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REGIONAL DEMAND RESPONSE PROGRAMS
 

Summary:  Active demand response to market and power system conditions will play a critical role in creating an effective wholesale market and in sustaining the reliability of the grid in New England. NEDRI Participants and the NEDRI process have focused significant attention on improved program designs and policies that could attract a sufficient base of demand-side resources in short-term load response efforts. Based upon experience to date in New England, program experience in New York and PJM, and substantial input from participants in the NEDRI-FERC Focus Group on Demand Response, we conclude that the ISO New England’s existing Regional Demand Response
 program designs should be strengthened in several ways. 

In this document we summarize specific program design changes we recommend to strengthen those programs and attract sufficient providers and customers to them; to ensure that RDR programs can be funded adequately; and to ensure that they do not impose undue environmental harms when implemented. We also address selected complementary policies at both the state and regional levels that will support active and effective Regional Demand Response programs. 

The recommendations below represent a consensus of NEDRI’s diverse participants unless otherwise noted in the text. 

I. Introduction and Background

The Role of Short-term Demand Response in New England’s Power Markets 

Growing experience with regional power markets in New England and across the nation has led to an almost universal understanding that an active demand response is crucial to both market efficiency and power system reliability. Demand response resources can contribute to efficiency and reliability in several different ways
. One important opportunity is the role that short-term, price-responsive load can play in real-time and day-ahead power markets.  The ultimate objective of efforts here is to create sufficient price-responsive load so as to improve the performance, efficiency and reliability of wholesale electricity markets. Several conceptual studies and actual experience in other regions (e.g., New York) have demonstrated that a relatively small amount of price-responsive load can enhance system reliability if there are reserve shortfalls and substantially reduce market-clearing prices during tight market conditions, producing significant benefits to consumers. 

In its Notice of Proposed Rulemaking on Standard Market Design, FERC observes that “participation of demand in the market is critical for an effective wholesale market,” and proposes policies and market rules to develop demand response resources across the energy, capacity, ancillary services, and transmission arenas. ISO New England and the region’s utility regulators have also embraced this goal; however, the ISO’s DR programs over the past two years have attracted only modest enrollments, and have provided modest peak-load reductions to the grid
. Translating these broad principles into a set of specific programs and policy initiatives to develop demand response resources in New England has been a major challenge for participants in the NEDRI process.

The NEDRI Technical Team examined various options for demand response resources to provide load curtailments or decrements in response to system emergencies and market (price) signals in the day-ahead energy market as well as key policy and program design issues (see Framing Papers #1 and #2).
  These papers also described the several elements of wholesale electricity markets, identified barriers that currently limit participation in these markets by demand response resources, and summarized recent experiences and lessons learned from ISOs and utilities that have offered similar and related demand-response programs.

NEDRI’s discussions and program recommendations assume that ISO New England will be implementing a day-ahead market as part of its Standard Market Design and that for the foreseeable future FERC will continue to require ISO/RTOs to implement a set of demand response initiatives and programs that are consistent with Standard Market Design which will be included in a revised transmission tariff.  

NEDRI Participants addressed several tough policy issues in assessing various program approaches, including the following:

· What market mechanisms are needed or desired by end users and other market players in the price-responsive load area?

· Should Regional Demand Response (RDR) -type program activities be undertaken and supported by ISOs or should they be considered solely at the state/retail jurisdictional level?

· Under what conditions or circumstances are wholesale market RDR programs appropriate (e.g., would economic demand bidding programs be necessary if real-time pricing were widespread)?

· What is the relative magnitude of demand response resources needed to ensure efficient and well-performing wholesale electricity markets?  Is Price-Capped Load Bidding (PCLB) likely to provide sufficient demand response or will other types of load reduction programs be necessary?

· How do you pay for the enabling demand response technology infrastructure necessary to capture consumer market benefits of Regional Demand Response?

· Is the provision of demand response resources an attractive business opportunity for potential load aggregators?  Is it a viable “stand-alone” business”? Are there disincentives that limit the interest of potential load aggregators (e.g., utilities)?

· What types of demand-side resources should be eligible to participate, and how can program designs facilitate evaluation of environmental impacts? 

RDR program participants that curtail their loads are typically paid either the energy market clearing price (MCP), or a floor price that reflects an estimate of what that price would have been but for the availability of these resources.  Some fraction or all of these gross benefits may be passed through to customers. From a participating customer’s perspective, their net benefits depend on the costs they incur in undertaking curtailments (e.g., costs associated with rescheduling business activities, investments made in equipment and monitoring and control technology), compared with the price paid for the curtailment.  Program designs and market rules must respect these customer realities. 

In addition to the benefits provided to participating customers, RDR programs are of interest to all customers (including non-participants) because of their effects on power markets and delivery systems. These effects include improved system reliability, lower wholesale electricity prices, and reductions in risk:

· System Reliability benefits: When RDR resources are dispatched in response to operating reserve shortfalls, all end-use consumers benefit directly from the improvement in system reliability; 

· Collateral savings: downward pressure on market clearing price - The RDR resources can place downward pressure on market clearing prices by displacing the highest priced units in the bid curve. The extent to which load curtailments dampen market prices depends on the steepness of the supply curve at the time: the steeper the curve, the greater the impact;
 and

· Hedging benefits: Over the long-term, significant amounts of RDR resources may also be expected to impact price volatility and average market price.
 

The NEDRI Process:  The NEDRI stakeholders discussed Regional Demand Response load program and policy issues over an eight month period, beginning with Framing Papers (April 2002), discussions in working groups (June-Sept 2002), leading to “straw person” program design and policy proposals which were discussed and revised (Oct-Nov 2002). In addition, valuable feedback was received from over 100 market participants from across the nation on the design of Regional Demand Response programs at a Demand Response Focus Group jointly convened by FERC and NEDRI in September 2002. Finally, in a plenary session on January 15, 2003, NEDRI Members reviewed all of the program recommendations in light of the FERC’s Order of December 20, 2002 on New England Standard Market Design issues, adopted additional recommendations, and approved the entire package of recommendations for submission to ISO New England (ISO-NE), NEPOOL, FERC, as well as state utility and environmental regulators. NEDRI has approved eight recommendations, which are set out below.   

