will have been put 

into service, totaling more than $4.0 billion of new infrastructure investment.
5
 

 

All these projects support the reliable operation of the power system for the short and long term. They 

also will enhance the regionôs ability to support a robust, competitive wholesale power market by 

reliably moving power from various internal and external sources to the regionôs load centers. 

 

Beyond transmission development, the region has responded to the need for electric energy and 

capacity resources. Almost 12,500 megawatts (MW) of new generating projects have been 

interconnected with the system since the first publication of the ISOôs Generator Interconnection 

Queue in November 1997. Over 1,900 MW of demand response and 560 MW of other types of 

demand resources currently are part of the regional power system. The New England markets 

continue to evolve and encourage the development of resources where and when they are needed. 

 

RSP09 discusses several major results based on the load forecasts; market outcomes; economic 

studies; and other programs, projects, and initiatives. Anticipated load growth shown in RSP09 is 

lower than in RSP08, in large part because of the recent economic downturn. The Forward Capacity 

Market (FCM), the locational Forward Reserve Market (FRM), and various state-sponsored initiatives 

have resulted in the development of generation and demand resources to meet the needs of the New 

England region. Transmission projects recently placed in service and planned projects will improve 

the reliability of the system, support market efficiency, and reduce congestion costs and other out-of-

market charges.
6
 Certain previously planned transmission projects are under ISO review.  

 

The region will continue to depend on natural gas for over 40% of its electric energy. However, 

natural gas industry measures to improve the reliability and diversity of the natural gas fuel supply 

and transportation have mitigated electric power system reliability concerns. Resource availability 

also has improved as a result of dual-fuel capability added by some generating units, as well as 

improved operating procedures, enhanced communications between electric power and natural gas 

system operators, and market incentives to generators to perform reliably when they are most needed. 

 

Environmental regulations, such as the Regional Greenhouse Gas Initiative (RGGI) and Renewable 

Portfolio Standards (RPSs), are encouraging the development of clean renewable resources in the 

region. With the anticipated regional growth in wind plants and demand resources as a result of the 

FCM, the ISO is preparing to integrate these and ñsmart gridò technologies into the system. These 

technologies represent the next stage in the evolution of the power system to improve the data 

acquisition, analysis, control, and efficiency of the electric power grid. A request made by the New 

England governors for a study of increased renewable resources in the region and possible new 

                                                      
5 Based on the July 2009 RSP Project List (i.e., Transmission Projects Listing), this total includes seven projects in 2002, 

26 projects in 2003, 30 projects in 2004, 51 projects in 2005, 55 projects in 2006, 36 projects in 2007, and 64 projects in 

2008. An additional 38 projects are expected to be in service in 2009 and an additional 36 projects in 2010. 

6 The ISO has approved ñplannedò transmission projects to meet identified system needs for which resource alternatives to 

transmission are insufficient. The Transmission Project Listing includes these ñplannedò projects, as well as ñproposedò 

projects and projects under construction, all of which total approximately $5 billion. Cost estimates without transmission 

cost allocation approval, however, are subject to wide ranges of accuracy and change as projects progress. See Section 10.3 

and http://iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/projects/index.html. 
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imports from Canada will further inform government officials as they establish policies that affect the 

future planning and development of the system. 

 

The major findings of RSP09 and the sections of the report that contain more details about them are 

as follows: 

 

Energy and Load GrowthðThe RSP09 forecasts of annual and peak use of electric energy are 

lower than those for RSP08. This mainly is due to the recent economic downturn, the inclusion of the 

federal energy-efficiency standards for appliances and commercial equipment, and to a lesser degree, 

changes in the ISOôs forecasting models of annual and peak use of electric energy. These forecasts 

reflect the growth of the summer cooling load and a lower rate of growth of the winter heating load. 

The 50/50 summer peak forecast is 27,875 MW for 2009; 29,020 MW for 2012; and 30,960 MW for 

2018. These values are lower than the RSP08 forecast by 605 MW for 2009; 800 MW for 2012; and 

555 MW for 2017. The 10-year energy growth rate is 0.9% per year, while the 10-year summer peak 

load growth rate is 1.2% per year. The 10-year winter peak load growth rate is 0.4% per year. The 

lower RSP09 load forecast affects the need for new resources and may delay the timing of some 

transmission projects. (Section 3) 

Capacity Needs and ResourcesðThe Forward Capacity Market is expected to provide the capacity 

needed to meet resource adequacy requirements. The net Installed Capacity Requirement (ICR) is 

expected to grow from 32,137 MW in 2010 to a representative value of 34,454 MW by 2018. If all 

37,283 MW of resources that cleared the second Forward Capacity Auction (FCA #2) are in 

commercial operation by 2011, New England will have adequate resources through 2018, assuming 

no generation or demand resources retire or permanently delist.7 In addition, 6,652 MW of resources 

have qualified to participate in the third FCA (FCA #3) for the capacity commitment period 

beginning June 1, 2012.
8
 Additional resources in needed locations near load centers also are being 

planned. A total of 1,169 MW of the new resources that cleared FCA #2 and over 4,100 MW of 

generation resources in the ISO Generator Interconnection Queue (as of March 2009) are proposed 

for the Greater Connecticut RSP subareas. In addition, over 2,900 MW of demand resources are being 

planned based on the results of FCA #2, and 555 MW of new demand resources have qualified for 

FCA #3. (Section 4)  

 

Operating ReservesðResources participating in the locational Forward Reserve Market are helping 

to satisfy the operating-reserve requirements of major import areas in New England to cover 

contingencies. RSP develops the representative needs of these major import areas as ranges to 

account for future uncertainties about the availability of resources, load variations due to weather, and 

other factors. Representative needs for Southwest Connecticut are 0 to 180 MW for 2009 to 2013. 

Over the same period, the needs for Greater Connecticut are 1,100 to 1,250 MW, and 0 to 175 MW 

for Boston. Existing and new ñfast-startò and ñspinningò reserve capacity will likely be used to meet 

                                                      
7 Existing capacity resources are required to participate in the FCA and are automatically entered into the capacity auction. 

