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Preface 
 

The Internal Market Monitor (IMM ) of ISO New England (ISO) publishes an Annual Markets Report 

(AMR) that assesses the state of competition in the wholesale electricity markets operated by the ISO. 

The 2009 Annual Markets Report covers the ISOôs most recent operating year, January 1 to 

December 31, 2009. The report addresses the development, operation, and performance of the 

wholesale electricity markets administered by the ISO and presents an assessment of each market 

based on market data, performance criteria, and independent studies. 

 

This report fulfills the requirement of Market Rule 1, Section III.A.12.3, Appendix A, Market 

Monitoring, Reporting, and Market Power Mitigation:  

  

The [IMM]  will present an annual review of the operations of the New England 

markets, which will include an evaluation of the procedures for the determination 

of energy, reserve and regulation clearing prices, NCPC [Net Commitment-Period 

Compensation] costs, and the performance of the Forward Capacity Market and 

FTR [Financial Transmission Rights] auctions. The review will include a public 

forum to discuss the performance of the New England markets, the state of 

competition, and the ISOôs priorities for the coming year.
1
 

 

The IMM submits this report simultaneously to the ISO and the United States Federal Energy 

Regulatory Commission (FERC) per FERC order: 

 
The Commission has the statutory responsibility to ensure that public utilities 

selling in competitive bulk power markets do not engage in market power abuse 

and also to ensure that markets within the Commissionôs jurisdiction are free of 

design flaws and market power abuse. To that end, the Commission will expect to 

receive the reports and analyses of an RTOôs [Regional Transmission 

Organizationôs] market monitor at the same time they are submitted to the RTO.
2
  

 

The External Market Monitor (EMM) also publishes an annual assessment of the ISO New England 

wholesale electricity markets. The EMM is external to the ISO and reports directly to the board of 

directors. Like the IMMôs report, the External Market Monitorôs report assesses the design and 

operation of the markets and the competitive conduct of the market participants. 

 

This report of the IMM presents the most important findings, market outcomes, and market design 

changes of New Englandôs wholesale electricity markets for 2009. A summary of the data and 

outcomes is included in Section 1. To aid the reader in understanding the reportôs findings, an 

overview of the New England electricity markets, how they function, and market monitoring is 

presented in Section 2. Section 3 through Section 7 include more detailed discussions of each of the 

markets, market results, and the IMMôs analysis and recommendations. An appendix provides 

additional data on the markets. A list of acronyms and abbreviations also is included. Key terms are 

italicized and defined within the text and footnotes.

                                                      
1 FERC, Electric Tariff No. 3, Section III, Market Rule 1, Standard Market Design, Appendix A: Market Monitoring, 

Reporting and Market Power Mitigation, III.A.12.3, Reporting (effective July 1, 2005). 

2 PJM Interconnection, L.L.C. et al., Order Provisionally Granting RTO Status, FERC Docket No. RT01-2-000, 96 FERC 

¶ 61, 061 (July 12, 2001). 
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Section 1  
Summary of New Englandôs 
Wholesale Electricity Markets in 2009 

Competitive and efficient electricity markets provide the incentives to maintain an adequate supply of 

electric energy, over the long run, at prices that are consistent with the cost of providing it. The core 

responsibilities of the ISO New England (ISO) Internal Market Monitor (IMM) include reviewing the 

competitiveness of the wholesale electricity markets and recommending improvements when 

necessary. The IMM analyzed the 2009 performance of the ISO-administered markets and determined 

that the outcomes were consistent with competitive markets. Market concentration is low, new 

participants seek to enter the market, and energy prices remain at levels consistent with the short-run 

marginal cost of production.  

 

The 2009 Annual Markets Report addresses the development, operation, and performance of the 

wholesale electricity markets administered by the ISO and presents an assessment of each market 

based on market data and performance criteria. This section summarizes the regionôs wholesale 

electricity market outcomes for 2009, the market issues that arose during the year and the IMMôs 

recommendations for addressing these issues, the overall competitiveness of the markets, and market 

mitigation and market reform activities. A discussion of how the markets work and of the IMMôs 

market oversight role is included in Section 2. Section 3 through Section 7 contain a more thorough 

discussion of the 2009 market results and the IMMôs operation. Section 8 is an appendix of additional 

data from the ISO markets. A list of abbreviations and acronyms is included at the end of the report. 

Key terms are italicized and defined within the text and footnotes. 

1.1 Summary of Market Outcomes 

During 2009, overall energy prices, transmission congestion revenue, and reliability costs all 

decreased, in response to changes in several key market inputs: lower, less volatile fuel prices; a 

continued, near-record level of hydroelectric production; reduced consumption of electric energy; and 

a reduced need to operate generation for local second-contingency protection.
3
 Key market inputs and 

outcomes are as follows: 

 

 The total cost of electric energy fell 50%, from $10.6 billion in 2008 to $5.3 billion in 2009.
4
  

 Total congestion, as measured by the value of the Congestion Revenue Balancing Fund 

(CRBF), decreased $96 million (almost 80%), from $121 million in 2008 to $25 million in 

2009.
5
 

                                                      
3 A second contingency (N-1-1) is when a power system element is unavailable and another contingency occurs. A first 

contingency (N-1) is when any power system element becomes unavailable. 

4 The total cost of electric energy is approximated as the product of the annual net energy load (NEL) for the region and the 

average annual real-time locational marginal price (LMP) at the Hub. NEL is calculated as total generation (not including 

the generation used to support pumping at pumped-storage hydro generators), plus net imports. LMPs are identified at 900 

pricing points (pnodes) on the system as a way for wholesale electric energy prices to efficiently reflect the value of electric 

energy at different locations based on the patterns of load, generation, and the physical limits of the transmission system. 

The Hub is a collection of pnodes that represents an uncongested price for electric energy. Load zones are aggregations of 

pnodes within specific areas. 
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 The costs associated with providing local second-contingency protection and voltage support 

fell by $189.7 million, or almost 90%, from 2008 to 2009. 

 Compared with 2008, average prices for all major fuel types were lower in 2009. Natural gas 

prices fell by 54%; residual fuel oil prices, 29%; distillate fuel oil prices, 43%; and coal 

prices, 46%. 

 Yearly hydroelectric production in 2009 was at near-record levels, 31% over the average 

hydro production from 2000 to 2007, and just 3% below the record levels set in 2008.  

 Net energy for load (NEL) in 2009 was almost 5,000 gigawatt-hours (GWh) (3.7%) lower 

than in 2008 and approximately 7,600 GWh (5.7%) lower than in 2007.
6
 

 The third Forward Capacity Auction (FCA) of the Forward Capacity Market (FCM) was held 

in October 2009, clearing at the floor price of $2.95/kilowatt (kW)-month because of a 

capacity surplus. 

 The first Annual Reconfiguration Auction (ARA) for the FCM commitment period 

2010/2011 was successfully held in May, clearing 197.6 megawatts (MW) at $1.50/kW-

month.
7
 

 

 The capacity market transition payments made to all resources in 2009 totaled 

$1,765 million.
8
  

 

1.2 Competitiveness of the ISO Energy Market 

To assess the competitiveness of the electric energy markets, the IMM examined two types of 

measures of market competitiveness: structural measures of competitiveness, which analyze the 

concentration of generation resource ownership in the New England markets; and price-based 

measures, which compare wholesale market prices to the estimated cost of providing electric energy. 

The results of the concentration analyses show that the market is structurally competitive, and in 

instances in which inadequate transmission or peak load levels create the possibility of 

noncompetitive behavior, mitigation rules provide behavior remedies. Market results show that 

electric energy prices reflect supplier costs to produce electric energy (i.e., largely fuel prices), which 

                                                                                                                                                                     
5 The CRBF accumulates hourly congestion revenues from both the Day-Ahead and Real-Time Energy Markets that accrue 

as a result of dispatching the system to serve all loads most economically in the presence of transmission constraints. 

6  Net energy for load is calculated as total generation (not including the generation used to support pumping at pumped-

storage hydro generators), plus net imports. 

7 In FCM reconfiguration auctions, capacity supply obligations (CSOs) are traded monthly, seasonally, and annually to clear 

supply offers and demand bids for each capacity zone (i.e., geographic subregions of the New England area that may 

represent load zones that are export constrained, import constrained, or contiguousðneither export nor import constrained). 

A capacity commitment period is also known as a capability year and runs from June 1 through May 31 of the following 

year. A capacity supply obligation is a requirement for a resource to provide capacity to satisfy a portion of the ISOôs 

Installed Capacity Requirement (ICR) that is acquired through an FCA, a reconfiguration auction, or a CSO bilateral 

contract through which a market participant may transfer all or part of its CSO to another entity. 

8 FCM transition payments replaced the Installed Capacity (ICAP) Market in December 2006 and will continue until 

May 31, 2010. The 2010/2011 FCM commitment period will begin on June 1, 2010. 
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is consistent with the finding that the market is competitive. The results of these analyses are included 

below and in Section 3. 

 

The structural measures used were the Herfindahl-Hirschman Index (HHI) and the Residual Supply 

Index (RSI).
9
 The HHI of about 600 for the entire New England region for 2009 indicates the market 

is not concentrated at the systemwide level. This HHI is well below the 1,000 level that the U.S. 

Department of Justice (DOJ) uses as a threshold measure of an unconcentrated market.
10

 

The RSI results for 2009 show that output from the largest supplier was required to meet demand 

during 46 hours in August. Figure 1-1 shows a duration curve of systemwide RSI calculations for the 

year. A review of the RSIs for the local reserve zones, Connecticut (CT) and Northeast 

Massachusetts/ Boston (NEMA/Boston), during July, August, and September 2009 suggest a slightly 

higher level of market concentration.
11

 In the CT local reserve zone, a supplier was pivotal 7.6% of 

the time. The NEMA/Boston local reserve zone was slightly more concentrated, with a pivotal 

supplier during 16.8% of hours. The RSI analysis suggests that suppliers in the local reserve zones 

may have the ability to exercise market power. This reinforces the importance of offer-mitigation 

measures for import-constrained areas to prevent suppliers with market power from using it to raise 

prices. 

 

 

Figure 1-1: 2009 Residual Supply Index duration curve. 

                                                      
9 The Herfindahl-Hirschman Index (HHI) is a measure of market concentration based on generating capacity. The 

systemwide Residual Supply Index (RSI) measures how much of the load in a given hour in megawatt-hours can be met 

without any capacity from the largest supplier. Suppliers that are necessary to meet demand are termed ñpivotalò and can 

affect market prices. 