II. Conclusions and Recommendations

A. Recommendations on ISO-NE’s Demand Response Program Designs

As part of its efforts to deepen the region’s power market, strengthen reliability, and to implement the FERC Standard Market Design, ISO-NE and NEPOOL have proposed four Demand Response programs for 2003. These are:

· Real-Time Demand Response Program (RT-EDRP, an “Emergency” DR program), 

· Day-Ahead Demand Response Program (DADRP),

· Real-Time Price Response (which is based on the current Class 2 program), and

· Real-Time Profiled Response (for customers without interval meters).

The NEDRI Technical Team and Participants process have focused primarily on the first two of these program areas, the Real-Time (or “Emergency”) Demand Response Program, and the Day-Ahead Demand Response Program.
  The Group found the ISO’s current working proposals to be a useful starting point for program design, and focused on ways to build on this existing framework, given time constraints. After detailed discussion, we recommend that ISO-NE amend and strengthen those programs in several specific ways as set out below.  These recommendations go both to short-term improvements (e.g., for the programs for the Summer of 2003) as well as suggestions for 2004 and beyond.

Recommendation 1: Strengthen the Real-Time Demand Response Program (RT-EDRP) 

We recommend that ISO-NE file a revised real-time, “emergency” demand response program with FERC for adoption in 2003 (for program details, see attached Program Strategy RDR #1: Real-Time Emergency DRP). That program should incorporate the four specific features set out below, which were unanimously adopted by the large majority of the NEDRI Members voting on them.

· Higher minimum floor payments for called resources.  ISO-NE currently proposes to pay participants for their actual load reductions based on the higher of the hourly real-time zonal price or an established floor price of $100-150/MWh depending on the amount of advance notice required (2 hours vs. 30 minutes). The NEDRI participants believe that these floor payments are too low to elicit significant customer response. When called, DR resources should receive the higher of: the real-time LMP in their zone, or $500/MWH for 30-minute notice resources, or $350/MWH for 2-hour notice resources.

· Lower entry barriers for Demand Response Providers. Historic NEPOOL rules required Demand Response Providers to participate in the market as NEPOOL Participants, which required a minimum annual payment of $5,000, and potential exposure to other legal and financial obligations of NEPOOL. The ISO has since amended this requirement to permit program participation by DRP providers who are not NEPOOL Participants, but the annual fee was kept at $5000 for such participation. While an improvement, this financial requirement creates a barrier to participation by customers and small DRPs, which should be lowered to promote development of the DR market.
  We conclude that the DR participation fee should be lowered to $500 annually.

· A longer-term commitment to DR programs. As DR providers and customers point out, DR programs must be in place for a sufficient period to support commercial development of the resource. The ISO’s current DR programs are slated to run for two years; we recommend that the programs adopted in 2003 be approved to run for at least three years, with the opportunity for extensions if they are operating successfully. 

· ICAP treatment that incorporates credit for reduced reserve requirements (See discussion at Recommendation #5 below).

Recommendation 2: Strengthen the Day-Ahead Demand Response Program (DADRP): 

ISO-NE’s proposed DADRP is a reliability-focused program, in contrast to the more price-driven day-ahead market programs in other regions. While we recommend that the ISO investigate development of a basic, economic, day-ahead market DR program (see Recommendation #4 below), we also recommend improvements to the reliability-oriented day-ahead market program planned for 2003. ISO-NE should file a revised “reliability-oriented” day-ahead demand response program (DADRP-R) for adoption in 2003. The DADRP program should incorporate the following five features, which were supported by the large majority of NEDRI Members voting on them.
 

· Greater flexibility in bidding increments. Due to limitations in the ISO-NE’s existing software, current rules require that DR resources be bid in whole increments no smaller than 1MW. This creates commercial barriers to DR providers and customers, whose resources are available in various smaller increments. We recognize that the ISO-NE faces more critical software challenges, and that this particular problem will take some time to fix. However, even while the bidding software may require bid increments of 1 MW or greater, the DR program rules should be revised to permit providers to be paid for actual performance in smaller increments. In addition, the ISO-NE should commit to the software changes needed for more flexible bidding increments as the program evolves. 

· Greater flexibility in bidding process. This program currently requires DR bidders to post their bids daily, an unnecessary burden for small DR providers and customers.  DR bidders should be given the option of posting a fixed bid each month or each Capability Period.

In addition to the two revisions above, NEDRI recommends three changes to the ISO-NE’s Day-Ahead DR Program that are also recommended for the Emergency Program above. Those recommendations are:

· Lower entry barriers for Demand Response Providers.
· A longer-term commitment to DR programs, and
· ICAP treatment that incorporates credit for reduced reserve requirements (See discussion at recommendation #5 below).

Finally, after discussion of the FERC’s Order of December 20, 2002 on New England market design issues, NEDRI recommends two additional changes for this program.
 Those recommendations are: 

· Permit demand resources to enroll in both the Day-Ahead and Real-Time programs. Resources that participate in the Day-Ahead Demand Response Program whose offer is not accepted in the day-ahead market will be permitted to participate in the ISO’s real-time DR programs, if qualified. The settlements process should ensure that a single curtailment is compensated in only one program.
· Equal bid ceilings for demand and supply resources. Permit bids in the Day-Ahead program up to the ceiling on supply-side bids ($1000).
Recommendation 3: Develop an Economic, Price-Driven Day Ahead Market DR Program by 2004

Although ISO-NE has proposed an “emergency” and a “day-ahead” DR program for 2003, a close look at the way they would operate reveals that both are essentially reliability-focused programs. In contrast to NYISO and PJM, NE-ISO does not presently plan to offer a day-ahead, economic DR program in which DR resources would be called solely on an economic, bid-based basis. We recommend that ISO-NE commit to developing an “economic, price-driven” day-ahead market demand response program by summer 2004. In designing this program, the ISO should use the NEDRI program design as a starting place  (See attached Program Strategy RDR #2 - Day-Ahead DR – Economic) and should draw upon best practices and recent experience in other regions of the country.
  

