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Principles and Goals 

for Demand Response Resources in New England

Discussion Draft by NEDRI Policy Team – June 18, 2002

I. Context, Overall Goal, and Vision Statement

The overall objective of the New England Demand Response Initiative is to devise an effective long-term strategy for demand responsiveness, including shorter-term load reductions and longer-term efficiency investments, in the restructured New England wholesale electricity market. Such demand responsiveness, an essential component of the market, should be compatible with both competitive and franchise retail markets. We envision a regional economy and environment enhanced by a more productive and less wasteful electricity system, and one that is more reliable and more vigorous due to broad-based competition among both supply-side and customer-located resources.

This Initiative builds upon the considerable experience of utilities, customers, and governments in each of the region’s states with demand-side management over the past two decades. That experience has demonstrated the large scale of efficiency and demand response resources in the region, and the value of capturing those resources to serve consumers better, to reliably balance power systems, and to lower power system costs. 

We do not, however, seek simply to recreate the conditions for demand-side management as practiced by vertically-integrated franchises in the New England Power Pool of the past. The challenge today is to design markets and policies that will deliver low-cost demand-side resources in a manner consistent with robust wholesale markets and effective retail services, including emerging retail service competition.  

While New England is being used as a test bed for developing best practices, NEDRI recognizes the value of experience being gained in neighboring regions, and will also look at policies and programs that could be expanded to a wider northeast market. 

Experience with the introduction of competition in the electric industry has been mixed, at best.  It has become increasingly clear that key prerequisites for a well-functioning competitive electric market are missing.  In particular, the demand side of the economic equation has been largely neglected.  Legislative and regulatory efforts to promote competition have focused on removing barriers to new electricity suppliers and ensuring that they have open and non-discriminatory access to the transmission grid.  It was assumed that robust competition among a variety of suppliers would be sufficient to ensure reasonable electricity rates and service options to customers. This supply-side focus has turned out to be  both short-sighted and too narrow.

All of the major problems with early competition – volatility, price spikes, worsened environmental impacts, and diminished reliability – can be moderated through actions on the demand side of the market.  These actions should address two key needs.  First, it is essential to develop active responses to market conditions on the demand side – that is, real-time load management by customers.  Moreover, there is substantial evidence that significant market barriers to cost-effective energy efficiency investments remain, even in conditions of active wholesale competition, and that those investments could lower market clearing prices, improve reliability, and lower the region’s total cost of electric service.  Thus, market reforms that will call forth economic demand responses – both short-term load reductions and longer-term shifts in consumption patterns – are needed. 

The overall goal of the NEDRI process is to develop a comprehensive, coordinated set of market rules and demand-response programs for the New England regional power markets, transmission system, and retail service markets. Our objective is a power system that is more competitive, more productive, and less environmentally damaging, as a consequence of better market rules and widespread investments in load response capability and energy efficiency at millions of customer locations throughout the region. 

To meet this overall objective, Participants in NEDRI will:

· Identify and articulate the policy and program design principles underlying an effective long-term demand response in wholesale and retail electric markets.

· Design a comprehensive and integrated set of demand-response policies and program recommendations for the region, including recommendations for actions that could be taken by each of the states. This broad-based examination should include:

· ISO-level demand-response programs focused on reliability criteria (including routine ancillary services, emergency balancing resources, and transmission congestion relief programs);

· Market-based, economic demand-side programs, and price responsive load, including demand-side bidding and demand sale-backs in wholesale markets;

· Real-time pricing, advanced metering, and demand responsiveness in retail power markets, and

· Energy efficiency investments, market transformation programs, and codes and standards, including those funded by broad-based systems-benefit and regional reliability charges. 

· Propose the means for coordinating the variety of demand response-related activities taking place in a number of institutional settings, and for eliminating conflicts among different programs and market rules and practices.

· Identify the features of successful demand response markets and policies that can be adapted for use in other regions, particularly New York and PJM, recognizing that there are characteristics of each region and market that are unique and must be taken into account in adopting policies and programs across regions.

II. Principles for Demand-Response Resources

There are a number of cross-cutting general principles that NEDRI believes should inform the design and implementation of a wide range of demand-response programs and resources.