10 The Department of Justice defines markets with an HHI below 1,000 points to be unconcentrated, an HHI between 1,000 

and 1,800 points to be moderately concentrated, and an HHI above 1,800 points to be highly concentrated. (U.S. Department 

of Justice and the Federal Trade Commission, Horizontal Merger Guidelines, April 8, 1997; 

http://www.usdoj.gov/atr/public/guidelines/horiz_book/15.html).  

11 The region has four reserve zonesðConnecticut, Southwest Connecticut (SWCT), NEMA/Boston, and the rest of the 

system (Rest-of-System, ROS). The Rest-of-System zone is defined as the area excluding the other, local reserve zones.  

http://www.usdoj.gov/atr/public/guidelines/horiz_book/15.html
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The price-based measure used is the competitive benchmark.
12

 The competitive benchmark model 

compares market prices modeled using participant offers with modeled market prices based on IMM 

estimates of resource marginal costs. The modeled electric energy prices using participantsô actual 

supply offers (offer-intercept prices) are compared to modeled prices using estimated short-run 

variable costs as supply offers (benchmark prices). The average annual offer intercept price is 

$37/megawatt-hours (MWh), while the benchmark price is $36/MWh. 

 

The results of the competitive benchmark model are used to calculate the Quantity-Weighted Lernerôs 

Index (QWLI), which are shown in Table 1-1. The QWLI is the percentage markup of price over 

marginal cost. The diagnostic value of the QWLI is not its absolute value, which can be confounded 

by estimation error in the model and in the estimates of marginal costs, but rather changes in its value 

through time, considered together with other measures of market performance. The QWLI results, 

along with a general lack of concentration and energy market prices that are closely correlated with 

the fuel prices, support the conclusion that market prices are consistent with prices expected when 

resource owners offer at their short-run variable costs.
13

  

Table 1-1 
Quantity-Weighted Lerner Index, %

(a)
 

2004 2005 2006 2007 2008 2009 

ī6 1 1 2 ī1 5 

(a) The QWLI = [(annual market cost based on market prices ī annual market cost 
based on marginal cost estimates)/ annual market cost based on market 
prices]. 

 

Figure 1-2 shows average actual and fuel-adjusted real-time electric energy prices for 2000 to 2009. 

The fuel-adjusted electric energy price is a metric developed by the IMM to estimate the impact that 

input fuel prices have on electric energy prices. After adjusting for changes in fuel prices, average 

energy prices have remained stable since 2000. 

                                                      
12 The competitive benchmark price model estimates market prices based on marginal costs and actual offers. 

13 The correlation between natural gas (the dominant marginal fuel) and on-peak real-time energy prices (Hub LMPs) is 

approximately 0.96; the variance in natural gas prices explains about 87% of the variance in on-peak real-time Hub LMPs. 
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Figure 1-2: Actual and fuel-adjusted average real-time electric energy prices, 
2000 to 2009. 
Note: The prices are average Hub prices weighted by system load. 

1.3 Market Results and Findings 

The key results and findings for the energy and reserve markets in 2009 are an overall reduction in 

energy prices and congestion costs and an increase across the year in the frequency and magnitude of 

nonzero real-time reserve prices. The IMM also observed a shift in the relationship between day-

ahead and real-time prices in the late second quarter, with day-ahead prices switching from prices that 

were higher than real-time prices, on average, to prices that were lower than real-time prices, on 

average. These market outcomes are consistent with observed changes in several key inputs: in 

particular, lower, less volatile fuel prices; continued near-record levels of hydro production; a 

reduction in the consumption of electric energy; and a reduced need to operate generation for local 

second-contingency protection. 

1.3.1 Energy Market and Real-Time Reserve Pricing  

This section provides the key results and findings for the energy markets in 2009 with comparisons to 

previous years.  

1.3.1.1 Electric Energy Prices 

The average day-ahead and real-time electric energy prices at the New England Hub in 2009 were 

$41.54/MWh and $42.02/MWh, respectively. The average day-ahead to real-time price differential 

has been declining from an annual average difference of 2.4% in 2005 to ī1.15% in 2009. Table 1-2 

summarizes average annual and quarterly day-ahead and real-time Hub prices for 2009. 
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Table 1-2 
2009 Day-Ahead and Real-Time Hub Prices, $/MWh 

  Annual Q1 Q2 Q3 Q4 

Day ahead 41.54 54.17 35.52 32.38 44.32 

Real time 42.02 52.80 35.24 34.30 45.89 

Difference ï0.48 1.37 0.28 ï1.92 ï1.57 

 

 

These data show that in mid-2009, the quarterly average price difference changed from positive to 

negative and the annual average difference is negative, while in previous years it has been positive. 

This change in the price relationship followed transmission projectsô being placed in service in 

Southwest Connecticut (SWCT) (in late 2008 through early 2009) and in Lower Southeast 

Massachusetts (SEMA) (at the end of the second quarter).
14

 These transmission projects eliminated 

the need to make local second-contingency protection resource (LSCPR) commitments. The projectsô 

being placed in service also allowed a tightening of real-time commitment practice, which further 

reduced the amount of capacity committed above minimum requirements, improving dispatch and 

pricing. An observed consequence of these changes to the system was an increase in the volatility of 

real-time price outcomes, marked by the more frequent dispatch of peaking units, nonzero real-time 

reserve prices, and declarations of Master/Local Control Center (M/LCC) Procedure No. 2, Abnormal 

Conditions Alert (M/LCC2).
15

 Additional discussion of operations is included in Section 7. 

 

If the apparent shift in the relationship between average day-ahead and real-time prices continues, the 

expected profit-maximizing strategy would be to decrease the volume of virtual supply offers 

submitted and to increase the volume of virtual demand bids and physical load bids during the second 

half of 2009. To date, while the data show a decline in virtual supply offers, they do not show a 

discernible increase in either virtual demand bids or physical load bids relative to the first half of the 

year. Moreover, in the fourth quarter of 2009, while average real-time prices were more than 

$3/MWh higher than day-ahead prices, cleared day-ahead load as a percentage of real-time load 

declined, increasing load serversô exposure to the higher average real-time prices.  

 

The reduced participation in the virtual market may prevent convergence of day-ahead and real-time 

prices. The IMM will continue to monitor the performance of the Day-Ahead and Real-Time Energy 

Markets with particular attention to the relationship between day-ahead and real-time prices and the 

activities of virtual players and their role in causing convergence in day-ahead and real-time prices. 

Refer to Section 3.3.3 for additional discussion and analysis. 

 

Compared with 2008, prices for all major fuel types were lower in 2009. Natural gas prices decreased 

by 54%; residual fuel oil prices, 29%; distillate fuel oil prices, 43%; and coal prices, 46%. Figure 1-3, 

which shows the percentage change in monthly natural gas prices and the percentage change in 

monthly real-time LMPs, demonstrates that changes in electricity prices closely track changes in 

natural gas prices. In the second half of 2009, natural gas prices fell more steeply than real-time 

                                                      
14 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). 

15 Master/Local Control Center (M/LCC) Procedure No. 2, Abnormal Conditions Alert (March 12, 2009); http://www.iso-

ne.com/rules_proceds/operating/mast_satllte/mlcc2.pdf. 



 

2009 Annual Markets Report 7  ISO New England Inc. 

LMPs because of two main factors. First, peaking units, most of which do not burn natural gas, were 

dispatched and set prices more frequently, and second, the frequency and magnitude of real-time 

reserve prices increased, which increased the real-time LMP. 

 

 

Figure 1-3: Percentage change in real-time locational marginal prices (LMPs) and 
natural gas, 2008 to 2009. 

Source: Natural gas price information provided by the Intercontinental Exchange, Inc. (ICE); 

http://www.theice.com. 

 

Weather-normalized net energy for load in 2009 was 2.2% lower than in 2008.
16

 The 2009 summer 

peak was 3.9% lower than in 2008; 1.1% lower, weather-normalized. The decline in weather-

normalized net energy for load suggests that broader declines in economic activity have affected 

electric energy consumption. Table 1-3 summarizes actual and normalized loads for 2007 through 

2009.  

 

                                                      
16 Weather-normalized results are those that would have been observed if weather were the same as the long-term average. 
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Table 1-3 
Annual and Peak Electric Energy Statistics, 2007 to 2009 

  2007 2008 2009 
% Change 

2008 to 2009 

Annual NEL (GWh)
(a)

 134,466 131,743 126,842 ī3.7% 

Normalized NEL (GWh) 134,153 131,127 128,224 ī2.2% 

Recorded peak demand (MW) 26,145 26,111 25,081 ī3.9% 

Normalized peak demand (MW) 27,460 27,765 27,460 ī1.1% 

 (a) Net energy for load is calculated as total generation (not including the generation used to support 
pumping at pumped-storage hydro generators), plus net imports. 

 

On the supply side, hydroelectric production was up, and fossil-fuel-fired generation production was 

generally down. Yearly hydroelectric production in 2009 was at near-record levels, 31% over the 

historical average hydro production from 2000 to 2007, and just 3% below the record levels seen in 

2008.
17

 The maximum daily hydro production occurred on July 6, 2009, with hydroelectric 

production accounting for 16% of total supply.
18

 Overall, hydroelectric production accounted for 8% 

of total energy production in 2009. 

1.3.1.2 Real-Time Reserve Prices 

In real time, the scheduling of resources to meet the energy and reserve requirements is jointly 

optimized. In the presence of a binding reserve constraint, the real-time reserve price is equal to the 

opportunity cost of the resource not dispatched for energy to satisfy the reserve requirement, capped 

by the Reserve Constraint Penalty Factor (RCPF).
19

 As 2009 progressed, the frequency and 

magnitude of nonzero real-time reserve prices increased. This change is a direct consequence of 

changes in the transmission system topology, which have decreased the need for operators to meet 

reserve requirements with out-of-market (OOM) LSCPR commitments. 

 

Because transmission improvements dramatically reduced LSCPR commitments in the latter half of 

2009, instead of unloaded on-line generation, the next-available resource often is an off-line peaking 

unit. Thus, when contingencies such as loss of a transmission line or a generation unit occur, fewer 

megawatts of relatively inexpensive on-line generation are available to meet the increased energy or 

reserve needs.
20

 This leads to the more frequent binding of reserve constraints (in particular, 10-

minute spinning reserve [TMSR]) at higher prices.
21

  

 

                                                      
17 Percentages are based on historical data reported by the ISO at http://www.iso-

ne.com/nwsiss/grid_mkts/enrgy_srcs/index-p1.html and subsequent Web site pages. Refer to Section 8 for additional 

information. 