B. Related Actions Needed to Support Regional Demand Response Programs

Our review of the proposed Real-Time and Day-Ahead DR programs, above, has led NEDRI to the conclusion that crucial complementary actions by ISO-NE are needed (outside of the narrow limits of those programs) if DR resources are to make a meaningful contribution to regional power markets.  Some of those changes are well underway, and we have not attempted to capture all of those actions in this document.
 However, the Group has considered some aspects of this problem, and recommends the following (Recommendations 4-7 below):

Recommendation 4: Monitor and Limit Environmental Impacts of Demand Response Programs

One potential problem with more robust demand-response programs is the possibility that they will lead to the more frequent use of relatively highly polluting, back-up generation by participating customers. Existing emergency generators were not permitted or installed with a market-driven dispatch in view, and even new generators could be more polluting than the central station facilities with which they may be competing during peak-load periods. For these reasons, it is important to consider the environmental attributes of customer-located back-up generation that may be associated with participation in the ISO’s RDR programs. 

NEDRI has the following recommendations on environmental eligibility and information requirement for Regional Demand Response programs, including ISO New England's 2003 programs.

· Adopt output-based, technology-neutral standards for new on-site generators. NEDRI recommends that environmental regulators apply a stringent (but technology neutral) output-based environmental performance standard – such as has been proposed in the Regulatory Assistance Project’s Model Rule for Distributed Generation – to new on-site generators participating in non-emergency based demand response programs at the earliest possible date. NEDRI recommends that environmental regulators, demand response providers, and the grid operator cooperate to mitigate environmental impacts and enhance information collection on ISO New England’s demand response programs.

· Update state regulations for existing generators. NEDRI also notes that state air regulators need to update their regulatory requirements for existing on-site generators that wish to participate in non-emergency based demand response programs.
  Over time, such standards should converge toward emissions performance levels achievable with modern new equipment and best available retrofit controls.  The need for new regulation is particularly acute for smaller units that fall below current permitting thresholds.

· Provide an information base for environmental analysis of DR program impacts. NEDRI has developed specific recommendations (below) to enhance information collection and analysis of the environmental impacts of ISO New England’s Summer 2003 Day-Ahead and Real-Time Price Responsive Load Programs.  NEDRI recommends considering the extension of these proposed requirements to all demand response programs in the future (2004 and beyond).

With respect to ISO New England’s Summer 2003 Day-Ahead Demand Response and Real-Time Price Response Programs, NEDRI recommends the following:

· ISO New England should require Demand Response Providers to provide information on any on-site generators their customers plan to use in conjunction with load response events in the above-mentioned programs.  Specifically, Demand Response Providers should be required to declare that each of its customers’ units has obtained an air permit or written waiver from their state air regulator before allowing such units to participate in these programs.

· Air regulators will work collaboratively with Demand Response Providers and others to develop a user-friendly interface and process for customers owning on-site generation to expedite processing of requests for permits and waivers (for those without permits). An illustrative draft of the questionnaire/information is in Appendix B below. 

· ISO New England will make information on actual load response events available to air regulators for purposes of evaluating the potential environmental impacts of load response programs.  This information will be disaggregated to the greatest extent possible while maintaining confidentiality of participant-specific information.  The ISO anticipates that the information will include: specific dates during which these load response programs were in effect including the events’ duration, and levels of actual load response by control area and specific load response event.

Recommendation 5: Provide Location-Based Capacity Credits to DR Resources

Enrolled Demand Response resources provide capacity and reliability benefits that should be reflected through the ICAP or other capacity obligations and credits imposed by the ISO. New England is proposing to continue an ICAP program for the near-term, and is considering other options for the longer term. If ICAP is continued in 2003, NEDRI concludes that ICAP credits should be available to enrolled DR resources, and should be location-based, to reflect the varying load/resource balance in the New England region and send the appropriate signal for long-term investments in both supply and demand resources in capacity-constrained areas. We recommend:

· That ISO-NE implement an effective, location-based ICAP resource credit for demand response resources during 2003.  This recommendation was unanimously approved with no abstentions.

· However, if ISO-NE implements a system of system-wide ICAP credits (i.e., without locational differences) in 2003, we recommend that the ISO develop interim solutions to encourage demand response and supply resources in congested, constrained regions.
 

Recommendation 6: Provide Adequate Resources and Cost Recovery for DR Programs

If Regional Demand Response programs are to succeed, they must be adequately funded, and those incurring costs must have a fair prospect of recovering them in rates. In addition, regulatory policy at the retail level should give potential competitive demand response providers a viable commercial opportunity to enroll customers in competition with default service providers and distribution wires companies. For these reasons, we recommend:

· Allocate 2003 ISO RDR program costs to network load. 
 Given the limited scale and objectives of the proposed 2003 price responsive load programs, NEDRI supports NEPOOL’s proposal to allocate program costs to network load.  NEDRI further supports recovery of these costs from ratepayers.  

· Review cost allocation alternatives for 2004 and beyond.
 However, NEDRI also recommends that ISO New England’s Regional Demand Response Working Group (see Recommendation #7 below) reconsider the cost allocation for the demand response programs.  In further analyzing this issue, the Working Group should consider how programs should be designed and program costs allocated, consistent with the principle that comparable supply, transmission, and demand-side resources should be treated consistently. 