However, these resources may indicate a desire to be removed from the FCA by submitting a delist bid before the existing-

capacity qualification deadline. 

8 (1) A capacity commitment period (also referred to as a capability year) runs from June 1 through May 31of the following 

year. (2) ISO New England Inc. Informational Filing for Qualification in the Forward Capacity Market (Docket No. ER09-

___-000) (July 7, 2009); http://www.iso-ne.com/regulatory/ferc/filings/2009/jul/er09-___-000_07-07-

09_info_filing_third_fca.pdf. 
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the operating-reserve requirements for the major import areas.
9
 The addition of economic generation 

within the major import areas would decrease the need for operating reserves located within these 

areas. A Demand-Response Reserves Pilot program that allows demand resources to provide 

operating reserves will provide additional information on the performance of demand resources. 

(Section 5) 

 

Fuel DiversityðNew England will likely remain heavily dependent on natural gas as a primary fuel 

for generating electric energy for the foreseeable future. In 2008, natural gas plants represented 38% 

of the regionôs capacity and provided about 41% of the systemôs electrical energy. Continued 

enhancement of the regional and interregional natural gas infrastructure will help expand and 

diversify natural gas sources to meet New Englandôs increasing demand for natural gas to produce 

electric power.
10 

Also, operational risks have been reduced through the implementation of operating 

procedures and increased generator availability provided by market rule performance incentives. 

Converting gas-burning generators to dual-fuel capability increases their fuel flexibility and reduces 

the probability of generation interruptions when the natural gas supply is interrupted. While 

approximately 30% of the generators that burn natural gas as their primary fuel have dual-fuel 

capability, additional dual-fuel capability is desirable. Additional intraday gas nomination and 

confirmation cycles would improve the reliability of the fuel supply serving electric generating units. 

This change in the nomination cycles also would increase the flexibility of natural-gas-fired 

generators to vary their output in real time, which is necessary to facilitate the addition of variable-

output (i.e., intermittent) resources, such as wind generation.
11

 (Section 6)  

 

Environmental RequirementsðRecent changes to environmental regulations include the Clean Air 

Interstate Rule (CAIR); the Regional Greenhouse Gas Initiative (RGGI); and the Clean Water Act 

(CWA) Section 316b (dealing with cooling water intake requirements). After some legal challenges, 

CAIR has been reinstated and sets nitrogen oxide (NOX) emissions limits during the ozone (O3) 

season for the southern New England states. RGGI went into effect in 2009 for New England and 

four additional Northeastern states. The four carbon dioxide (CO2) allowance auctions conducted by 

RGGI have cleared at $3.07/ton to $3.51/ton per allowance and have yielded $111 million for the 

New England states, most of which will be used for energy-efficiency programs. The U.S. Congress 

is deliberating bills for national cap-and-trade programs to cap greenhouse gases. These bills could 

change or eliminate the RGGI program. Section 316b of the CWA requires a significant reduction of 

the impacts of impingement and entrainment of aquatic organisms caused by the cooling water intake 

processes at existing power plants. A Supreme Court decision clarified that a benefit/cost ratio may 

be used to justify the choice for best available technology (BAT) to reduce these environmental 

impacts. (Section 7) 

 

Renewable Portfolio Standards and Related PoliciesðEnvironmental regulations and policies are 

stimulating the need for developing renewable resources and energy efficiency. The state targets for 

                                                      
9 Fast-start resources are off-line, nonsynchronized resources (i.e., nonspinning) that can be electrically synchronized to the 

system and quickly reach rated capability. Synchronized  (i.e., spinning) reserves are on-line reserves that can increase 

output.  

10 Improvements include a new liquefied natural gas (LNG) terminal in St. Johnôs, New Brunswick; the Northeast Gateway 

Project and Neptune LNG terminals, both offshore of Gloucester, MA; increased sources of natural gas from shale, such as 

the Marcellus Shale discoveries, and developments in Atlantic Canada (Deep Panuke); and several improvements to natural 

gas pipelines and storage facilities. 

11 Currently, the North American Energy Standards Board (NAESB) requires natural gas transmission companies to make 

offers in a minimum of four natural gas nomination and confirmation cycles over a two-day periodðtwo offers day ahead 

and two offers intraday (i.e., day-ahead timely, day-ahead evening, intraday #1, and intraday #2). 
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the proportion of electric energy demand to be met by renewable resources and energy efficiency will 

increase to approximately 23.5% of New Englandôs total projected electric energy use by 2016 and to 

30.1% by 2020. Of this 30.1%, 11.1% will be energy-efficiency programs, and the remaining 20% 

will be Renewable Portfolio Standards and related policies. The renewable resources in the ISO 

Generator Interconnection Queue, renewable resources from adjacent balancing authority areas, new 

renewable resources in New England not yet in the queue, small ñbehind-the-meterò projects, eligible 

renewable fuels in existing generators, and the use of state-established Alternative Compliance 

Payments (ACPs) are all possible solutions for meeting or exceeding the regionôs RPSs.  

 

The 4,300 MW of renewable resources in the ISO Generator Interconnection Queue as of March 15, 

2009, would be sufficient to meet the current incremental demand for the new renewable resource 

classes through 2020 if all were built and operating by then.
12

 Typically, however, the attrition of 

projects in the queue has been significant since the queue was initiated in 1997. If only 40% of the 

renewable energy projects in the queue were built, the electric energy from these projects would meet 

the projected demand for new renewable sources of energy in New England through 2014. Load-

serving entities (LSEs) may find that the ACP rates established by the states are more economical 

than paying for the renewable resources to meet the targets. (Section 7) 

 

Integration of New TechnologiesðRSP09 summarizes several current actions to successfully 

integrate wind resources, demand-resources applications, and smart grid technologies. The ISO is 

conducting a major study of integrating wind resources into the New England system. This study is 

analyzing technical details of various planning, operating, and market aspects of wind integration. It 

will simulate cases that add wind resources up to 12,000 MW (i.e., 20% of the systemôs energy) and 

will include the conceptual development of a transmission system that can integrate large amounts of 

wind generation resources. The study will develop wind forecasting models for future ISO use and is 

scheduled to be completed in 2010. (Section 8) 

 

The operational and market integration of demand resources associated with the growing dependence 

on these resources to almost 3,000 MW by 2011 requires planning. Accordingly, several tasks are 

being undertaken, including modifications to control room applications and ISO operating 

procedures, the creation of demand-designated entities (DDEs) for aggregating the operation of 

demand resources, and the implementation of new communications infrastructure.
13

 (Section 8) 

  

In addition to integrating renewable and demand resources, the ISO is actively conducting several 

other projects to develop a smart grid, which has gained considerable attention in 2008 and 2009. 