18 Total supply includes electrical generator output and net interchange megawatts. 

19 RCPFs are administratively set limits on redispatch costs the system will incur to meet reserve constraints. Each reserve 

constraint has a corresponding RCPF. 

20 These on-line resources are inexpensive in a relative sense only. The only cost considered during dispatch is the 

incremental cost of energy reflected in the energy offer. The costs associated with starting the unit and operating at 

minimum, which may be significant, are considered sunk costs and thus not part of the dispatch evaluation.  

21 TMSR is operating reserve provided by on-line operating generation that can increase output within 10 minutes in 

response to a contingency.  

http://www.iso-ne.com/nwsiss/grid_mkts/enrgy_srcs/index-p1.html
http://www.iso-ne.com/nwsiss/grid_mkts/enrgy_srcs/index-p1.html
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The reduction in out-of-market commitment for local second-contingency protection improves 

efficiency in two ways. First, because the system has less out-of-market energy, energy prices more 

accurately reflect the marginal cost of meeting the next increment of load. Second, the cost of 

providing reserve is included in a visible market price rather than in Net Commitment-Period 

Compensation (NCPC) payments made to out-of-market generation.
22

 

 

Table 1-4 shows the increase in the frequency of binding reserve constraints and the increase in the 

average price during intervals with positive reserve prices after the Tremont East improvements went 

in service in Lower SEMA, eliminating the need to have a Canal unit on line for LSCPRs.  

Table 1-4 
2009 Systemwide TMSR Price Statistics 

  Jan to Jun Jul to Dec Change % Change 

Number of five-minute intervals 

with positive TMSR prices 
1,013 1,560 547 54% 

Percentage of intervals with 

nonzero prices 
1.95% 2.95% 1.0% 51% 

Average TMSR price for 

intervals with nonzero prices 
$18.37 $36.41 $18.04 98% 

1.3.1.3 Minimum Generation Emergencies 

Minimum Generation Emergencies (MinGen Emergencies) are declared when the on-line generation 

on the system comes close to exceeding the load on the system. They typically are declared in the 

overnight hours when resources are operating at economic minimums to be available for the higher 

load hours the next day. The declaration of a Minimum Generation Emergency is not principally a 

reliability action but rather an administrative market mechanism that sets LMPs to zero to provide a 

price signal to participants to increase consumption or reduce generation. 

The IMM has observed a significant increase in the frequency of declared MinGen Emergencies in 

2009 over previous years; increasing from eight hours spread over three months in 2007, to 32 hours 

over six months in 2008, and finally to 97 hours over nine months during 2009. Over the same period, 

average load levels during MinGen Emergencies have declined, from 12,300 MW in 2007 and 

12,500 MW in 2008, to 11,000 MW in 2009. 

While the number of hours with MinGen Emergency declarations has increased, the amount of 

megawatt-hours self-scheduled into the day-ahead and real-time markets also has increased.
23

 This is 

contrary to expectations given the increased number of hours with prices at zero. The reasons are not 

immediately obvious why dispatchable generators would prefer to self-schedule their output into the 

                                                      
22 Net Commitment Period Compensation (NCPC) provides ómake-wholeô payments to market participants with resources 

whose operating costs exceed energy revenues over the 24-hour dispatch day. NCPC is paid to resources for providing first- 

and second-contingency voltage support and control and distribution system protection in either the Day-Ahead or Real-

Time Energy Markets. The accounting for the provision of these services is performed daily and considers a resourceôs total 

offer amount for generation, including start-up fees and no-load fees, compared with its total energy market value during the 

day. If the total value is less than the offer amount, the difference is credited to the market participant. For more information, 

see Market Rule 1, Section III, Appendix F: Net Commitment-Period Compensation Accounting; http://www.iso-

ne.com/regulatory/tariff/sect_3/. 

23 Almost 95% of self-scheduled megawatt-hours in real time are self-scheduled day ahead. Much of the increment self-

scheduled in real time comes from intermittent generators or resources seeking the real-time price.  

http://www.iso-ne.com/regulatory/tariff/sect_3/
http://www.iso-ne.com/regulatory/tariff/sect_3/
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Day-Ahead Energy Market rather than accept financial schedules that respect their economics and 

then make real-time physical scheduling decisions on that basis. If a participant did not receive a day-

ahead schedule on the basis of its supply offer and anticipated that the real-time price was going to be 

higher than its operating costs, nothing in the rules would prevent self-scheduling these supply 

increments in real time. The practice of self-scheduling in the day-ahead market sacrifices this option 

value and reduces the flexibility of the resources available to the operators in real time.
24

 The IMM 

recommends that the ISO reevaluate the energy market rules to ensure that all resources have the 

correct incentives under all conditions to submit price-based offers into the Day-Ahead and Real-

Time Energy Markets. 

1.3.1.4 Congestion Revenue and Financial Transmission Rights 

In 2009, the value of the congestion fund was $25.1 million, and the sum of day-ahead and real-time 

loss charges was $34.3 million. In 2008, the value of the congestion fund was $121 million, and the 

total marginal loss fund was $98 million. The congestion fund in 2009 represented just 0.5% of the 

energy market value in 2009. The reduction in the value of the congestion fund was caused by a 

reduction in the amount of congestion on the system due to the completion of new transmission and a 

reduction in the cost of congestion caused by lower LMPs.  

 

In 2009, the Financial Transmission Rights (FTRs) auction revenue far exceeded realized congestion 

revenue, as shown in Table 1-5.
25

 Participants overestimated levels of congestion, apparently 

misestimating the impact of the transmission work going in service in 2009 and the impact of changes 

in fuel prices and the level and patterns of consumption. 

 

Table 1-5 
Summary of Congestion Revenue and Auction Revenue 

  

Day-Ahead 
Congestion Revenue  

(Millions $) 

Total Auction 
Revenue  

(Millions $) 

Auction Revenue as 
% of Day-Ahead 

Congestion Revenue 

2007 130.1 122.8 94% 

2008 125.4 116.7 93% 

2009 26.7 71.1 266% 

 

 

Based on the measure of a net hedge (i.e., total revenues from FTRs and Auction Revenue Rights 

[ARR] compared with FTR costs) the FTR markets provided an effective hedge for many participants 

in 2009.
26

 Figure 1-4 presents, at a participant level, FTR net revenues (the orange bars) and the ñnet 

hedgeò realized both by holding an FTR and by receiving ARR revenues during the year (the blue 

dots). While most participants with only an FTR position lost money in 2009, most participants with 

both an ARR allocation and an FTR position made money after combining their FTR results and 

ARR receipts.  

                                                      
24 Option values occur when future market conditions are highly uncertain, the uncertainty is resolved over time, and 

strategies based on subsequent events are allowed to be revised. 

25 FTRs allow participants to hedge against the economic impacts associated with transmission congestion and provide a 

financial instrument to arbitrage differences between expected and actual day-ahead congestion. 

26 ARRs are a mechanism used to distribute auction revenue to congestion-paying LSEs and transmission customers that 

have supported the transmission system; see Section 2.6.3. 
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Figure 1-4: Overlay of FTR participant profitability and total hedge after including 
ARR revenue, 2009. 

1.3.1.5 Demand Resources 

The number of megawatts of demand resources participating in ISO markets increased in 2009.
27

 

Total enrollments were 2,546 MW in December 2008 and 2,998 MW in December 2009. The 

increase came from the 30-minute and Two-Hour Demand-Response Programs and other demand 

resources (ODRs).
28

 Enrollments in the Real-Time Price-Response Program decreased slightly, while 

profiled demand-response enrollments did not change.
29

 Figure 1-5 shows demand-response and ODR 

program enrollments by quarter for 2005 through 2009. 

                                                      
27A demand resource is a source of capacity whereby a consumer reduces the demand for electricity from the bulk power 

system in response to a request from the ISO to do so for system reliability reasons or in response to a price signal.  

28 Demand response is when market participants reduce their consumption of electric energy from the network in exchange 

for compensation based on wholesale market prices. Other demand resources are demand-side resources, such as energy 

efficiency, load management, and distributed generation at a retail customerôs site, that are outside the ISOôs control but that 

reduce demand by a least 100 kW; participate as capacity resources in the New England Balancing Authority Area; and are 

subject to ISO measurement, verification, and review procedures to demonstrate their total amount of demand reduction. 

29 Price response is the reduction of electricity consumption in response to a price signal in exchange for compensation 

based on wholesale electricity prices. 
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Figure 1-5: Quarterly demand-resource enrollments, 2005 to 2009. 

 

The Real-Time Price-Response Program was activated a total of 78 days in 2009, down from 

207 days in 2008. The Day-Ahead Load-Response Program (DALRP) produced interruptions on 

126 days in 2009, up from 103 days in 2008. Although the monthly average day-ahead prices in 2009 

were consistently below the trigger prices, which are a function of a fixed heat rate and a fuel-price 

index, and were substantially lower than prices in 2008, the trigger price was exceeded in more days 

in 2009 than in 2008.
30

 A total of 45,803 MWh of load was interrupted during the year from all 

demand-response programs. In total, demand resources provided 507 GWh of load reduction in 2009, 

with the majority (462 GWh) coming from other demand resources, such as energy-efficiency 

projects. The 507 GWh represents 0.4% of total system load for the year. (Section 3.5.3) 

 

Payments for all demand-resource programs totaled $111.5 million in 2009. Forward Capacity 

Market transition payments made to eligible demand resources rose from $77.6 million in 2008 to 

$106.8 million in 2009 due to increased program enrollments and a higher transition payment rate. Of 

the demand response receiving transition payments, approximately 20% was energy efficiency. 

 

The ISO filed rules with FERC to extend the price-response programs without modifications until the 

rules to implement the long-term price-responsive demand (PRD) solution are in service.
31

 The IMM 

has observed that the use of the Reserve Adequacy Analysis (RAA) LMP as a price trigger for these 

programs results in the dispatch of the demand resources under these programs in many hours when 

                                                      
30 A generatorôs heat rate, traditionally reported in Btu/kWh, is the rate at which it converts fuel (Btu) to electricity (kWh) 

and is a measure of the thermal efficiency of the conversion process. 