· New England State Regulators Should Adopt Retail Tariffs and Policies that Support Delivery of the ISO’s Day-Ahead and Real-Time (Emergency) Demand Response Programs.
 There are two aspects to this recommendation. First, as noted above, we recommend that state PUCs permit full recovery of net DR program costs from ratepayers. Second, we recommend that state PUCs permit regulated utilities and Default Service Providers to retain up to 30% of the ISO payments in these programs, rather than requiring a 100% pass-through of payments to end-use customers. This will help to create an environment in which competitive DRPs can build a business enrolling and aggregating customers in load response programs. This sharing will act as a de facto maximum for the market.  If DRPs can do better, they will capture more of the market and force default service providers to either reduce their share of the payments or cease providing the service. 
Recommendation 7: Evaluate and Improve Demand Response Programs
 

· Conduct an Independent Assessment and Impact Evaluation. All parties involved in administering DR programs are still in a learning process. For these programs to succeed, the ISO, DR providers and customers, state officials, power suppliers, utilities, and others will need to learn a great deal about what works and what doesn’t. We recommend that ISO-NE conduct an independent in-depth process and impact evaluation and market assessment of its 2003 demand response programs that would address, at a minimum, the following issues: 

· Discuss potential DR program targets and timetables that could achieve them,

· Address barriers to participation by customers and market participants, 

· Assess the magnitude of price-responsive loads under SMD and current ISO-NE DR programs, 

· Estimate the impact on market prices and system reliability of 2003 DR programs, 

· Discuss their impacts on the environment, including timing and location of emissions, and 

· Present recommendations on proposed DR program changes in order to achieve ISO-NE program goals for price-responsive load. 

It will be necessary for ISO-NE to provide adequate funding for this thorough assessment, and for FERC to support the tariffs needed to provide those funds.

· Enhance Effectiveness of the Regional Demand Response Working Group. We recommend that ISO-NE seek more input from customers and DR market participants on DR policy and program designs using a Regional Demand Response Working Group.
 To enhance effectiveness of the Regional Demand Response Working Group, the ISO-NE should commit to:

· regularly scheduled meetings,

· efforts to expand membership & participation by market participants, representatives of customer groups, and state regulatory staff,

· input on the scope of program evaluation and market assessment activities, and

· input on proposed changes to program design and rules. 

Recommendation 8: Adopt Performance-Based Metering and Telemetry Standards to Reduce Unnecessary Costs for Demand Response Resources

In its Order of December 20, 2002 on Standard Market Design issues in New England, FERC granted a request for rehearing on the topic of metering requirements for participation in demand response programs and directed “NEPOOL and ISO-NE to work with interested parties and experts at the Department of Energy, the Electric Power Research Institute and elsewhere to develop performance-based, rather than technology-based, standards for determining energy usage.”
 

· NEDRI Recommendation: Metering and telemetry requirements for participating in demand-response programs should be designed to provide an appropriate level of accuracy, with a goal to minimize unnecessary costs for DR services. ISO-NE, in consultation with market participants and technology experts, should develop and implement such standards.
 

Appendix A

Participants in the NEDRI Process
NECPUC

Connecticut Department of Public Utility Control

Maine Public Utilities Commission

Massachusetts Department of Telecommunications and Energy

New Hampshire Public Utilities Commission

Rhode Island Public Utilities Commission

Vermont Public Service Board

System Operators

Independent System Operator-New England

New York Independent System Operator

PJM Interconnection

Environmental Regulators
CT Department of Environmental Protection

MA Department of Environmental Protection

Northeast States for Coordinated Air Use Management

US Environmental Protection Agency

State Energy Offices

Massachusetts Department of Energy Resources

Vermont Department of Public Service

Utility, Demand Response and Market Participants

AES New Energy

Associated Industries of Massachusetts

Competitive Energy Services

DRAM/Peregrine Energy

Green Mountain Energy

Health and Education Facilities Association

E-Cubed

Mirant

Massachusetts Technology Council

National Association of Energy Service Companies

National Grid

Northeast Energy Efficiency Partnerships, Inc.

Northeast Energy Efficiency Council

Northeast Utilities

PG&E Energy

Price Responsive Load Coalition

Sithe

United Illuminating

Vermont Energy Investment Corporation

Consumer and Environmental Advocates

Connecticut Consumer Counsel

Maine Public Advocate

Pace University Energy Project 

Environment Northeast

Low-Income Network

Union of Concerned Scientists

Appendix B

Draft Questionnaire/Information Request

to be used by Demand Response Providers
All participants in ISO New England’s Summer 2003 Day-Ahead and Real-Time Demand Response programs would be asked the following questions:

1. Are your customers considering using any on-site electric generator(s) to supply power to your facility during demand response events?

If you answered  NOto question 1: this section is complete, finish the rest of the application.

If you answered YES to question 1:

2. Are the electric generating unit(s) in question permitted to operate during demand response events by your state environmental agency?

If you answered  NO to question 2 or if you are not sure whether your customers’ unit(s) has or requires a permit, then the customers in question must follow this link and contact their state environmental agency.  Your application can be processed only after you can declare the following regarding your customers:  (1) they have a permit for each unit; or (2) they have a written statement from the environmental agency that they have complied with all necessary regulatory and informational requirements for each unit.

For each on-site generating unit without a permit, the state air regulators will likely require the following information from customers:

Owner of the unit

Location of the unit (address)

Manufacturer

Model number

Date of manufacture/purchase (if known)

Heat input capacity

Electrical output capacity (KW)

Fuel type(s)

Current use: Emergency only or Other

Current annual hours of operation:  0-500, 500  

Appendix C – Program Strategies

Program Strategy  RDR #1

Real-Time, “Emergency”
 Demand Response Program (RT-EDRP)

The Real-Time, “Emergency” Demand Response Program (RT-EDRP) provides the ISO/RTO with a demand response resource to dispatch during periods of capacity deficiency or system emergency.
  The goal of the program is to create a demand response resource equal to at least ~3% of peak demand.
 The program is a short notice program relying on the ability of customers who are willing and able to reduce demand for short time periods in exchange for compensation.  Reductions are mandatory when the customer is instructed to interrupt by ISO-NE.