While several smart grid technologies have been applied successfully to the transmission system, 

additional research and development efforts are necessary to develop technical standards and business 

practices for fully realizing the potential of smart grid technologies to improve the overall efficiency 

of the electric power grid.
14

 Developing industry standards for smart grid technologies is a major area 

of focus at the national level. Implementing time-of-use rate structures and successfully deploying 

ñsmart metersò potentially may allow consumers and LSEs to control demand. Using existing and 

                                                      
12 The 4,300 MW includes all wind projects in New England, including the projects in the Maine Public Service (MPS) 

system. 

13 The ISO intends to work with stakeholders to create demand-designated entities, similar to generator-designated entities, 

which will be aggregators of active demand resources responsible for receiving and acting on dispatch instructions from the 

ISO. DDEs will be the only entities to which the ISO will communicate demand-resource dispatch instructions. 

14 Several technologies that have been integrated include flexible alternating-current transmission systems (FACTS), high-

voltage direct-current (HVDC) facilities, and phasor measurement units (PMUs). 
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advanced storage technologies, including plug-in electric vehicles (PEVs), flywheels, and batteries, 

has the potential to support the successful integration of renewable energy resources. (Section 8) 

 

Economic Planning StudiesðIn accordance with Attachment K of the ISO Open Access 

Transmission Tariff (OATT) and stakeholder requests received in 2008, the ISO completed economic 

analyses of several expansion scenarios.
15

 These studies of system performance over the next 10 years 

show that production costs, LSE electric energy expenses, and emissions vary with the addition of 

various amounts and types of low-emitting generation resources at various locations. Some expansion 

scenarios postulated the addition of natural gas combined-cycle (NGCC) resources in Connecticut 

and Boston. Others examined various combinations of renewable resources in northern New England 

(along with imports from Canada) and in SEMA and Rhode Island (RI). The results of the production 

cost studies show the following: (Section 9) 

 Natural gas will likely remain the dominant fuel for setting marginal electric energy prices. 

 New England CO2 and NOX emissions decrease as more low-emission or zero-emission 

resources are added. 

 In the absence of transmission improvements, increasing the injection of electric energy from 

additional wind or other resources in the north, such as adding 1,200 MW of wind energy 

north of the OrringtonïSouth interface in Maine, will increase the amount of congestion 

along the northïsouth corridor from New Brunswick to Massachusetts.  

 Increasing both the OrringtonïSouth and SurowiecïSouth interfaces by 1,800 MW and 

increasing the NorthïSouth and MaineïNew Hampshire interfaces by 1,200 MW would 

relieve congestion attributable to 3,600 MW of low-energy-cost resources injected into 

Orrington and an additional 1,200 MW of low-energy-cost resources injected into New 

Hampshire.  

 The results of production cost studies of resource-expansion scenarios near load centers show 

no significant transmission congestion on the system for 2009 and through 2018. This is 

attributable to planned system improvements identified in previous RSPs that also will allow 

for the integration of future system resources. Some of the RSP09 economic studies showed 

congestion for some scenarios of resource expansions in northern New England areas remote 

from load centers.  

 

Transmission SystemðTransmission planning studies are necessary to meet NERC, the Northeast 

Power Coordinating Council (NPCC), and ISO standards and criteria and to establish a plan to 

address the future reliability needs of the region. These studies have identified needs and justified 

transmission improvements throughout the region, and they have met all required planning criteria, as 

evidenced by the ISO successfully passing the April 2009 NERC/NPCC audit of reliability 

standards.
16

 These studies, done collaboratively with transmission owners and other stakeholders, 

have determined the need for major new transmission improvements in various parts of the system. 

 

All transmission projects are developed to serve the entire region reliably and are fully coordinated 

with other regions. These transmission upgrades are designed to maintain transmission system 

                                                      
15 ISO New England Open Access Transmission Tariff, Section II, Attachment K, ñRegional System Planning Process,ò 

(December 7, 2007); http://www.iso-ne.com/regulatory/tariff/sect_2/oatt/2-1-09_sect_ii.pdf. 

16 The NERC/NPCC audit report, Compliance Audit Report Public Version: ISO New England Inc. April 20 to April 24, 

2009 (May 7, 2009) is available online at http://www.npcc.org/compliance2/AuditSpot.aspx. 
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reliability and should also improve the economic performance of the system. Over the next five to 

10 years, all these projects will enhance the regionôs ability to support a robust, competitive wholesale 

power market by reliably moving power from various internal and external sources to the regionôs 

load centers. (Section 10) 

 

The Maine Power Reliability Program, which is going through the state siting proceeding, establishes 

a second 345 kV line in the north from Orrington to Surowiec. It also adds a 345 kV path across the 

SurowiecïSouth interface. While these new paths will  provide basic infrastructure necessary to 

increase transfer capability out of Maine, they also will increase the ability to move power into Maine 

from New Hampshire and improve the ability of the transmission system within Maine to move 

power into the load pockets as necessary. (Section 10) 

 

The New England East West Solution (NEEWS) is a group of projects that had been identified to 

improve system reliability. RSP09 shows that projects in the Springfield and Rhode Island areas 

should proceed as planned. Other parts of the NEEWS project are under review by the ISO, Northeast 

Utilities, and National Grid. The review is considering the RSP09 load forecast, system operating 

constraints, and resources acquired and delisted through the Forward Capacity Auctions. (Section 10)  

 

At various times, generating units in New England load pockets have been in ñmust-runò situations to 

maintain area reliability. Transmission improvements placed in service have reduced costs associated 

with Reliability Agreements and second-contingency and voltage-control payments. Additional 

transmission plans have been developed to further reduce the dependence on certain generating units 

needed for reliability and the exposure to special load-shedding contingency procedures. The Lower 

SEMA project is one example in which transmission improvements already have reduced out-of-

merit operating expenses and have improved system reliability; further improvements in Lower 

SEMA will significantly reduce the need to commit generation for second-contingency protection. 