31 See ISO New England Inc. and New England Power Pool, Tariff Revisions Regarding Extension of the Real-Time Price 

Response Program and Day-Ahead Load Response Program; Docket No. ER09-___-000 (ER09-1737-000) (September 23, 

2009) for more information; http://www.iso-ne.com/regulatory/ferc/filings/2009/sep/er09-___-000_9-23-

09_price_load_response_ext.pdf. 



 

2009 Annual Markets Report 13  ISO New England Inc. 

the realized LMPs are lower than the ñresource bids.ò
32

 Because the program is triggered based on 

forecasted prices, and the price forecast that is produced by the RAA process is a poor predictor of 

real-time prices, demand-response resources are being called to reduce demand unnecessarily, 

resulting in administrative and market costs without benefits. Because the inclusion of the RAA LMP 

as currently calculated as a price trigger introduces sufficient inefficiency to the design, the IMM 

recommends revising the rules to either exclude this price trigger or to modify the methodology used 

to calculate it. 

1.3.2 Reliability and Operations 

As of December 2009, the total costs associated with LSCPRs and voltage were near zero, and based 

on current system topology, generation, and load patterns, ISO System Operations expects a limited 

and substantially reduced need in the future to operate generators for LSCPRs or voltage compared 

with recent years. Table 1-6 summarizes the total out-of-market payments to generators for LSCPRs, 

distribution, and voltage.  

  
Table 1-6 

Real-Time Out-of-Market 
Reliability Payments to Generators, $ Millions 

Payment Type 2008 2009 Difference % Change 

Local Second-Contingency 

Commitments 
182.49 17.22 ī165.28 ī91% 

Distribution 1.47 0.59 ī0.88 ī60% 

Voltage 29.39 5.02 ī24.37 ī83% 

Total 213.35 22.83 ī190.52 ī89% 

 

The need to commit generators out of market to maintain system reliability and to compensate them 

with Net Commitment-Period Compensation has been a long-standing issue in New England. The 

energy market employs a two-part payment rule consisting of the LMP and NCPC. The sum of all 

NCPC components is only 0.75% of total compensation to generators. Economic NCPC was 0.43% 

of the total generator compensation and is incurred largely as a consequence of the energy marketôs 

three-part bidding structure.
33

 Economic NCPC will not be eliminated by changes made to the 

transmission system. On the other hand, improvements to the transmission system have all but 

eliminated the need to commit generation as LSCPRs and have allowed revisions to voltage guides, 

dramatically reducing the need to run generation to support or protect system voltages.  

 

Two sets of transmission improvements account for the reductions in reliability-related commitment 

costs observed in 2009. First, transmission upgrades in Southwest Connecticut have significantly 

reduced the need for LSCPR commitments during the peak. Similarly, the Tremont East 

                                                      
32The ISO performs the RAA at the close of the real-time market reoffer period to ensure that adequate resources are 

committed for meeting the forecasted load and operating-reserve requirements for the Real-Time Energy Market.  

33 Economic NCPC arises when the total cost of committing and operating a generating resource exceeds the revenues it 

earns from the sale of energy at the LMP. Generating resources submit three-part bids that reflect the cost of start up, no-

load operation, and incremental energy production. The price received by the marginal resource equals its incremental 

energy offer. At this price, the resource earns no contribution against its start up and no-load costs. The generating resource 

is made whole for such shortfalls accumulated across the operating day through the payment of economic NCPC.  
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improvements for Cape Cod in Lower SEMA put into service in June all but eliminated the need to 

commit a Canal unit. Figure 1-6 illustrates the dramatic decline in LSCPR costs since the Tremont 

East upgrades went into service. 

 

 

Figure 1-6: Monthly charges for local second-contingency-protection 
resources. 

 

The reduction in commitments for LSCPRs and voltage reduced the amount of capacity committed 

above minimum requirements. Figure 1-7 shows the average amount of capacity committed after day 

ahead and not dispatched above its economic-minimum limit.  

 

  

Figure 1-7: Average generation committed after day ahead and 
operated at economic minimum, 2009, MW per month. 
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Review of the data and conversations with System Operations suggest that, more than at other times, 

when little to no surplus is available from the unloaded capability of generators committed for 

reliability, all resources available to the ISO must operate consistently with their supply offers. 

Operations has expressed concern that, of the resources currently receiving capacity payments and 

relied on as capacity, many are older fossil steam units that have not logged an operating hour in six 

months or longer. There is a risk that these resources will fail to start or operate through a duty cycle 

when eventually scheduled to operate. The IMM will continue to monitor the performance of these 

resources and the actions the ISO takes to incorporate generator performance risk into its power 

system management and resource-scheduling decisions. 

1.3.3 Forward Capacity Market and Transition Period 

This section summarizes the 2009 activities related to the Forward Capacity Market, including the 

FCM transition period payments and the results of the third FCA and the first Annual 

Reconfiguration Auction. It also includes an assessment of some aspects of the FCM design.  

1.3.3.1 FCM Transition Period 

FCM transition payments will continue until the beginning of the 2010/2011 capacity commitment 

period when the FCM payments based on the auction results will begin. FCM transition payment 

rates were $3.75/kW-month from June 2008 through May 2009 and then increased to $4.10/kW-

month in June 2009, as laid out by the FCM settlement. During 2009, FCM transition payments to 

qualifying capacity resources totaled $1.8 billion compared with $1.5 billion in 2008. Table 1-7 

summarizes the capacity requirements, the average adjusted capacity supplied, and the total payments 

in each transition-period year. The average unforced capacity (UCAP) supply that is paid the 

transition rate is greater than the annual ICR because the FCM transition rules require that all existing 

capacity be eligible for the transition payments.
34

 

 

Table 1-7 
Installed Capacity (ICAP) Market/FCM Transition Payment 

Year 

Average 

UCAP 

Supply 

(MW) 

Annual ICR 

Requirement 

(MW) 

Total Payment ($) 

ICAP Transition 

Payment Rate 

($/kW-month) 

JanïMay JuneïDec 

2007 34,985 31,270 1,280,464,983 3.05 3.05 

2008 36,331 32,160 1,505,257,134 3.05 3.75 

2009 37,236 31,823 1,765,901,336 3.75 4.10 

1.3.3.2 Forward Capacity Auction 

Each of the three FCAs has procured the capacity needed to meet the regionôs resource adequacy 

requirements, or the net Installed Capacity Requirement (NICR). Table 1-8 shows that the total of 

existing and new qualified capacity exceeded the NICR by 21% in FCA #1, by 32% in FCA #2, and 

                                                      
34 Unforced capacity is the amount of installed capacity associated with a generating unit, adjusted for availability. 
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by 34% in FCA #3. Because each FCA cleared capacity in excess of that necessary to meet the NICR, 

the floor price was reached in each auction.
 35

 

Table 1-8 
Results of the First Three Forward Capacity Auctions 

  FCA #1 FCA #2 FCA #3 

Total qualified (MW) 39,165 42,777 42,746 

Total cleared (MW)
(a)

 34,077 37,283 36,996 

NICR (MW) 32,305 32,528 31,965 

Excess cleared (MW)
(a)

 1,772 4,755 5,031 

Clearing price ($/kW-month) 4.50 3.60 2.95 

(a) Excludes real-time emergency generation (RTEG) resources in excess of 600 MW.  
 

None of the auctions had import-constrained capacity zones; the ISO determined that each potential 

import-constrained area had sufficient existing capacity. Maine was modeled as an export-constrained 

capacity zone in the three auctions. 

1.3.3.3 Out-of-Market New Resources and In-Market New Resources 

Out-of-market resources, which participate in the FCM at prices below their costs, include certain 

new resources with offer prices less than 0.75 times the cost of new entry (CONE), new self-supplied 

resources, capacity carried forward from previous auctions, and capacity under ISO-issued requests 

for proposals (RFPs).
36

 Table 1-9 shows the new in-market and OOM capacity that cleared in the first 

three FCAs. In FCA #3, OOM new entry was 695 MW, or 25% of cleared new capacity. 

                                                      
35 In the table, the total amount cleared excludes real-time emergency generation (RTEG) resources in excess of 600 MW. 

RTEG is distributed generation that the ISO calls on to operate during certain voltage-reduction or more severe actions but 

must limit its operation to comply with the generationôs 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. Because real-time emergency generators are allowed to run only during voltage-reduction or more severe 

actions, the market rules limit their total obligation to 600 MW. 

36 The CONE is used to (1) establish the starting price for each FCA, (2) set thresholds for reviewing delist bids to deter the 

exercise of market power, (3) set initial pricing for some reconfiguration auctions, and (4) determine pricing when the 

supply is inadequate and competition is insufficient. The CONE is derived from the capacity clearing price from previous 

FCAs, except for FCA #1, where it was administratively set. 
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Table 1-9 
Cleared New, In-Market, and 

Out-of-Market Capacity, FCA #1, FCA #2, and FCA #3, MW 

Auction  Type of Resource Generation 
Demand 

Resources 
Imports Total 

FCA #1 

New cleared 40 860 0 900 

In-market 0 860 0 860 

Out-of-market 40 0 0 40 

FCA #2 

New cleared 1,156 448 1,529 3,134 

In-market 38 298 1,529 1,864 

Out-of-market 1,118 150 0 1,268 

FCA #3 

New cleared 1,670 309 817 2,796 

In-market 1,095 189 817 2,101 

Out-of-market 575 120 0 695 

 

1.3.3.4 Delisted Capacity Resources 

Table 1-10 shows the accepted delist bids from existing resources.
37

 In FCA #3, existing import 

capacity accounted for the largest proportion of delisted capacity. The ISO approved 1,710 MW of 

existing resources to delist, and 581 MW in the NEMA/Boston area were rejected. Delisted resources 

helped reduce the excess capacity but were not sufficient to raise the price above the floor price. Most 

of the delist requests were dynamic bids submitted below 0.8 times the CONE. The static bids were 

delists for export or administrative reasons. Permanent delist requests totaled 6.6 MW in FCA #3. 

 

Table 1-10 
Delisted Existing Resources by Type, MW 

Resource Type FCA #1 FCA #2 FCA #3 

Generation 622 (64%) 350 (39%) 543 (32%) 

Demand resources 296 (31%) 489 (55%) 257 (15%) 

Import 51   (5%) 51   (6%) 910 (53%) 

Total delisted 970 890 1,710 

 

                                                      
37 An existing resource can submit a delist bid in an FCA to indicate that it wants to opt out of the auction before the 

deadline for qualifying existing capacity and does not want the capacity obligation below a certain price. Static delist bids 

are submitted for a resource before the auction and cannot be changed during the auction. Permanent delist bids prohibit 

resources from participating in any future auctions unless they qualify for and clear as a new resource in a subsequent FCA. 