Program Duration: The program would begin with the implementation of Standard Market Design. The RT-EDRP program would be authorized for three years, with annual program modifications, as necessary. ISO-NE may request that the program be continued from FERC, including any changes determined to be necessary for 2005 and beyond.

Criteria for Eligible Participants:  Individual end-users may participate in the program either directly or through a Load Serving Entity (LSE) – e.g., the customer’s utility under Default or Standard Offer Service or competitive retail energy suppliers – or Demand Response Provider (e.g., third party providers that offer load response services but are not the customer’s LSE).  DRPs that do not participate in the NEPOOL market other than as permitted in the Load Response programs are subject to a nominal annual registration fee of $500.

End-User Requirements: The minimum aggregated size is 100 kW. Participants may provide this load reduction through any combination of load curtailment and operation of onsite generation. Interval metering is not necessarily required. Metering and telemetry requirements for participating in demand-response programs should be designed to provide an appropriate level of accuracy, with a goal to minimize unnecessary costs for DR services.  ISO-NE, in consultation with market participants and technology experts, should develop and implement such standards. 

Environmental Eligibility Criteria: All participants utilizing onsite generation must comply with local, state, and federal environmental permitting requirements. Emergency generators may not be operated under this program until ISO-NE has called for voltage reductions (historically, Action12 of OP 4, or its equivalent).

ISO-NE will require DR providers to provide information on any on-site generators their customers plan to use in conjunction with load response events in this program. Specifically, each DR provider will be required to declare that each of its customers’ units has obtained an air permit or written waiver from their state air regulators before being allowed to participate in the program.  

Advance Notice: Customers may elect to participate in one of two program options, based on the advance notice they require before implementing a load reduction: a 30-minute option and a 2-hour option.

Compensation: Participants in the emergency program are required to interrupt and are paid for their actual load reductions during an event based on the higher of the hourly real time zonal electricity price or an established floor price.  For the 30-minute advance notice option, the floor price is $500/MWh; for the 2-hour option, it is $350/MWh.
 Performance is measured on an hourly basis.  Participants in the RT-EDRP are eligible to receive ICAP credit.  

Customer Baseline Load (CBL): Participants will use the standard baseline methodology proposed by ISO-NE.
  The baseline is developed as hourly averages of interval load data over the last ten (10) business days excluding response days and adjusts actual usage for the two hours preceding the interruption.  

Penalties: Since participants receive ICAP credit for their load reduction capability, they are subject to non-compliance penalties if they do not fulfill their load reduction obligation.  The penalty in this program is limited to reduction in their future ICAP credit.

Participation in Other Demand Response Programs:  Resources that participate in the Day-Ahead Demand Response Program whose offer is not accepted in the day-ahead market will be permitted to participate in the Real-Time Demand Response program, if qualified. The settlements process should ensure that a single curtailment is compensated in only one program.
ICAP Credit: Participants in the RT-EDRP are eligible to receive ICAP resource credit. ICAP Resource capability will be set equal to their contract amount initially and will be adjusted based on actual performance. Loads should also receive a Reserve Component credit as part of ICAP to reflect the reality of reduced reserve requirements placed on the system.

Program Operation/Activation: The program is activated as part of Operating Procedure No. 4, Actions During A Capacity Deficiency (OP 4).
 Program participants can either be dispatched on a system-wide or zonal basis.  In addition, to ensure that RTDRP resources are called in controlled amounts to address specific system conditions.  Program participants within a zone are assigned to Curtailment Blocks by the ISO.

Program Strategy RDR #2

Day-Ahead Demand Response Program - Economic (DADRP- E)

The Day Ahead Demand Response Program - Economic (DADRP -E) enables electricity end-users to offer load reduction bids into the day-ahead wholesale energy market a day in advance, in direct competition with supply bids.
  These load reduction bids would be fully integrated into the scheduling and settlement processes of ISO-NE, and can set the day-ahead zonal electricity price just as would a comparably bid generator.  ISO-NE would use this program strategy and “best practices” in “price-driven, economic” programs as the starting place for an “economic” DADRP program to be implemented by summer 2004.

Program Duration: The DADRP-E program would be implemented by summer 2004. The DADRP-E program would terminate at the same time as other programs proposed herein, with annual program modifications, as necessary.  ISO-NE may request program continuation of the program from FERC, including any changes determined to be necessary for 2005 and beyond.

Criteria for Eligible Participants: Individual end-users may participate in the program through a Load Serving Entity (LSE) – e.g., the customer’s utility under Default or Standard Offer Service or competitive retail energy suppliers – or Demand Response Providers (e.g., third party providers that offer load response services but are not the customer’s LSE). DRPs that do not participate in the NEPOOL market other than as permitted in the Load Response programs are subject to a nominal annual registration fee of $500.

End-User Requirements: The minimum aggregated size is 1 MW.  Participants may provide this load reduction through any combination of load curtailment and operation of eligible onsite generation. Interval metering is not necessarily required. Metering and telemetry requirements for participating in demand-response programs should be designed to provide an appropriate level of accuracy, with a goal to minimize unnecessary costs for DR services.

Environmental Eligibility Criteria: ISO-New England will require DR providers to provide information on any on-site generators their customers plan to use in conjunction with load response events in this program. Specifically, each DR provider will be required to declare that each of its customers’ units has obtained an air permit or written waiver from their state air regulators before being allowed to participate in the program.
  

Bidding Process: The participant submits day-ahead bids indicating their load reduction amount (MW), bid price ($/MWh), and the contiguous period over which the load reduction will be provided – i.e., a load reduction strip.  Participants may also include in their bids a curtailment initiation (i.e., start-up) cost and a minimum run-time.  Bids may be made for any load reduction amount above the 1 MW minimum – i.e., bids are not required to be in any particular increment.  The minimum bid price for any hour is $50/MWh.
 The maximum bid is the same for demand and supply-side resources, $1000/MWh.