 

The RSP Project List (also known as the Transmission Project Listing) is a summary of transmission 

projects under consideration and required under Attachment K of the OATT to meet regional system 

needs. It also includes information on project status and cost estimates.
17

 The list is updated at least 

three times per year, although the ISO regularly discusses system needs and the justification for 

transmission improvements with the PAC and the Reliability Committee, which provide guidance and 

comment on study scopes, assumptions, and results. Studies of transmission needs and solutions 

studies provide detailed information to stakeholders interested in developing alternatives to 

transmission projects. (Section 10)  

 

Interregional PlanningðISO New Englandôs planning activities are closely coordinated among the 

six New England states as well as with neighboring systems and nationally with the U.S. Department 

of Energy (DOE), the Federal Energy Regulatory Commission, and NERC. The ISO has achieved full 

compliance with all required NERC and NPCC planning standards and criteria. The Northeastern 

ISO/RTO (Independent System Operator/Regional Transmission Organization) Planning Protocol has 

further improved interregional planning among neighboring areas. Sharing resources with other 

systems, particularly to meet environmental emission requirements, will likely become increasingly 

necessary. Identifying the potential impacts that proposed generating units and transmission projects 

could have on neighboring systems is beneficial to support systemwide reliability and economic 

                                                      
17 The current update of the Transmission Project Listing is available at http://www.iso-

ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/projects/index.html. The descriptions of transmission projects in 

RSP09 are based on the July 2009 update. 

http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/projects/index.html
http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/projects/index.html
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performance. The ISO has coordinated system plans and has proactively initiated planning studies 

with other regions.  

 

Regional planning authorities within the Eastern Interconnection have developed and coordinated 

transmission expansion plans. The Eastern Interconnection Planning Collaborative (EIPC) has been 

proposed to address national and international planning issues, to coordinate plans, and to conduct 

studies for the entire Eastern Interconnection with input from stakeholders, including federal, state, 

and Canadian provincial officials. The EIPC proposal includes studies of various transmission 

alternatives that will account for national, regional, and state energy, economic, and environmental 

objectives. As part of its functions, the EIPC could provide technical support to DOE wide-area 

technical planning studies. (Section 11) 

 

Regional, State, and Federal InitiativesðThe ISO has implemented FERC Order 890 planning 

process enhancements and has begun RSP09 economic studies with stakeholders for meeting the 

requirements of Attachment K of the OATT. The studies include ISO technical support to the New 

England governors as they develop a Regional Blueprint for Renewable Resources. These studies also 

include interregional production cost analysis conducted jointly with the New York ISO (NYISO) and 

PJM Interconnection.
18

 (Section 11) 

 

Several regional and state initiatives have been completed that improve the coordination of regional 

studies and enhance resource adequacy and system planning. The FCM should continue to encourage 

the development of resources to meet the regional installed capacity requirement. Because Forward 

Capacity Auctions are held more than three years in advance of the delivery period, future resources 

will be known in advance, which will facilitate the planning process for the entire system. Procedures 

have been implemented to better coordinate Generator Interconnection Queue and FCM resource 

analyses. Another initiative has resulted in improved timeliness and quality of cost estimates for 

transmission projects. (Section 11) 

 

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. The ISO coordinates its planning efforts with the New England States 

Committee on Electricity (NESCOE), a regional state committee that serves as a forum for 

representatives from the states to participate in the ISO's stakeholder processes. The ISO has 

continued to work with other representatives of the New England states, primarily through the PAC 

but also through designated representative organizations, such as the New England Conference of 

Public Utilities Commissioners (NECPUC), the New England Governorsô Conference (NEGC), and 

the Consumer Liaison Group. (Section 11) 

1.2 Actions and Recommendations 

The region will need to ensure the implementation of all the needed improvements identified in 

RSP09 for providing a reliable and economic electric power system in New England over the next 

10 years. Required actions will include 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.  

                                                      
18 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. 
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Based on RSP09, the ISO recommends the following actions for itself, policymakers, and 

stakeholders: 

 

 Complete Identified Transmission ProjectsðContinue monitoring projected system 

conditions and needs. Update the Transmission Project Listing as improvements are 

identified and projects are completed or eliminated from the listing. 

ƺ Ensure the timely implementation of ñplannedò transmission improvements, as identified 

in the Transmission Project Listing, which will improve the New England transmission 

infrastructure and maintain power system reliability over the next 10 years in accordance 

with federal and regional standards. 

ƺ Improve project management cost estimates, cost transparency, and cost controls. Ensure 

the provision of timely and accurate transmission project cost estimates throughout the 

development of transmission projects.  

 Increase Coordination and Joint Planning with Neighboring SystemsðImprove the 

coordination of planning efforts with other balancing authority areas. Conduct joint planning 

studies and explore the ability to import power from and export power to the eastern 

Canadian provinces and New York. Participate in national and regional planning activities, 

including those of DOE, the Eastern Interconnection Planning Collaborative, the Joint 

ISO/RTO Planning Committee (JIPC), NPCC, and NERC.  

 Obtain Needed Resource Development through MarketsðMonitor the performance of the 

Forward Capacity Market, as summarized in the Internal Market Monitoring Unit Review of 

the Forward Capacity Market Auction Results and Design Elements, and the locational 

Forward Reserve Market, and examine the markets for improvements.
19

 

 Plan for and Operate Demand ResourcesðFacilitate the further integration of demand 

resources, accounting for their potential activation times, duration, and frequency of use. 

Enhance the ISOôs ability to audit demand-resource performance and to dispatch large 

amounts of demand resources reliably and efficiently.  

 Integrate Variable-Output  System ResourcesðIdentify and address issues concerning the 

integration of large amounts of variable-output resources, especially wind. Through the open 

stakeholder process, 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. Research and implement techniques to 

improve the forecasting of variable-output resources. 