As of the date of the permanent delisting, permanently delisted resources are prohibited from assuming any capacity 

obligation. Dynamic delist bids are submitted by participants during an auction. Unlike other types of delist bids, dynamic 

delist bids can be offered below 0.8 times the CONE threshold price, and the Internal Market Monitor does not review these 

bids in advance. Qualified new resources can leave the auction without delisting.  
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1.3.3.5 Annual Reconfiguration Auction 

Table 1-11 shows the results of the first ARA for the 2010/2011 capacity commitment period.
38

 The 

clearing price was $1.50/kW-month, well below the FCA #1 price of $4.50/kW-month. A total of 31 

participants participated in this ARA, with 12 participants placing both bids and offers.  

 

Table 1-11 
Summary of Annual Reconfiguration 

Auction for the 2010/2011 Commitment Period 

Capacity Zone Type Rest-of-Pool 
New York 

AC Ties 
Total 

Total offers submitted (MW) 915.0   915.0 

Total bids submitted (MW) ī6,473.0 ī153.4 ī6,626.5 

Total offers cleared (MW) 197.6   197.6 

Total bids cleared (MW) ī117.6 ī80.0 ī197.6 

Net capacity cleared (MW) 80.0 ī80.0 0.0 

Clearing price ($/kW-mo) 1.5 1.5 1.5 

 

1.3.3.6 Assessment of the Forward Capacity Market 

The IMM  finds that the results of FCA #3 are competitive.
39

 This finding is based on an effective 

auction design, rigorous qualification requirements, an abundance of initial offers, and the absence of 

anticompetitive behavior observed during the conduct of the auction.  

Delist Bids. The rules concerning the determination of the level of static delist bids did not receive 

detailed attention in the IMMôs June 2009 report or in the stakeholder process. The importance of 

delist bids to the market has increased because of the current surplus capacity situation in which a 

delist bid set the FCA clearing price. The IMM reviewed whether delist bids improve the Forward 

Capacity Marketôs efficiency and whether the rules governing the pricing of delist bids are efficient 

and prevent the exercise of market power (see Section 4.8). Based on this review, the IMM concluded 

that the use of delist bids in the FCM design generally improves price formation because it enables 

participants to leave the capacity market when the cost of remaining in the market exceeds the 

benefit. Allowing participants to leave the market when it is not cost-effective to remain decreases 

risk, which lowers long-run costs. 

                                                      
38 Pursuant to Section III.13.4.5.1 of Market Rule 1, the first ARA will not be conducted for the first five capability years; 

thus, a total of two ARAs will be held for each of the first five capability years. Therefore, while the capacity values 

presented in Table 1-11 are for the first ARA to be held for the 2010/2011 capability year, under the terminology used in 

Section 13 of Market Rule 1 (which contains the rules for the FCM), this reconfiguration auction is technically the ñsecondò 

reconfiguration auction for the 2010/2011 capability year. See http://www.iso-ne.com/regulatory/ferc/filings/2009/jan/er09-

640-000_1-30-09_icr_filing.pdf. 

39 Testimony of David LaPlante in Forward Capacity Auction Results Filing, FERC Docket No. ER10-186-000 (October 

30, 2009), p, 2, lines 8ï11; http://www.iso-ne.com/regulatory/ferc/filings/2009/oct/er10-___-000_10-29-

09_fca_3_results_filing.pdf. 

http://www.iso-ne.com/regulatory/ferc/filings/2009/jan/er09-640-000_1-30-09_icr_filing.pdf
http://www.iso-ne.com/regulatory/ferc/filings/2009/jan/er09-640-000_1-30-09_icr_filing.pdf
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However, this review identified an issue with the determination of the going-forward costs used to 

calculate the correct price for both static and permanent delist bids. The current rules calculate going-

forward costs under the assumption that the resource is going to leave the energy market. However, 

the appropriate going-forward cost calculation for a resource in the capacity market is based on the 

costs that are avoided by leaving the capacity market. Because a resource is not required to leave the 

energy market if it is not in the capacity market, the inclusion of costs avoided by leaving the energy 

market in a delist bid is appropriate only if a resource is intending to leave the energy market. The 

IMM recommends that the rules governing the calculation of both permanent and static delist bids be 

revised to address this issue. 

Zonal Modeling and Pricing. The IMM noted in the FCM Report that in the absence of market 

power, the ideal would be for all zones to be included in the auction. The report also stated that 

market power concerns outweigh the potential efficiencies of this ideal approach, particularly in 

concentrated, constrained zones.
40

 With the goal of moving closer to the ideal, the FCM Report 

recommended that permanent delist bids be included in zonal modeling and pricing. Recent ISO-

proposed changes move the design even closer to the ideal by also including static delist bids from 

nonpivotal suppliers in zonal modeling and pricing.
41

 However, to enable zones to be modeled in the 

auctions and essentially enable all bids to affect zonal pricing and creation, a comprehensive 

mitigation approach for all delist bids is required.  

Implementing these recommendations to take into account whether a resource remains in the energy 

market would be part of a comprehensive mitigation approach and may further increase the ability of 

delist bids to affect zonal creation and pricing.  

OOM Capacity and the Alternative Price Rule. The large amount of surplus capacity in FCA #3 

indicates sufficient supply-side competition in the FCM. However, the conclusion of competition 

must be tempered by the fact that the surplus capacity includes 2,003 MW of out-of-market capacity. 

OOM capacity offers into the auction at prices below its estimated long-run costs, which (absent a 

price floor) would lower prices in the FCA. However, since the amount of surplus capacity in all three 

FCAs to date has exceeded the amount of OOM capacity, the OOM capacity did not cause the floor 

price to be reached. Given the price collar, the results of the first three FCAs are consistent with the 

outcome of a competitive market.
42

 

 

The Al ternative Pricing Rule (APR) for capacity is intended to correct for distortions when OOM 

entry in an FCA prevents in-market new capacity from setting the clearing price and prices fall below 

competitive or efficient levels.
43

 The rule was not triggered in FCA #3 because the existing qualified 

capacity (37,695 MW) exceeded the NICR of 31,965 MW, and no new capacity was needed.  

 

The floor price and the large amount of OOM capacity will prevent the FCA from determining a 

competitive price for capacity; unless these issues are addressed, FCM prices will be either too high 

                                                      
40 Internal Market Monitoring Unit Review of the Forward Capacity Market Auction Results and Design Elements (FCM 

Report), ISO New England Filing, FERC Docket No. ER09-1282-000 (June 5, 2009), p 4, 5; available at http://www.iso-

ne.com/markets/mktmonmit/rpts/other/fcm_report_final.pdf. 

41 ISO New England Inc. and New England Power Pool, Docket No. ER10-_____-000,Various Revisions to FCM Rules 

Related to FCM Redesign, FERC Docket No. ER10-722-000 (February 22, 2010); http://www.iso-

ne.com/regulatory/ferc/filings/2010/feb/er10-___-000_02-22-10_fcm_redesign_filing.pdf. 

42 The price collar is a set of upper and lower bounds on the FCA clearing price identified for each FCA per Market Rule 1, 

Section III.13.2.7.3, Capacity Clearing Price Collar. 

43 See Market Rule 1, Section III.13.2.7.8, Alternative Capacity Price Rule. 

http://www.iso-ne.com/regulatory/ferc/filings/2010/feb/er10-722-000_2-25-10_fca_waiver.pdf
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because of the floor price or too low because of OOM capacity. The IMM supports the elimination of 

the floor price as soon as possible and improvements to the APR to better address the impacts of large 

amounts of OOM capacity on the price from the FCA.  

1.3.4 Forward Reserve Market 

Two Forward Reserve Market (FRM) auctions were conducted in 2009: in April, for summer 2009, 

and in August, for the winter 2009/2010 period. The SWCT and CT reserve zones continue to have 

supply deficiencies. The persistent capacity deficiency means that all suppliers in these zones are 

pivotal and that the local market is concentrated. The auction clearing price in the CT and nested 

SWCT reserve zones was set administratively at the price cap of $14.00/kW-month in both auctions. 

The NEMA/Boston TMOR clearing prices fell to zero because of reduced local requirements. 

1.3.4.1 Competitiveness of the Reserve Market 

Structural analysis of the FRM auctions indicates a moderate to high concentration of New England-

wide reserve products, based on Herfindahl-Hirschman Indices ranging from 1,200 to 2,200. Prices in 

the locational Forward Reserve Market have been decreasing for systemwide products, indicating that 

competition may be lowering prices in the systemwide FRM. However, the Connecticut reserve zone 

is not competitive. Connecticut has insufficient reserve capacity to meet the zonal reserve 

requirements. Consequently, the Connecticut and SWCT reserve zones have cleared at the price cap 

of $14.00/kW-month in each reserve auction.  

1.3.4.2 Locational Forward-Reserve Auction Results 

The results of the locational forward-reserve auctions are shown in Table 1-12. Prices for New 

England systemwide 10-minute nonspinning reserve in both the summer and winter auctions declined 

from 2008 to 2009. Prices in the Connecticut and Southwest Connecticut reserve zones remained at 

the $14.00/kW-month cap because of insufficient capacity in Connecticut to meet the minimum 

purchase requirement. Transmission improvements into the NEMA/Boston local reserve zone over 

the past few years have essentially rendered that area unconstrained. Absent a binding constraint in 

the auction, the local TMOR price is zero. 

 

Table 1-12 
Results of Locational Forward-Reserve Auctions, $/kW-Month 

Reserve Zone 
Reserve 

Category 

Summer 

2008 

Summer 

2009 

Winter 

2008/2009 

Winter 

2008/2009 

Systemwide TMNSR 8.88 6.30 6.74 6.08 

Systemwide TMOR 6.50 $0 4.99 0 

SWCT TMOR 14.00 14.00 14.00 14.00 

CT TMOR 14.00 14.00 14.00 14.00 

NEMA/Boston TMOR 14.00 0 5.55 0 

 

1.3.5 Regulation Market 

The Regulation Market provides moment-to-moment balancing services to assure that generation and 

load are kept balanced in real time. This market functioned well in 2009. During the year, the ISO 
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consistently exceeded the North American Electric Reliability Corporation (NERC) reliability 

standards for this area and reduced the capacity on regulation.
44

  

 

The structure of the Regulation Market is evaluated using two metrics: HHI and RSI. The HHI for the 

New England Regulation Market is based on summer capabilities of regulation capacity to offer into 

the market. The maximum eligible regulation capability (MW) over all hours in the month for each 

lead participantôs portfolio of resources was used in the HHI and RSI analyses. Throughout the year, 

the monthly HHI varied from a low of 784 to a high of 863, with an annual average of 835. The 

monthly RSIs exceeded 1,000 for every month in 2009. The results of the HHI and RSI analyses 

indicate that the Regulation Market is structurally competitive.  