Customer Baseline Load (CBL): Participants may choose to adopt either a standard or a temperature-sensitive baseline methodology.
  Both options are based on an average of interval data over the designated timeframe.  The baseline is developed as hourly averages of interval load data over the last ten (10) business days excluding response days.  

Compensation: Customers whose bids are accepted and scheduled in the day-ahead market are paid for their load reductions, based on the higher of the day-ahead market-clearing zonal electricity price or their accepted bid price.
  

Penalties: Any difference between the customer’s actual load reduction and their scheduled load reduction is settled at the zonal real time price.

Participation in Other Demand Response Programs: Customers in this program may not provide or commit the same loads for multiple load response programs.

Program Strategy RDR #3 

Retail Delivery of ISO-NE’s Regional Demand Response Programs

This strategy consists of the actions and policies necessary at retail to effect delivery of the ISO’s Day-Ahead and Real-Time (Emergency) Demand Response Programs.

Delivery Mechanisms.  Load Serving Entities (LSEs), competitive retail electric service providers (ESP), and Demand Response Providers (DRPs) may enroll customers.
  The terms of the agreement are negotiated, are part of a standard product or products, or, in the case of regulated monopolies and default service providers (DSPs), are determined by PUC-approved tariffs or special contracts. LSEs and DRPs are notified by the ISO when interruptions are needed, and they in turn notify the customer. The ISO makes payments directly to LSEs and DRPs, who in turn pay the consumer for load reductions provided when called upon.

Compensation. Compensation to LSEs and DRPs may take any of several forms.  Typically, the ISO payment is shared between the LSE or DRP and the customer.  If sharing is the only means by which payment is made, it must be sufficient to induce the desired behavior by the customer and cover the costs (including profit) incurred by the LSE/DRP to provide the service. In Connecticut, there is no sharing, but the DSPs  (the distribution utilities) are compensated for their program administration and marketing costs in part with monies from the state’s system benefits fund. The sharing ratios (where provided by DSPs or regulated monopolies) in three states are currently as follows:

	
	Customer
	Default Service Provider
	Other

	NY
	90%
	10%
	NA

	VT
	70%
	30%
	NA

	CT
	100%
	0%
	Some System Benefit funds for DSP admin/mkting


There are policy and market implications to the question of how the ISO payments are shared between customers and providers. In the case of competitive providers, the sharing percentages will be determined in the market -- by the price negotiated or offered through a standard product or contract (i.e., the provider’s share will be the margin between the price paid to the customer and the price paid by the ISO).  In the case of regulated monopolies and DSPs, the sharing will be determined by the PUC, taking into account traditional regulatory concerns – equity, efficiency, cost-allocation, and revenue collection. 

Issue 1: Regulated pass-through of DR program payments: The ratio set by the PUC for regulated entities effectively determine the margins available to competitive Demand Response Providers and others who wish to market the ISO programs in those areas.  The level of the utility/DSP share is a prime determinant of whether other providers will be able to enter those markets. A mandated, full (or nearly full) pass-through of the benefits to customers will inhibit competitive entry.

Issue 2: Reliance on DR program payments alone: Full cost recovery through sharing alone may be problematic if wholesale prices are low and there are too few curtailments to generate revenue sufficient to cover the direct costs of providing the program. To deal with this problem, some programs provide additional, basic support from system benefit funds or wires company revenues. While alternative funding through distribution rates or from system benefits charges will provide some stability of revenues for providers, it may also inhibit development of the retail market if just regulated DSPs, but not competitors, have access to those monies.  This problem can be addressed by providing support equally to all enrolled participants or their DR service providers. The following table illustrates the trade-offs of various approaches to compensation.

	Compensation Method
	SBC Funding or Covered in Rates
	Sharing Allocation 
(Customer – LSE)
	Impact on Competitive Market

	Alternative A
	All admin. & Marketing Costs
	100-0%
	Inhibits competition because DRP and competitive ESP cannot cover costs or earn profits

	Alternative B
	Some Admin & Marketing Costs
	90-10%
	DRP and competitive ESP will be able to compete at best in limited circumstances

	Alternative C
	No Admin. or Marketing Costs
	70-30%
	More opportunities for DRP and ESP but reduced revenue stream during periods of low market prices


We recommend that state PUCs permit regulated DSPs and monopolies to retain up to 30% of the ISO payments. This should, in most cases, provide enough cash to cover DSP costs and yield a profit.  This sharing will act as a de facto maximum for the market.  If DRPs can do better, they will capture more of the market and force DSPs to either reduce their share of the payments or cease providing the service.  To the extent that the ISO payments include ICAP credits or reservation payments (which extend over a period of time), the revenue stability problem can be mitigated to some degree.

Other Regulatory Requirements.  Regulatory oversight for transactions between customers and competitive providers is minimal or not required at all.  The transactions are between willing parties, and they may (depending on state law and how the transaction is structured) not be subject to the jurisdiction of state utility regulators.  Moreover, the activity should not affect the relationship between the customer and the regulated distribution company, except insofar as the LSE/DRP requires access to customer billing and related information.  Protocols for providing that information – with the express permission of the customer – can be easily developed, while preserving the full range of consumer protections.

However, insofar as the programs are marketed by utilities and DSPs – i.e., regulated entities – it is important that the programs be developed and filed for approval with sufficient lead time allow them to be properly reviewed and approved. 

Eligibility.  There are eligibility criteria for both customers and providers.

Retail Customers.  Customer eligibility is defined in the strategy options for the “emergency” and day-ahead demand response programs.  Distributed and self-generation resources and direct-serve customers are not eligible to provide load reductions under alternative performance measures. The aggregations must be at least 0.1 MW for the emergency program and 1.0 MW for the day ahead. 