 Address Fuel Diversity and Availabilit y IssuesðContinue working with regional gas 

pipeline and local distribution companies (LDCs), such as the Northeast Gas Association 

(NGA) member companies to improve the coordination of electric power and gas system 

operations and planning activities. Analyze how market mechanisms and environmental 

regulations affect the diversity of the fuels used to generate electricity in New England. Assist 

stakeholders with the development of reliable and diverse energy technologies, such as 

renewable sources of energy, distributed generation, smart grid technologies, and imports 

from eastern Canada and New York.  

                                                      
19 Internal Market Monitoring Unit Review of the Forward Capacity Market Auction Results and Design Elements 

 (June 5, 2009); http://www.iso-ne.com/regulatory/ferc/filings/2009/jun/er09-1282-000_06-05-

09_market_monitor_report_for_fcm.pdf. 

http://www.iso-ne.com/regulatory/ferc/filings/2009/jun/er09-1282-000_06-05-09_market_monitor_report_for_fcm.pdf
http://www.iso-ne.com/regulatory/ferc/filings/2009/jun/er09-1282-000_06-05-09_market_monitor_report_for_fcm.pdf
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 Monitor  Regional Environmental GoalsðMonitor the development of zero- or low-

emitting resources, such as renewable resources and ñcleanò demand resources, compared 

with national, regional, and state environmental and renewable resource targets for these 

resources. Advise regulatory agencies of the potential impacts of environmental air and water 

regulations on electric power system reliability. Respond as appropriate to federal and state 

policies to integrate renewable resources. The regionôs stakeholders, including the ISO, the 

New England Power Pool (NEPOOL) participants, and state environmental agencies, should 

collaborate on the planning needed to meet these requirements.
20

  

 Support Research and DevelopmentðWork with stakeholders to support research and 

development activities and the establishment of industry standards for integrating smart grid 

technologies. Participate in demonstration projects that improve the reliable activation and 

performance monitoring of demand resources and the interfaces for advanced metering. 

Consider a variety of applications for smart grid technologies, including energy storage, 

energy shifting, and ancillary services, such as frequency regulation. In the near term, 

conduct demonstration projects of smart grid technologies, such as plug-in electric vehicles. 

Develop a plan to implement smart grid technologies before they become more widespread. 

 Improve Understanding of Energy-Efficiency ProgramsðThrough the Regional Energy-

Efficiency Initiative, gain a better understanding of the physical effects of the state-sponsored 

energy-efficiency programs and their potential for growth. Track the historical planned 

penetration of demand resources against the actual performance of these resources, and 

periodically review the load forecast model to identify improvements. 

 Support Regional, State, and Federal Policy InitiativesðAs needed, work with the PAC, 

NEPOOL, NECPUC, NESCOE, the Consumer Liaison Group, and other interested parties to 

support regional and federal policy initiatives. Participate in FERC regional conferences.
21

 

Continue providing required technical support to the New England states as they formulate 

the Regional Blueprint for Renewable Resources. 

1.3 Summary 

The publication of the 2009 Regional System Plan and the projects shown in the current Transmission 

Project Listing meet the requirements of the ISOôs FERC tariff to issue an annual system plan. With 

broad input from regional stakeholders, the RSP, Transmission Project Listing, needs studies, and 

solution studies identify detailed needs of New Englandôs power system and the system 

improvements required for serving load reliably throughout New England for the next 10 years. The 

plan builds on the results of previous RSPs and other regional activities. Needed system resources 

have been identified and will be procured through the FCM and other markets. The transmission 

projects have been developed to coordinate major power transfers across the system, improve service 

to large and small load pockets, and meet transfer requirements with neighboring balancing authority 

                                                      
20 NEPOOL was formed by the regionôs 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 (2009). 

21 A FERC conference planned for fall 2009 will examine whether existing transmission planning processes adequately 

consider regional or interconnection-wide needs and solutions to ensure adequate and reliable supplies of electricity at just 

and reasonable rates. FERC also will explore whether the existing transmission planning processes sufficiently meet such 

emerging transmission challenges as the development of interregional transmission facilities, the integration of large 

amounts of location-constrained generation, and the interconnection of distributed energy resources; 

http://www.ferc.gov/news/news-releases/2009/2009-2/05-21-09-E-1.asp. 
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areas. The ongoing stakeholder review process and the ISO modification to the Transmission Project 

Listing will continue to reflect projected changes in the system and identify the transmission upgrades 

satisfying system needs.
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Section 2  
Introduction 

ISO New England (ISO) is the not-for-profit Regional Transmission Organization (RTO) for the six 

New England states.22 The ISO has three main responsibilities: 

 

 Reliable day-to-day operation of New Englandôs bulk power generation and transmission 

system 

 Oversight and administration of the regionôs wholesale electricity markets 

 Management of a comprehensive regional 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 regionôs 

transmission system and greater independence to manage the regionôs 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 and coordinates its planning efforts with neighboring regions.  

 

The 2009 Regional System Plan (RSP09) describes the annual Regional System Plan for the area 

served by ISO New England. As with each yearôs Regional System Plan, RSP09 discusses the 

projected annual and peak demand for electric energy over a 10-year period (2009 to 2018 for 

RSP09); identifies the amounts, locations, and types of resources that can satisfy system needs over 

this period; and outlines how incentives associated with recent improvements to the wholesale 

electricity markets will assist in obtaining supply and demand resources.
23

 The RSP process identifies 

system needs and provides information to stakeholders who may develop market responses that meet 

these system needs. The report identifies the need for, as well as the status of, planned regulated 

transmission solutions that may be required when participant response is insufficient for providing 

resources to meet system needs.  

 

RSP09 also addresses fuel diversity, environmental regulatory issues, and the integration of variable-

output (i.e., intermittent) renewable resources and demand resources.
24

 The results of system studies 

that quantified economic and environmental performance of various resource and transmission-

                                                      
22 The ISO is not responsible for portions of northern and eastern Maine. The Northern Maine Independent System 

Administrator, Inc. is a nonprofit entity responsible for the administration of the northern Maine transmission system and 

electric power markets in Aroostook and Washington counties, which has a peak load of approximately 130 MW; see 

http://www.nmisa.com. 