 

Regulation payments to generators for providing regulation totaled $23.1 million in 2009, a decrease 

of $27.4 million from the 2008 cost of $50.5 million. The cost decrease was caused by two main 

factors. First, the regulation requirement has fallen, reducing the regulation credit. Second, decreases 

in energy prices have lowered the opportunity cost of providing regulation service.  

1.3.6 Annual All-In Wholesale Electricity Cost  

The total all-in cost of wholesale electric energy fell from $12.9 billion ($96.84/MWh) in 2008 to 

$7.5 billion ($58.36/MWh) in 2009, a decrease of $5.4 billion ($38.48/MWh), or 40%.
45

 The all-in 

cost value includes the cost of electric energy, forward reserves, regulation, capacity reliability 

commitments, and FERC-approved Reliability Cost-of-Service Agreements (Reliability Agreements). 

Figure 1-8 shows the average annual all-in wholesale electricity cost metric and natural gas prices for 

2007 through 2009.  

                                                      
44 NERC reliability standards can be accessed at http://www.nerc.com/page.php?cid=2|20 (Princeton, NJ: NERC, 2009). 

45 The all-in cost metric includes costs allocated to both wholesale load obligations and network load. The energy portion of 

the all-in cost is a zonal load-weighted average of zonal prices. This is a slightly different concept than the system load-

weighted average Hub price reported in the fuel-adjusted price analysis shown in Section 1.3.6 and Section 3.3.2, and the 

simple average Hub price. This analysis uses this metric of zonal load-weighted averages of zonal prices because it better 

represents the prices load actually paid. The ISO publishes a separate wholesale load cost metric that includes only costs 

allocated to real-time load obligations. 



 

2009 Annual Markets Report 22  ISO New England Inc. 

 

Figure 1-8: All-in cost for electricity. 

Notes: The daily reliability and Reliability Agreement costs are allocated systemwide to enable a systemwide 
rate to be calculated. These costs actually are allocated to the load zone in which they occur. MMBtu stands 
for millions of British thermal units, a measure of the amount of heat energy in natural gas.  

Source: Natural gas price information provided by the Intercontinental Exchange, Inc. (ICE); 
http://www.theice.com. 

 

With the exception of capacity, the cost for all components fell by a combined 48%. Capacity costs 

increased consistent with the Market Rule 1-prescribed FCM transition rate increase of $0.35/kW-

month on June 1, 2009, from $3.75/kW-month to $4.10/kW-month.
46

 The main factors that drove the 

drop in the all-in electricity cost in 2009ðfuel prices, loads, and hydro productionðare addressed 

above. 

1.4 Mitigation and Market Reform Activities 

This section summarizes IMM process audit, mitigation, market reform, and referral activities in 

2009. 

1.4.1 IMM Process Audit 

In 2009, the ISO Board of Directors retained KPMG to audit the policies, processes, and procedures 

of the IMM. This audit followed the discovery of an analytical error that resulted in incorrect 

statements made in testimony submitted in a proceeding before FERC regarding capacity imports.
47

 

KPMG made detailed recommendations for revising IMM policies, processes, and procedures, with 

special attention to controls. As committed, by end of the first quarter 2010, the IMM had 

successfully revised all its processes and procedures consistent with the KPMG recommendations.   

                                                      
46 Market Rule 1, Section II.8.1, Billing Procedure.  

47 For additional information, see Compliance Filing of ISO New England Inc., FERC Docket No. ER09-873-___ (July 13, 

2009). 
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1.4.2 Mitigation and Market Reforms 

According to Market Rule 1, Appendix A, the IMM has the authority and responsibility to mitigate 

electric energy offers under certain circumstances, as well as to apply rules that identify participant 

behavior that results in NCPC payments in excess of defined thresholds and virtual transactions that 

increase the hourly value of an FTR the participant holds. During 2009, no participant behavior 

required the application of Day-Ahead or Real-Time Energy Market mitigation. Daily real-time 

NCPC payments paid to participants were retroactively mitigated on four days during 2009. There 

were no instances of day-ahead NCPC mitigation. Two participants had FTR revenues, associated 

with 21 paths, reduced by a total of $14,777 pursuant to the FTR revenue-capping provisions of 

Market Rule 1.
48

  

 

Based in part on previous IMM recommendations, three market rule reforms were implemented 

during 2009, and a fourth was implemented January 1, 2010.  

 

 Effective July 1, 2009, reformed rules regarding the offering of capacity-backed import 

external transactions, and penalties for noncompliance with these rules, became effective. 

The rules had the desired impact of providing the incentive for participants to offer 

competitively priced energy transactions to back capacity obligations and shifted the risk 

associated with failure to perform from New England load to the participants receiving the 

FCM transition payments. 

 

 A market rule reform was implemented October 1, 2009, that tightens the mitigation 

thresholds applied to resources that are committed for local reliability.
49

 This is the first phase 

of a two-phase reform. In the first phase, the tighter mitigation standards are implemented 

within the existing mitigation framework. In the second phase, mitigation will be integrated 

with the commitment and dispatch systems to allow mitigation to occur before commitment. 

 

 As part of its review of the delist bid for Salem Harbor for FCA #3, the IMM identified that 

special rules needed to be developed for the treatment of common costs for multi-unit stations 

that want to delist. The IMM proposed a treatment of the Salem Harbor delist bid for FCA #3 

that FERC accepted, subject to the filing of permanent rules to address the issue. The IMM 

developed a new methodology and submitted rule-change language to FERC in February 

2010.
50

  

 

 On January 1, 2010, the local Reserve Constraint Penalty Factor was changed from $50/MWh 

to $250/MWh. This change is expected to provide more efficient real-time dispatch and 

pricing.  

1.4.3 Behavior Requiring Referral to FERC 

Market Rule 1, Appendix A, provides the IMM with a limited set of circumstances for applying 

mitigation activities without additional FERC involvement: energy market mitigation, NCPC 

                                                      
48 Market Rule 1, Section III.A.8.4, Appendix A: Cap on FTR Revenues. 

49Order Conditionally Accepting Market Rule 1 Revisions, FERC Docket No. ER09-1546-000 (October 2, 2009); 

http://www.iso-ne.com/regulatory/ferc/orders/2009/oct/er09-1546-000_10-2-09_ncpc_price_mit.pdf. 

50 ISO New England Inc. and New England Power Pool, Docket No. ER10-_____-000, Tariff Provisions Related to Delist 

Bids for Stations with Common Costs (Salem Harbor common cost filing) (February 16, 2010); http://www.iso-

ne.com/regulatory/ferc/filings/2010/feb/er10-___-000_02-16-10_common_costs.pdf. 
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mitigation, and FTR capping. When the IMM identifies other forms of potentially noncompetitive 

market participant behavior, Market Rule 1 requires the IMM to refer the situation to FERC, which 

then investigates the conduct and applies penalties, as warranted. 

 

In 2009, the IMM made two nonpublic referrals to FERC, bringing the total number of referrals made 

by the IMM open before FERC to five. No referrals were closed in 2009. 

1.5 Summary of IMM Recommendations  

Based on observations of participant behavior and market outcomes in 2009 and the analysis 

presented herein, the IMM identified the following issues and makes the following recommendations 

for improving the market design. The issues and recommendations are listed in order of importance. 

Refer to the cross-referenced sections for further explanations of the identified issues. 

 

1.  ISSUE: The rules governing the calculation of static and permanent delist bids in the 

Forward Capacity Market are intended to result in a delist bid that reflects the net risk-

adjusted going-forward cost of the resource. However, the current rules do not distinguish 

between the going-forward costs of resources wanting to exit the energy market and those 

resources wanting to remain in the energy market. As a practical matter, the going-forward 

costs for a resource that wants to remain in the energy market will be much lower than for 

those that want to leave the energy market.  

RECOMMENDATION:  The IMM recommends reviewing and revising the definition of net 

risk-adjusted going-forward costs and opportunity costs as applied to static and permanent 

delist bids with particular attention to the difference between the going-forward costs of 

resources that exit the energy market and those that remain in the energy market. The 

resolution of this issue may increase the ability of delist bids to affect zonal pricing and 

creation. (See Section 4.4.6.) 

 

2. ISSUE: The IMM has observed a significant increase in the frequency of declared MinGen 

Emergencies from a total of 8 hours in 2007 to 82 hours in 2009. The existing procedure that 

administratively sets all prices to zero does not provide appropriate incentives to maximize 

resource flexibility and make price-based offers into the market under all conditions.
51

 

RECOMMENDATION:  The IMM recommends that the ISO consider changing the rules to 

provide stronger incentives for market participants to submit economic offers into the Day-

Ahead and Real-Time Energy Markets, including the use of negative offers and bids, and 

allowing real-time offers and bid modifications. (See Section 3.3.9.)  

 

3.  ISSUE: In September 2009, the ISO filed rules with FERC to extend the price-response 

programs without modifications until the rules are in service to implement the long-term 

price-responsive demand solution.
52

 The real-time price response program uses estimated 

prices from the Reserve Adequacy Analysis as a price trigger. Allowing RAA prices to 

                                                      
51 Market Rule 1, Sections 2.5.c and 2.6.c (http://www.iso-ne.com/regulatory/tariff/sect_3/index.html), and Manual 11, 

Sections 2.5.12.2 and 2.5.13.2 (http://www.iso-ne.com/rules_proceds/isone_mnls/index.html).  

52 ISO New England Inc. and New England Power Pool, Tariff Revisions Regarding Extension of the Real-Time Price-

Response Program and Day-Ahead Load-Response Program; Docket No. ER09-___-000 (September 23, 2009); 

http://www.iso-ne.com/regulatory/ferc/filings/2009/sep/er09-___-000_9-23-09_price_load_response_ext.pdf. 

http://www.iso-ne.com/regulatory/tariff/sect_3/index.html


 

2009 Annual Markets Report 25  ISO New England Inc. 

trigger the program dispatches the resources in many hours when the realized locational 

marginal prices are well below the forecasted prices. 