Providers.  A variety of providers may market these programs: the customer’s load serving entity (e.g., vertically integrated monopoly, default service provider, competitive retail electric service provider) or a third-party Demand Response Provider (DRP) that is not a LSE (e.g., ESCO, vendor).  State law will determine whether DRPs need to be certified by PUCs in order to provide service.

Programs can be crafted or modified to deal with localized distribution capacity constraints. The DSP may augment the offering by the ISO in local areas where demand response will provide distribution capacity relief in addition to generation.
� NEDRI Participants at the NEDRI plenary session on January 15, 2003 unanimously agreed to approve this Regional Demand Response chapter as a whole (abstaining were the public utility commissions (PUCs) of ME, MA, and NH, and PJM). Some of the votes on specific issues were dependent on adoption of the recommendations as whole. Attached in Appendix A is a list of all NEDRI members.  More information on NEDRI’s members may be found at � HYPERLINK "http://nedri.raabassociates.org/member.asp?grpsort=SG" ��http://nedri.raabassociates.org/member.asp? grpsort=SG�.


� Throughout much of our discussion, NEDRI used the terms “Price Responsive Load Program” or “PRL program” to refer to these regional efforts. However, recognizing that the programs under discussion here have both reliability and price-response characteristics, the group adopted the general term “Regional Demand Response Programs” for them. That term is often used in this document.  The program designs are not affected by this change in terminology. 


� E.g., through participation in ancillary service and resource adequacy markets, helping to resolve transmission and distribution congestion problems, moderating price spikes, and improving end-use efficiency. The means to deliver these values of short-term and long-term demand response will be addressed in other chapters in NEDRI’s final report.


� In 2002, ISO-NE offered two Load Response Programs: a Demand Response Program (known as Class 1) that compensated users for reducing consumption at ISO-NE’s direction and a Price Response Program (known as Class 2) that compensated users for monitoring and controlling their consumption in response to real-time market prices. The Demand Response Program (Class 1) had 112 MW enrolled and the voluntary Price Response program (Class 2) had 73 MW enrolled and was called 12 times during 2002.  The ISO has acknowledged that these programs are very small in relation to the overall system demand, and that more robust programs are needed to resolve reliability and market needs.





� See Framing Paper #1 (Price Responsive Load) and Framing Paper #2 (Demand Side Resources and Reliability).  In principle, these programs could also encompass customer load curtailments offered in short-term forward markets – e.g. several days to weeks.





� See Neenan Associates (2002) evaluation of the New York ISO PRL 2001 programs for an illustration of how these benefits can be determined and estimated for specific ISO PRL programs, both Emergency Demand Response Program (EDRP) and Day-Ahead Demand Response Programs (DADRP).  


� These benefits include settlement benefits, which are the product of the price decrease resulting from the demand curtailments and the amount of load settled at real-time prices, and the full market impact benefits, which includes reduction in price volatility (which reduces the risks associated with load settled in the real-time market). The full market impact is a measure of this effect on bilateral prices as it reflects equilibrium market prices under more robust competitive conditions. These benefits are measured by the product of the price decrease caused by program curtailments and the total load served at the time. 


� Reduction in average market price multiplied by amount of load traded under bilateral contracts provides an estimate of these benefits.


� Because of time and resource constraints and priorities indicated by NEDRI members, we have not devoted much attention to the ISO-NE’s Real-Time Price Response (e.g. based on the existing Class 2 program) or proposed Real-Time Profiled Response program (for customers without interval meters).  


�


Yes


(24) �
ISO-NE, Vermont PSB, RI PUC, MA DEP, CT DEP, NESCAUM, MA DOER, ME Public Advocate, United Illuminating, Assoc. Industries of MA, HEFA, Union of Concerned Scientists, Northeast Utilities, National Grid, NAESCO, Joint DRR Supporters/E-Cubed, NEEP, VEIC, PACE, PRL Coalition, CT Consumer Counsel, US EPA, DRAM, Connecticut PUC �
�
Abstain


(6)�
PJM, Maine PUC, Mirant, PG&E, Constellation New Energy, NH PUC �
�
No


(0)�
�
�



� We note that the NY ISO permits DRPs to enroll customers and participate in the NY programs without such charges, and that a substantial fraction of the MWs actually enrolled in New York have been enrolled through such independent providers. 


� 


Yes


(25) �
ISO-NE, Vermont PSB, RI PUC, MA DOER, ME Public Advocate, United Illuminating, Assoc. Industries of MA, HEFA, Northeast Utilities, National Grid, NAESCO, Joint DRR Supporters/E-Cubed, NEEP, PRL Coalition, CT Consumer Counsel, PG&E, Constellation/New Energy, CT PUC [EPA, NESCAUM, CT DEP, MA DEP, PACE, Union of Concerned Scientists, VEIC�
�
Abstain


(4)�
ME PUC, NH PUC, Mirant, PJM�
�
No


(0)�
�
�



� On January 15, 2003, NEDRI participants unanimously approved these measures (with abstentions from PJM, ISO-NE, and the PUCs of MA, NH, and ME).


� This recommendation was adopted unanimously.


� As a principal example, the move to a two-settlements market with locational marginal pricing provides key features of a market supporting active demand-response. These changes are well underway.


� Most states already have specific regulations in place for emergency back-up generators. Such generators are generally permitted to operate only during true emergency events – typically defined as requiring, at a minimum, that the grid operator has called for manual voltage reductions (e.g., OP 4, Action 12 in ISO New England’s current operating rules). 





� The second recommendation that NEDRI urge ISO-NE to develop interim solutions to encourage both demand and supply resources in congested, constrained regions if not able to implement a system-wide ICAP by summer 2003, did not receive any “no” votes, after inserting “and supply resources” after “demand response” in the sentence.