23 In general, demand resources are measures that reduce consumer demand for electricity from the power system, such as 

the use of energy-efficient appliances and lighting, advanced cooling and heating technologies, electronic devices to cycle 

air conditioners on and off, and equipment to shift load to off-peak hours of demand. Other measures include the use of 

electricity generated on site (i.e., distributed generation, or DG). Demand resources also 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 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. 

24 Renewable sources of energy are those that are naturally replenished, such as solar, hydro, wind, selected biomass, 

geothermal, ocean thermal, and tidal sources of power. Landfill gas (LFG) (i.e., the gas that results from decomposition in 

landfills and either is collected, cleaned, and used for generation or is vented or flared) also is regarded as a renewable 

resource. Some states consider fuel cells to be renewable.  
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expansion scenarios also are included. The planning work of the ISOs and RTOs in the Northeast and 

in eastern Canada and interregional planning are summarized. Additionally, RSP09 discusses studies 

the ISO performed to support the New England governorsô development of a strategic vision for the 

future of the New England electric power system. 

 

This section summarizes the requirements for the ISOôs Regional System Plans and its approach to 

the planning process. As background, this section provides an overview of the bulk power system and 

wholesale market structure in New England and the RSP subareas used in system planning studies. It 

also summarizes the key features included in each section of this yearôs plan. 

2.1 RSP Requirements  

The ISOôs duties are regulated by its FERC-approved Transmission, Markets, and Services Tariff, a 

part of which is the Open Access Transmission Tariff (OATT).
25

 Attachment K of the OATT 

establishes the requirements for the regional system planning process for New England. Attachment 

K specifies, among other things, that the RSP must discuss the assessment of the system needs of the 

pool transmission facilities (PTFs), the results of such assessments, and the projected transmission 

system improvements.26 The RSP also must identify the projected annual and peak demands for 

electric energy for a five- to 10-year horizon, the needs for resources over this period, and how such 

resources are expected to be provided. Additionally, the RSP must include sufficient information to 

allow market participants, including merchant transmission project developers, to assess several 

factors to assist them in meeting identified system needs or to modify, offset, or defer proposed 

regulated transmission upgrades. These factors include the quantity, general locations, operating 

characteristics, and required availability criteria of incremental supply or demand-side resources.  

 

As required by the tariff, the ISO works closely with the regionôs stakeholders through an open and 

transparent process. In particular, members of the PAC advise the ISO on the scope of work, 

assumptions, and draft results for the RSP and supporting studies, which include needs assessments 

and solution studies.
27

 Stakeholders can use this detailed information to better identify specific 

locations for resource development and merchant transmission as alternatives to regulated 

transmission.  

 

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.
28

 The RSPs also must conform to transmission owner criteria, rules, 

                                                      
25 FERC Electric Tariff No. 3, ISO New England Inc. Transmission, Markets, and Services Tariff (Part II, Section 48) 

(2007); http://www.iso-ne.com/regulatory/tariff/index.html. 

26 Attachment K also requires the participating transmission owners to issue local system plans for nonpool transmission 

facilities through an open stakeholder process. 

27 (1) Any stakeholder can designate a representative to the PAC by providing written notice to the ISO. PAC materials 

(2001ï2009) are available online at http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/index.html. 

(2) The needs assessments and solution studies that have been presented to the PAC are posted on the ISO Web site. 

Stakeholders also can obtain publically available network models of the transmission system through the FERC 715 process, 

which requires transmitting utilities that operate facilities rated at or above 100 kV to submit information to FERC annually; 

see http://www.ferc.gov/docs-filing/eforms/form-715/overview.asp. 

28 ñNERC Reliability Standardsò (Princeton, NJ: NERC, 2008); 

http://www.nerc.com/~filez/standards/Reliability_Standards.html. NPCC Regional Standards (New York: NPCC Inc., 

2009); http://www.npcc.org/regStandards/Overview.aspx. ISO New England Planning Procedures (2009); http://www.iso-

ne.com/rules_proceds/isone_plan/index.html. Operating Procedures (2009); http://www.iso-

ne.com/rules_proceds/operating/index.html. 

http://www.iso-ne.com/regulatory/tariff/index.html.
http://www.nerc.com/~filez/standards/Reliability_Standards.html
http://www.npcc.org/regStandards/Overview.aspx.
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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 

resources (refer to Section 8). 

 

In developing the Regional System Plans, 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. 

 

Attachment K reflects the improvements to the regional system planning process adopted in 2008 to 

comply with the nine planning principles required by FERC Order 890.
29

 Among the orderôs 

requirements is one that requires ISOs and RTOs to conduct an open and transparent transmission 

planning process that incorporates market responses into the assessments of system needs.  

2.2 Approach to Regional System Planning 

The primary purpose of the ISOôs regional system planning process is to identify system 

enhancements required to ensure the reliability and efficiency of the system. To assess how to 

maintain the reliability of the New England bulk power system, while promoting the operation of 

efficient wholesale electricity markets, the ISO and its stakeholders analyze the system and its 

components as a whole. They account for the performance of these individual elements and the many 

varied and complex interactions that occur among the components and affect the overall performance 

of the system. During the planning process, the options for satisfying the defined needs are assessed 

to determine which would be effective, such as adding resources, reducing demand, upgrading the 

transmission system, or using a combination of market solutions and regulated transmission solutions.  

 

The electric power planning process in New England assesses the amount of resources the overall 

system and individual areas of the system need, the types of resources that can satisfy these needs, 

and any critical time constraints for addressing them. This process helps to ensure system reliability, 

facilitate the efficient operation of the markets, and improve the economic performance of the system. 