RECOMMENDATION:  The IMM recommends revising the price-response program rules 

either to exclude RAA prices as a trigger or to modify the methodology used to calculate 

prices in the RAA process. (See Section 3.5.3.)
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Section 2  
Overview of New Englandôs 
Wholesale Electricity Markets 
and Market Oversight 

ISO New England (ISO) is responsible for overseeing and administering New Englandôs competitive 

wholesale electricity markets. These markets work together to ensure the constant availability of 

electricity from the bulk power grid for the regionôs 6.5 million households and businesses and 14 

million people. In 2009, more than 400 market participants participated in one or more markets with a 

combined value of $7.5 billion (energy, capacity, forward reserves, regulation, and daily reliability 

payments). Participants also have the opportunity to hedge against the costs associated with 

transmission congestion through the FTR market and the associated auction revenue distributions. 

The wholesale electricity markets and market products in New England are as follows: 

 

 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; facilitates electric energy trading. 

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

to meet the demand for electricity and to meet reserve requirements.
53

 

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

includes demand resources, to meet the future demand for electricity. 

 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 participants whose resources are controlled by 

the ISO using automated signals to increase or decrease output moment by moment 

to balance the variations in instantaneous demand and the system frequency; demand 

varies second to second, and the system frequency must kept at a constant rate.  

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.
54

 

o Real-time reserve pricingðis the ISOôs mechanism to implement scarcity pricing, 

which compensates participants with on-line and fast-start generators for the 

increased value of their electric energy when the system or portions of the system are 

                                                      
53 Demand resources are installed measures (i.e., products, equipment, systems, services, practices, and strategies) that result 

in additional and verifiable reductions in end-use demand on the electricity network during specific performance hours. 

54 Unloaded operating capacity is operational capacity that is not generating electric energy but that could 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 first facility is lost. 
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short of reserves.
55

 It also provides efficient price signals 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.  

o Other services and productsðThe ISO procures and compensates participants for 

other services and products as required by the ISOôs Open Access Transmission 

Tariff (OATT).
56

 A summary of these payments is provided in Section 8, the Data 

Appendix. 

The ISO relies on two independent market monitoring unitsðone internal and one externalðto 

quickly detect and mitigate anticompetitive market behavior or outcomes. The Internal Market 

Monitor (IMM) is referred to as the Internal Market Monitoring Unit, and the External Market 

Monitor (EMM) is referred to as the External Market Monitoring Unit. Every year, the ISOôs market 

monitors review and report on market results and offer insights into the marketsô competitiveness and 

effectiveness as well as areas of market design and operation that need enhancement or improvement. 

 

This section describes the key features of each of the wholesale energy markets the ISO oversees and 

administers. It also summarizes the market oversight, analysis, and mitigation activities for the New 

England markets. 

2.1 Electric Energy Markets 

The primary objective of the electricity markets operated by ISO New England is to ensure a reliable 

and economic supply of electricity to the high-voltage power grid. The markets include a Day-Ahead 

Energy Market and a Real-Time Energy Market. In what is termed a multi-settlement system, each of 

these markets produces a separate but related financial settlement. The Day-Ahead Energy Market 

produces financially binding schedules for the sale and purchase of electricity one day before the 

operating day. However, supply or demand for the operating day can change for a variety of reasons, 

including generator reoffers of their supply into the market, real-time hourly self-schedules (i.e., 

choosing to be on line and operating at minimum regardless of the price of electric energy), self-

curtailments, transmission or generation outages, and unexpected real-time system conditions. 

Physically, real-time operations balance instantaneous changes in supply and demand to ensure that 

wholesale customers receive the electric energy they demand from the system and that adequate 

reserves are available to operate the transmission system within its limits. Financially, the Real-Time 

Energy Market settles the differences between the day-ahead scheduled amounts of load and 

generation and the actual real-time load and generation. Participants either pay or are paid the real-

time locational marginal price (LMP) for the amount of load or generation in megawatt-hours 

(MWh) that deviates from their day-ahead schedule. 

 

                                                      
55 Fast-start resources are resources that are able to respond quickly to system contingencies that remove equipment from 

service. 

56The 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/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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This section summarizes the key features of the ISOôs Day-Ahead and Real Time Energy Markets, 

including locational marginal pricing; the factors influencing electric energy supply offers, demand 

bids, and LMPs; and virtual and real-time trading. 

2.1.1 Locational Marginal Prices and Pricing Locations 

Locational marginal pricing is a way for wholesale electric energy prices to efficiently reflect the 

value of electric energy at different locations based on the patterns of load, generation, and the 

physical limits of the transmission system. Wholesale electricity prices are identified at 900 pricing 

points (i.e., pnodes) on the bulk power grid. LMPs differ among these locations because transmission 

and reserve constraints prevent the next-cheapest megawatt (MW) of electric energy from reaching all 

locations of the grid. Even during periods when the cheapest megawatt can reach all locations, the 

marginal cost of physical losses will result in different LMPs across the system. 

 

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

only the cost of serving the next increment of load. This incremental megawatt of load would be 

served by the generator with the lowest-cost energy offer that is available to serve that load, and 

electric 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.
57

 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 with a load-weighted 

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

transparency and liquidity in the marketplace. 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).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.
58

 The 

load-zone price is a load-weighted average price of the load-node prices in that zone. 

Import-constrained load zones are areas within New England that must use more expensive 

generators than the rest of the system because local, inexpensive generation or transmission-import 

capability are insufficient to meet both local demand and reserve requirements. 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.  

2.1.2 Electric Energy Supply Offers and Demand Bids 

LMPs are determined by supply offers and demand bids. Generator supply offers are influenced by 

production costs and supplier operating characteristics. For most electricity generators, the cost of 

fuel is the largest variable production cost, and as fuel costs change, the prices at which generators 

submit offers in the marketplace change correspondingly. Since fuel prices alone account for a large 

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

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

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

http://www.nerc.com/docs/standards/rs/Glossary_12Feb08.pdf. 

58 Market Rule 1 contains provisions that allow participants that meet certain requirements to request nodal pricing for load. 

However, the number of participants that have exercised this option and the quantity of load these participants serve is very 

small relative to the zonal load levels. 
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portion of electricity prices, as fuel prices change year to year, electricity prices change accordingly. 

The demand bids for electric energy reflect a participantôs load-serving requirements and 

accompanying uncertainty, tolerance for risk, and expectations about congestion on the system caused 

by transmission constraints. The market-clearing process for the Day-Ahead Energy Market 

calculates and publishes LMPs at the various pnodes based on supply offers, external transaction 

offers, virtual (financial) offers and bids, and day-ahead demand bids. The market-clearing process 

for the Real-Time Energy Market is based on supply offers, real-time load, and offers and bids to sell 

(import) or buy (export) energy over the external interfaces. 

2.1.2.1 Actual and Virtual Trading in the Day-Ahead Energy Market 

The intersection of the supply and demand curves as offered and bid, along with transmission 

constraints and other system conditions, determines the Day-Ahead Energy Market price at each node 

and results in the binding financial schedules and commitment orders (refer to Figure 2-1). Market 

participants that have real-time load obligations (RTLOs) (i.e., they are serving load) may submit 

demand bids in the Day-Ahead Energy Market. Participants may bid fixed demand (i.e., they will buy 

at any price) and price-sensitive demand (i.e., they will buy up to a certain price) at their load zone (or 

pnode, for some participants that meet certain requirements). Generating units may submit three-part 

supply offers for their output at the pricing node specific to their location, including start-up, no-load, 

and incremental energy offers. Start-up offers reflect the costs associated with bringing a unit from an 

off-line state to the point of synchronizing with the grid. No-load offers reflect the hourly cost of 

operating that does not depend on the megawatt level of output. Incremental energy offers represent 

the willingness of participants to operate a resource at higher output levels for higher compensation. 

The incremental energy offers produce the upward sloping supply curve that is used to calculate the 

LMP. Market participants have the incentive to submit offers for start-up, no-load, and incremental 

energy consistent with their true costs to maximize the chance they will be running at profitable 

levels.  

 

 

Figure 2-1: Intersection of supply and demand curves indicating the 
clearing price. 



 

2009 Annual Markets Report 30  ISO New England Inc. 

Any participant that satisfies the financial-assurance requirements detailed in the market rules also 

may bid price-sensitive virtual demand at any pricing node on the system in the Day-Ahead Energy 

Market. Participants also may offer virtual supply. Virtual trading enables market participants that are 

not generator owners or load-serving entities (LSEs) to participate in the Day-Ahead Energy Market 

by establishing virtual (or financial) positions. It also allows more participation in the day-ahead 

price-setting process, allows participants to manage risk in a multi-settlement environment, and 

enables arbitrage that promotes price convergence between the day-ahead and real-time markets.  

Demand bids and virtual demand bids both can be used to hedge the difference between day-ahead 

and real-time prices. Demand bids are well suited to hedge RTLOs, and virtual demand bids can be 

used to arbitrage expected differences between day-ahead and real-time prices at a node or to hedge a 

nodal load.  

For each megawatt of virtual supply that clears in the Day-Ahead Energy Market, the participant 

receives the day-ahead LMP and has a financial obligation to pay the real-time LMP at the same 

location. For each megawatt of cleared virtual demand, the participant pays the day-ahead LMP and 

receives the real-time LMP at that location. That is, an accepted virtual supply offer in the Day-Ahead 

Energy Market is offset by a ñpurchaseò in the Real-Time Energy Market, and a cleared virtual 

demand bid in the Day-Ahead Energy Market is offset by a ñsaleò in the Real-Time Energy Market. 

While these transactions affect the day-ahead prices, they do not represent physical supply or 

withdrawal of energy in real time. The financial outcome for a particular participant is determined by 

the difference between the day-ahead and real-time LMPs at the location at which the participantôs 

offer or bid clears, plus all applicable transaction costs, including daily reliability costs (refer to 

Section 2.5). 

2.1.2.2 Real-Time Market Supply and Demand and Generator Commitment 

The Real-Time Energy Market is a physical delivery market rather than a financial forward market 

like the Day-Ahead Energy Market. The Real-Time Energy Market is the environment in which the 

ISO control room commits and dispatches physical resources to meet actual real-time load, including 

the minute-to-minute balancing of energy and reserves while accounting for transmission system 

limits and the need to provide contingency coverage. While the financial schedules produced by the 

Day-Ahead Energy Market clearing process provide a starting point for the operation of the Real-

Time Energy Market, the amount of needed and available supply at each location can increase or 

decrease for a number of reasons. First, all generators have the flexibility to revise their incremental 

energy supply offers during the reoffer period.
59

 In addition, generating-unit and transmission line 

outages, along with unexpected changes in demand, can cause the ISO to call on additional generating 

resources to preserve the balance of supply and demand.  