� This recommendation was approved unanimously by the NEDRI Participants on January 15, 2003  (PJM and the PUCs of NH, MA, and ME abstained).


� This recommendation was approved unanimously by the NEDRI Participants on January 15, 2003 (PJM and the PUCs of NH and MA abstained).


� This recommendation was unanimously supported by the NEDRI Participants.  For additional information on this topic, see Program Strategy PM-1 (Retail Delivery of ISO Regional Demand Response Programs), which discusses actions and policies for retail regulators to consider, but does not offer definitive recommendations on all program design issues.  


� NEDRI Participants unanimously approved the recommendations in this section.


� This would be an extension of the ISO’s Load Response Working Group, renamed here for consistency with the terminology adopted by NEDRI for these regional DR programs.


� The Order goes on to state: “We require ISO-NE to engage in such consultations, develop performance-based standards, place those standards into the appropriate manual or manuals, and make an informational filing at this Commission within 180 days of the date of this order. As we underscored in the SMD NOPR, measures that facilitate a robust demand response are essential to the success of competitive wholesale markets. As markets mature in other regions, the Commission will insist on similar measures in all regional markets.”


� NEDRI Participants unanimously approved this recommendation on January 15, 2003.


� This program strategy is discussed generically in the NEDRI Framing Paper #2: Demand Side Resources and Reliability.


� System operators often target a capability of 3-5%.  As of August 2002, NYISO’s had more than 1,400 MW enrolled in its EDRP, equal to approximately 4.5% of system peak.  


� These options correspond to those adopted by NEPOOL in their proposed Market Rule 1, submitted to FERC.  Several studies discuss the varying abilities of end-users to provide rapid load response, and the corresponding importance of providing program options to accommodate these needs (e.g., ICF Consulting, Policy and Technical Issues Associated with ISO Demand Response Programs, report submitted to NARUC 2002).  


� Neenan Associates’ evaluation of NYISO 2001 Price Responsive Load Program found that a $500/MWh floor price helped to induce a substantial market response.  Rationale for a high floor price is also based on the value of lost load to customers or their willingness to curtail in order to prevent rotating outages; see Steve Stoft, Power System Economics for discussion of valuation issues.


� A taxonomy of CBL methods and options is developed in XENERGY (2002), Protocol Development for Demand Response Calculation: Draft Findings and Recommendations, Prepared for the California Energy Commission.  CBL methods can be characterized by three components: data selection criteria, estimation method, and adjustment method.  The report recommends as the default method to average previous ten days, and adjust based on two hours prior to the curtailment event.  NYISO uses a modified version of this method that caps the adjustment at 120% of unadjusted profile, which places an upper limit on any gaming opportunity.


� During OP 4 when any of Actions  3 through 5, 7 and 8 are implemented (2-Hour Notice RT-EDRP), or when OP 4 Actions 9 or 12 is implemented (30 Minute Notice RT-EDRP).


� This program strategy is discussed generically in the NEDRI Framing Paper #1: Price Responsive Load as Option 2, May 2002.


� We note that participants in the NEDRI process have also recommended that environmental regulators apply a stringent (but technology neutral) output-based environmental performance standard – such as has been proposed in the Regulatory Assistance Project’s Model Rule for Distributed Generation – to new on-site generators participating in non-emergency based demand response programs at the earliest possible date. NEDRI recommends that environmental regulators, demand response providers, and the grid operator cooperate to mitigate environmental impacts and enhance information collection on ISO New England’s demand response programs.


� The purpose of establishing a minimum bid price is to limit the potential for participants to make low bids (which are likely to be accepted) for periods during which planned customer facility shutdowns are to occur.


� A taxonomy of CBL methods and options is developed in XENERGY (2002), Protocol Development for Demand Response Calculation: Draft Findings and Recommendations, Prepared for the California Energy Commission.  CBL methods can be characterized by three components: data selection criteria, estimation method, and adjustment method.  The report recommends as the default method to average previous ten days, and adjust based on two hours prior to the curtailment event.   The issue for the DADRP program is that this adjustment may be susceptible to gaming: participants would know if their bid was accepted, and could artificially inflate load during two hours prior to curtailment.  NYISO uses a modified version of this method that caps the adjustment at 120% of unadjusted profile, which places an upper limit on any gaming opportunity.


� Participants can bid both an operating cost ($/MWh) and a startup cost, but the market-clearing price is based on the operating cost.  Thus, in some cases, if the participant is only paid based on the market-clearing price, the payment may not cover the total value of their bid (operating cost plus start-up cost).  Therefore, the payment mechanism must ensure that the participant recovers the full value of their bid.


� In their proposed Market Rule 1, NEPOOL has adopted this penalty mechanism for their day-ahead demand response program.  Settling deviations between actual load reductions and accepted bids at the real-time price mirrors the risk/reward structure faced by generators.  Based on survey analysis, end-use customers were deterred from participation in NYISO’s 2001 DADRP, because of the program’s penalty structure: participants were penalized for non-compliance based on 110% of the higher of real-time or day-ahead market prices.  Statistical analysis suggests that the odds of participation increase substantially for variants of program in which participants are penalized simply based on the real time price (Bernie Neenan, Memo to NYISO price responsive load working group, June 7, 2002).  


�  LSEs include vertically integrated monopolies and default service providers as well as competitive retail energy service providers  (ESP) that provide electricity commodity to customers under contract.


� All payments are made to the Enrolling Participant who is either a NEPOOL Participant or DRP.  Any ICAP credit belongs to the Enrolling Participant, but it is associated with specific DR resources.  If the demand resource is eligible for ICAP then the enrolling participant would either sell the ICAP credit (either bilaterally or in the ICAP auction), or use the credit to offset the Enrolling Participants ICAP responsibility.  The customer receives any contractually due payments from the Enrolling Participant since they are not contracting directly with the ISO.  Thus, the Enrolling Participant may bear more of the price risk. 
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