Stakeholders responsible for developing needed resources commit to projects based on information 

developed during the ISO system planning process, as well as incentives from ISO-administered 

markets and other factors. When stakeholder responses (i.e., resource alternatives in response to 

market incentives and merchant transmission) do not meet identified system needs, the ISO planning 

process develops regulated transmission solutions, although the ISO does not have the authority to 

build needed resources or transmission. These transmission projects are part of the ISOôs RSP Project 

List (also known as the Transmission Project Listing), which includes the status of transmission 

development over a projectôs lifecycle (see Section 10.3).30 

 

The timing of projects necessary to satisfy system needs is subject to change as system conditions 

change. For example, the development of generation and demand resources may delay the need for 

transmission, but the retirement of generation resources may advance the need for transmission 

projects. The planning process identifies sufficient lead times for the construction of transmission 

                                                      
29 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. 

30 Attachment K of the OATT specifies the requirements for the RSP Project List. The current list is available online at 

http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/projects/index.html. 

http://www.ferc.gov/whats-new/comm-meet/2007/021507/E-1.pdf
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solutions to ensure the region meets planning and operating requirements, including criteria, 

standards, and procedures.  

 

Regional system planning must account for the uncertainty in assumptions made about the next 

10 years stemming from changing demand, fuel prices, technologies, market rules, and environmental 

requirements; other relevant events; and the physical conditions under which the system might be 

operating. While each RSP represents a snapshot in time, the planning process is continuous, and the 

results are revisited as needed based on the latest available information. 

2.3 Overview of the New England Bulk Power System 

Since 1971, New Englandôs electric power grid has been planned and operated as a unified system of 

its New England Power Pool (NEPOOL) members.
31

 The New England system integrates resources 

with the transmission system 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 

32,000 megawatts (MW) of total generating capacity, produce electricity. Most of these facilities are 

connected to approximately 8,000 miles of high-voltage transmission lines. Thirteen tie lines 

interconnect New England with the neighboring states and provinces of New York and New 

Brunswick and Québec, Canada. As of summer 2009, almost 2,000 MW of demand resources were 

registered as part of ISOôs demand-response programs.
32

 

 

                                                      
31 NEPOOL was formed by the regionôs 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 (2009). 

32 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 2,000 MW in ISO 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 4.2.4 for more details on demand resources. 
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 6.5 million households and 

businesses; population 14 million 

 Over 350 generators  

 Over 8,000 miles of high-voltage 

transmission lines 

 13 interconnections to electricity 

systems in New York and Canada 

 More than 33,000 MW of total 

supply (includes 1,900 MW of 

demand-response capacity) 

 All -time peak demand of 

28,130 MW, set on August 2, 2006 

 More than 400 participants in the 

marketplace (those who generate, 

buy, sell, transport, and use 

wholesale electricity and implement 

demand resources) 

 $12 billion annual total energy 

market value (2008) 

 More than $4.0 billion in 

transmission investment from 2002 

through 2009 to enhance system 

reliability; approximately $5 billion 

planned over the next 10 years 

 Six major 345-kilovolt projects 

constructed in four states. 

Figure 2-1: Key facts about New Englandôs bulk electric power system and wholesale 
electricity market, 2008.  
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 4. 

 

The ISOôs all-time actual summer peak demand was 28,130 MW on August 2, 2006, which was due 

to extreme temperatures and humidity regionwide. In accordance with ISO operating procedures, 

demand-response programs were activated, which lowered the peak by approximately 640 MW. 

Without these programs, the peak would have been approximately 28,770 MW. The 2008 summer 

peak was much lower at 26,111 MW, and the 2008/2009 winter peak was 21,022 MW. The all-time 

actual winter peak of 22,818 MW occurred in 2004. 

2.4 Overview of the New England Wholesale Electricity Market Structure 

The Regional System Plan provides information that project developers can use for making 

investments in system improvements and participating in New England wholesale electricity markets. 

The RSP also identifies technical issues that help the ISO and its stakeholders formulate updates to 

the New England wholesale electricity markets. Participants can use this information to address the 

defined system or market needs, such as through investments in demand projects, distributed 

generation, other generation, or merchant transmission. They also can use information provided in 

transmission needs assessments and solution studies to propose alternative solutions to the regulated 

transmission solutions, for which they can be compensated through the ISO markets.  

 

http://www.iso-ne.com/rules_proceds/operating/isone/op4/OP4_RTO_FIN.doc
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As shown in Figure 2-1, in 2008, more than 400 market participants completed approximately 

$12 billion of wholesale electricity transactions to generate, buy, sell, and transport wholesale 

electricity. Other products traded in New Englandôs wholesale markets ensure proper system 

frequency and voltage, sufficient future capacity, seasonal and real-time reserve capacity, and system 

restoration capability after a blackout. Stakeholders also have the opportunity to hedge against the 

costs associated with transmission congestion. The wholesale electricity markets and market products 

in New England are as follows:
33

  

 

 Day-Ahead Energy Marketðallows market participants to secure prices for electric energy 

the day before the operating day and hedge against price fluctuations that can occur in real 

time. 

 Real-Time Energy Marketðcoordinates the dispatch of generation and demand resources 

to meet the instantaneous demand for electricity. 

 Forward Capacity Market (FCM)ðensures the sufficiency of installed capacity, which 

includes demand resources, to meet the future demand for electricity by sending appropriate 

price signals to attract new investment and maintain existing investment both where and 

when needed.
34

 

 Financial transmission rights (FTRs)ðallows participants to hedge against the economic 

impacts associated with transmission congestion and provides a financial instrument to 

arbitrage differences between expected and actual day-ahead congestion. 

 Ancillary services 

o Regulation Marketðcompensates resources that the ISO instructs to increase or 

decrease output moment by moment to balance the variations in demand and system 

frequency to meet industry standards.
35

 

o Forward Reserve Market (FRM)ðcompensates generators for the availability of their 

unloaded operating capacity that can be converted into electric energy within 10 or 30 

minutes when needed to meet system contingencies, such as unexpected outages.
36

 

o Real-time reserve pricingðcompensates on-line generators that offer their electric 

energy above the marginal cost for the increased value of their energy when the system or 

portions of the system are short of reserves. It also provides efficient price signals to 

generators when redispatch is needed to provide additional reserves to meet requirements. 

o Voltage supportðcompensates resources for maintaining voltage-control capability, 

which allows system operators to maintain transmission voltages within acceptable 

limits. 