 

As part of its Reserve Adequacy Analysis (RAA) process, the ISO also may be required to commit 

additional generating resources to support local-area reliability or to provide contingency coverage, 

which ensures that the system reliably serves actual demand; the required operating-reserve capacity 

is maintained; and transmission line loadings are safe. For this process, the ISO evaluates the set of 

generator schedules produced by the Day-Ahead Energy Market solution, any self-schedules that 

were submitted during the reoffer period, and the availability of resources for commitment near real 

time. The ISO will commit additional generation if the Day-Ahead Energy Market generation 

schedule, plus the self-scheduled resources and available off-line fast-start generation, does not meet 

                                                      
59 The reoffer period is the time spanning 4:00 p.m. and 6:00 p.m. on the day before the operating day during which a 

market participant may submit revised resource offers. 
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the real-time forecasted demand and reserve requirements that ensure system reliability (see 

Section 2.3 for more on reserves).  

 

All the circumstances that affect the level of generator dispatch, such as changes in the level of 

demand, actual generator availability, and system operating conditions, affect the real-time LMPs. At 

times, in import-constrained areas, where transmission interfaces limit the flow of economic energy, 

demand is high relative to local economic supply, and more expensive generation may need to be 

called on. This results in higher LMPs in that area and lower LMPs on the export side of the interface. 

In contrast, in export-constrained areasðwhich contain more low-priced capacity relative to local 

demand and export capacityðrelatively low-cost energy is available to serve load but cannot be 

dispatched while respecting transmission limitations. These areas can experience lower LMPs 

compared with unconstrained areas that can more readily export excess supply. Financially, the Real-

Time Energy Market is settled based on the deviation between the day-ahead market outcome 

schedule and the actual production or consumption of electricity in real time.  

2.2 Forward Capacity Market  

In 2002, the FERC charged the ISO with revising the Installed Capacity (ICAP) Market to better 

address resource adequacy and local reliability issues in New England.
60

 This directive culminated in 

a Settlement Agreement that was negotiated before a FERC settlement judge and was approved by 

numerous stakeholders, including state officials, utility companies, generating companies, consumer 

representatives, regulators, and other market participants.
61

 On June 16, 2006, FERC approved the 

agreement, which provided a framework for drafting the Forward Capacity Market rules. FERC 

approved the FCM rules on April 16, 2007. 

 

The Forward Capacity Market is a long-term wholesale market that assures resource adequacy, 

locally and systemwide. It does this by compensating generation and demand resources for fixed 

capacity costs not covered through the other markets. The market is designed to promote economic 

investment in supply and demand resources where they are needed most. Capacity resources may be 

new or existing resources and include supply from power plants, import capacity, or the decreased use 

of electricity through demand resources. To purchase enough qualified resources to satisfy the 

regionôs future needs and allow enough time to construct new capacity resources, Forward Capacity 

Auctions (FCAs) are held each year approximately three years in advance of when the capacity 

resources must provide service. Capacity resources compete in the annual FCA to obtain a 

commitment to supply capacity in exchange for a market-priced capacity payment.  

 

The period between the December 2006, when the FCM Settlement Agreement terminated the 

Installed Capacity Market, and June 1, 2010, when the winners of the first FCA must deliver capacity, 

is referred to as the FCM transition period. The FCM Settlement Agreement prescribed a schedule of 

fixed payments to resource owners during this time to compensate them for maintaining their 

availability and developing new capacity. 

 

                                                      
60 Order Accepting in Part and Modifying in Part Standard Market Design Filing and Dismissing Compliance Filing (SMD 

Order), FERC Docket Nos. ER02-2330-000 and EL00-62-039 (September 20, 2002), p. 37. 

61 For background information, see Explanatory Statement in Support of Settlement Agreement of the Settling Parties and 

Request for Expedited Consideration and Settlement Agreement Resolving All Issues, FERC Docket Nos. ER03-563-000, -

030, -055 (filed March 6, 2006; as amended March 7, 2006). 
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This section describes the design of the Forward Capacity Market and FCAs and financial-assurance 

mechanisms and oversight procedures that are in place for this market. 

2.2.1 Capacity Requirements 

The capacity needed to satisfy the regionôs systemwide future load and reliability requirements is 

called the Installed Capacity Requirement (ICR).
62

 The net Installed Capacity Requirement (NICR) 

values are the ICRs for the region, minus the tie-reliability benefits associated with the Hydro-Québec 

Phase I/II Interface (termed HQICCs).
63

 Other key FCM inputs include locational capacity needs to 

ensure that local areas secure ample supplies during the auction for maintaining reliability during the 

capability period when transmission constraints prevent the system from delivering the needed 

electric energy to the area. The FCM auction assumptions are based on network models that account 

for the power lines that will be in service no later than the first day of the relevant capacity 

commitment period.
64

  

 

The locational information is provided for specific capacity zones (i.e., geographic subregions of the 

New England Balancing Authority Area that may represent load zones that are export constrained, 

import constrained, or contiguousðneither export nor import constrained). Import-constrained areas, 

which have insufficient local capacity, are assigned a local sourcing requirement (LSR). Export-

constrained areas, which have a surplus of capacity, are assigned a maximum capacity limit (MCL).  

 

During each FCA, existing FCM resources are limited to a service period of one capacity 

commitment period, while new resources may commit to as many as five such periods at the FCA 

price. Performance penalties for delivery shortfalls during the service period ensure that resources 

purchased through the auction will be available when needed. 

2.2.2 Cost of New Entry 

The cost of new entry (CONE) is a threshold price used to calculate the starting price for each 

Forward Capacity Auction.
65

 These prices are based on the estimated fixed costs for developing 

capacity resources in the region and the clearing price of previous FCAs. CONEs establish a 

$/kilowatt (kW)-month value of the cost for an investor to develop, site, and maintain a new simple-

cycle gas-fired generator in New Englandôs market. This would include such costs as siting, 

permitting, developing, and purchasing land, as well as fixed ongoing operation costs, such as 

staffing, maintenance, taxes, and recovery of the investment over time. The CONE was set at 

$7.500/kW-month for the first FCA, $6.000/kW-month for the second FCA, and $4.918/kW-month 

for FCA #3. 

                                                      
62 The ICR is the total amount of installed capacity the system needs to meet the Northeast Power Coordination Council 

(NPCC) loss-of-load expectation criterion (LOLE) to not disconnect load more than one time in 10 years. The ICR is filed 

with FERC before each auction. For additional information on the LOLE criterion, refer to the ISOôs 2009 Regional System 

Plan (RSP09) (http://www.iso-ne.com/trans/rsp/2009/index.html) and NPCC criteria at 

http://www.npcc.org/documents/regStandards/Criteria.aspx (New York: NPCC Inc., 2007). 

63 As defined in the ISOôs 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. 

64 A capacity commitment period is also known as a capability year and runs from June 1 through May 31 of the following 

year. In service is when a unit or transmission line is available for use. 

65 The cost of new entry also is used for controlling market power concerns with ñdelist bidsò (see below) and in 

determining reserve pricing (see Section 2.3.2) when supply is inadequate and competition is insufficient.  

http://www.npcc.org/documents/regStandards/Criteria.aspx
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2.2.3 Resource Qualification 

Because only resources with a capacity supply obligation (CSO) are required to offer into the Day-

Ahead Energy Market, and because only the ICR amount is procured in the auction, it is critical for 

each FCA to procure only those capacity resources that will be commercial and available at the 

beginning of each capability year.
66

 Although generating, demand, and import resources all may 

participate in the FCA to receive a CSO, the FCA treats new and existing capacity resources 

differently. Each type of resource has a distinctive qualification process designed to determine the 

amount of qualified capacity that a particular resource can supply and to certify that each resource can 

reasonably be expected to be available during the relevant commitment period (approximately three 

years after the auction).  

2.2.3.1 Existing Capacity Resource Qualification 

The qualification process for existing capacity resources begins with the ISOôs determination of each 

resourceôs summer-qualified capacity (i.e., the maximum amount of capacity a resource can offer in 

the FCA during the commitment periodôs summer portion, which is June through September). For 

existing resources, the qualification process relies on a resourceôs demonstrated performance over the 

previous five years. The ISO also determines each resourceôs winter-qualified capacity for the winter 

portion of the commitment period (October through May).
67

  

 

The ISO notifies existing resources of their qualified capacity at least two weeks before the existing 

capacity qualification deadline so that participants may verify that their qualified capacity is correct 

or seek redress by demonstrating that a different capacity quantity is appropriate. All existing 

resources are included in the auction at the lower of their summer- and winter-qualified capacity. 

They also are automatically entered into the capacity auction and assume a capacity supply obligation 

for the relevant commitment period, unless they submit a ñdelist bidò that subsequently clears in the 

auction.  

 

Delist bids. An existing resource can submit a delist bid to indicate that it wants to opt out of the 

auction before the existing capacity qualification deadline and does not want the capacity obligation 

below a certain price. Several types of delist bids exist:  

 

 Static delist bids are submitted for a resource before the auction and cannot be changed 

during the auction. They may reflect either the cost of the resource or a reduction in ratings as 

a result of ambient air conditions.
68

 The ISO may be required to submit a static delist bid on 

behalf of a resource if the resourceôs summer-qualified capacity is greater than its winter-

qualified capacity because the resource will  not be able to supply its awarded capacity during 

the winter period.  

 

                                                      
66 A capacity supply obligation is a requirement for a resource to provide capacity, or a portion of capacity, to satisfy a 

portion of the ISOôs Installed Capacity Requirement that is acquired through an FCA, a reconfiguration auction, or a CSO 

bilateral contract through which a market participant may transfer all of part of its CSO to another entity. 

67 The methodology for qualifying intermittent resource capacity, such as wind resources, is contained in Market Rule 1, 

Section III.13, Forward Capacity Market; http://www.iso-ne.com/regulatory/tariff/sect_3/index.html. 

68 ñAmbient airò delist bids are those made to reflect that a thermal generatorôs summer capability is less than its winter 

capability because high ambient air temperatures can reduce the generatorôs capacity ratings. 


























































































































































































































