                                                      
33 For more information on New England wholesale electricity markets, see the ISOôs 2008 Annual Markets Report 

(AMR08) (June 16, 2009); http://www.iso-ne.com/markets/mktmonmit/rpts/index.html. 

34 Installed capacity is the megawatt capability of a generating unit, dispatchable load, external resource or transaction, or 

demand resource that qualifies as a participant in the ISOôs Forward Capacity Market according to the market rules. 

Additional information is available online at http://www.iso-ne.com/markets/othrmkts_data/fcm/index.html. 

35 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. 

36 Unloaded operating capacity is operational capacity not generating electric energy but able to convert to generating 

energy. A contingency is the sudden loss of a generation or transmission resource. A first contingency (N-1) is when the first 

power element (facility) of a system is lost, which has the largest impact on system reliability. A second contingency  

(N-1-1) is the loss of the facility that would have the largest impact on the system after the loss of the first facility. 

http://www.iso-ne.com/markets/othrmkts_data/fcm/index.html
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The market structure for conducting wholesale electricity transactions in New England is Standard 

Market Design (SMD). One key feature of SMD is locational marginal pricing, which is a way for 

electric energy prices to efficiently reflect the variations in supply, demand, and transmission system 

limitations at every location where electric energy enters or exits the wholesale network. In New 

England, wholesale electricity prices are set at approximately 900 pricing points (i.e., pnodes) on the 

bulk power grid. Locational marginal prices (LMPs) differ among these locations as a result of each 

locationôs marginal cost of congestion and marginal cost of line losses. The congestion cost 

component of an LMP arises because of the need to dispatch individual generators to provide more or 

less energy because of transmission system constraints that limit the flow of economic power. Line 

losses are caused by physical resistance in the transmission system as electricity travels through the 

transmission lines, which produces heat and results in less power being withdrawn from the system 

than was injected. Line losses and their associated marginal costs are inherent to transmission lines 

and other grid infrastructure as electric energy flows from generators to loads. As with the marginal 

cost of congestion, the marginal cost of losses has an impact on the amount of generation that must be 

dispatched. The ISO operates the system to minimize total system costs. 

 

If the system were entirely unconstrained and had no losses, all LMPs would be the same, reflecting 

only the cost of serving the next increment (in megawatts) of load. This incremental megawatt of load 

would be served by the generator with the lowest-cost electric energy available to serve that load, and 

energy from that generator would be able to flow to any node over the transmission system. 

 

New England has five types of pnodes: one type is an external proxy node interface with neighboring 

balancing authority areas, and four types are internal to the New England system.
37

 The internal 

pnodes include individual generator-unit nodes, load nodes, load zones (i.e., aggregations of load 

pnodes within a specific area), and the Hub. The Hub is a collection of locations that has a price 

intended to represent an uncongested price for electric energy; facilitate trading; and enhance 

transparency and liquidity in the marketplace. In New England, generators are paid the real-time LMP 

for electric energy at their respective nodes, and participants serving demand pay the price at their 

respective load zones.
38

 

 

Import-constrained load zones are areas within New England that do not have enough local resources 

and transmission-import capability to serve local demand reliably. Export-constrained load zones are 

areas within New England where the available resources, after serving local load, exceed the areasô 

transmission capability to export excess electric energy. New England is divided into the following 

eight load zones: Maine (ME), New Hampshire (NH), Vermont (VT), Rhode Island (RI), Connecticut 

(CT), Western/Central Massachusetts (WCMA), Northeast Massachusetts and Boston (NEMA), and 

Southeast Massachusetts (SEMA). 

 

A capacity zone is a geographic subregion of the New England Balancing Authority Area that may 

represent load zones that are export constrained, import constrained, or contiguousðneither export 

nor import constrained. Capacity zones are used in the Forward Capacity Auctions (FCA) (see 

Section 4.2). 

                                                      
37 A balancing authority area is a group of generation, transmission, and loads within the metered boundaries of the entity 

(balancing authority) that maintains the load-resource balance within the area. Balancing authority areas were formerly 

referred to as control areas. Further information is available in the NERC glossary online at 

http://www.nerc.com/docs/standards/rs/Glossary_12Feb08.pdf (accessed December 8, 2008). 

38 The ISO tariff allows loads that meet specified requirements to request and receive nodal pricing. 
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2.5 RSP Subareas 

To assist in modeling and planning electricity resources in New England, the ISO established 13 

subareas of the regionôs bulk electric power system. These subareas form a simplified model of load 

areas connected by the major transmission interfaces across the system. The simplified model 

illustrates possible physical limitations to the reliable flow of power that can evolve over time as the 

system changes.  

 

Figure 2-2 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 RSP09 studies of resource adequacy, 

economic performance, and environmental emissions.
39

 

 

 

Subarea 
Designation 

Region or State 

BHE Northeastern Maine 

ME 
Western and central Maine/ 
Saco Valley, New Hampshire 

SME Southeastern Maine 

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

VT 
Vermont/southwestern New 
Hampshire 

BOSTON 
(all capitalized) 

Greater Boston, including the 
North Shore 

CMA/NEMA 
Central Massachusetts/  
northeastern Massachusetts 

WMA Western Massachusetts 

SEMA 
Southeastern Massachusetts/ 
Newport, Rhode Island 

RI 
Rhode Island/bordering 
Massachusetts 

CT Northern and eastern Connecticut 

SWCT Southwestern Connecticut 

NOR Norwalk/Stamford, Connecticut 

NB, HQ, 
and NY 

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

Figure 2-2: RSP09 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 configurations 
near the border with western Massachusetts. Greater Southwest Connecticut includes the southwest and western portions of 
Connecticut and consists of the NOR and SWCT subareas. NB includes New Brunswick, Nova Scotia, and Prince Edward Island 
(i.e., the Maritime provinces) plus the area served by the Northern Maine Independent System Administrator (USA). 

                                                      
39 The distribution of generation resources by RSP subarea is available online in the ISOôs presentation, New England 

System Plan System Overview, slide 12 (March 31, 2009); http://www.iso-

ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2009/mar312009/a_system_overview.pdf. 