1. Efficiency and productivity:  New England’s electric system is a complex web that includes generation, transmission, and distribution services, together with end-use applications and equipment at customer locations. The overall efficiency of this entire network is a principal focus of public energy policy. The overriding objective of the NEDRI process is to develop energy markets and public policies that will maximize the value of electricity services in the region, while minimizing the total societal cost of electricity production, delivery, and use. It should be the objective of decision-makers to discover and employ the greatest possible fraction of the cost-effective demand-side resources located in this region.   

a. The metrics of an efficient electric system will focus on measures of total cost and productivity, rather than average price or throughput. 

b. While harder to quantify, certain non-monetized performance standards are also important. Chief among these are electric system reliability and security, environmental quality, and long-term price stability.

c. While producers and consumers in a free society may make a wide range of choices, including inefficient production and consumption choices, electricity markets and policies should seek to remove subsidies for inefficient choices and to provide incentives for improved performance that is in the general public interest. 

2. Using market forces: As historic aspects of the vertically-integrated electric system decline, electricity markets in New England have become more competitive. Experience with markets in electricity, as in other formerly monopolistic industries, has been mixed. Nevertheless, there are many instances in which market techniques can provide great value in promoting efficiency, choice, and innovation. Decision-makers in New England should employ market mechanisms to expose the value of demand-side resources and the costs of resource choices, and to increase efficiency in program delivery.

a. The region’s basic markets for electricity, capacity, and ancillary services should be designed so that they are workably competitive, and open to demand-side resources on a level basis with more traditional supply-side resources.

b. Wherever possible, end-use customers should be empowered to deliver distributed resources, including load management and efficiency resources, to regional electricity markets, at prices that reflect the value of those resources to the grid.

c. Decision-makers should design market rules and public policies to support viable business models for energy service businesses, including curtailment service providers and efficiency providers, in local and regional markets.

3. The role of public policy. While the region’s emerging electricity markets hold great promise in certain areas, market outcomes alone are not a substitute for public policy. There is ample evidence that today’s power markets are not fully competitive, that generators and wires companies have substantial market power, and that market barriers still block many cost-effective end-use investments in energy efficiency. Certain socialized costs, including environmental and reliability costs, are outside the reach of today’s market prices. For these reasons, public policy should intervene when market mechanisms alone do not capture the full value of demand-side resources. 

a. Public agencies should routinely assess the gap between demand-side potential and delivery, and create the market reforms, policies, and programs needed to lessen that difference.

b. Public policies should seek to deliver the full range of cost-effective demand-response resources within the region, and not just the “low hanging fruit.”

c. Public agencies should conduct or coordinate regional power system assessments that identify the full range of cost-effective demand resources and the means for obtaining them.

d. As a general matter, public policies should seek to ensure that those imposing costs on the electric grid should pay those costs fully, and those who are providing high value to the grid should be compensated fully for that value. 

e. Equity is also an important public concern. Energy pricing policies and demand-side management programs should be designed so as to spread opportunities and burdens fairly, and to meet the needs of low-income households and minimize unnecessary burdens on them.

4. Comprehensiveness: One critical lesson from the region’s historic experience with utility DSM programs is that multi-faceted DSM programs are needed to tap the efficiency and load-response resources that are embedded in numerous diverse end-use technologies and locations. One critical lesson from the region’s recent experience with regional power markets is that divestiture and default service plans can create new barriers between wholesale costs and the retail prices that customers face. To maximize the value of demand resources within the region, decision-makers must view the electric system comprehensively, and must thoroughly review market rules, tariffs, and policies at both the wholesale and retail levels. 

a. Since electricity markets, prices, transmission facilities, and reliability systems are regional in scope, it is appropriate and in some cases necessary to develop demand-side policies at the regional level, and to recognize the regional value of demand-side resources, including load management and efficiency. Local, state-wide, and regional initiatives are all needed.

b. Connecting costs and values from producers through wires companies and load-serving entities to customers is critical to the efficient delivery of energy services, including demand-side resources. State PUCs, the FERC, and the ISO must all work together to harmonize regional market rules, ISO policies and standards, and retail tariffs in order to reveal the cost of power and the value of demand resources to market participants at all market levels.  

c. Many different tools are needed to capture the value of demand-side resources in today’s electricity markets. Public processes should explore, among other things, codes and standards, tax policies, power market structures and rules, efficiency performance standards, wires company tariffs and incentives, wires charges and system benefit funds, and investment incentives and reliability standards. Decision-makers should implement a broad array of these tools to maximize the value of demand resources, to minimize lost opportunities, and to lower the overall cost of demand management.

5. Environmental Protection.  Beyond its economic and reliability benefits, demand response has the potential to provide long-run environmental benefits through greater investment and innovation in energy efficiency, decreased peak load energy and transmission requirements, and increased use of low or non-polluting small-scale supply resources. 
a. Appropriately structured demand-response options could provide an overall economic and environmental benefit if clean low-cost options such as energy efficiency are treated as a primary mitigation tool. Environmental regulators should support emissions credit and offset policies that promote demand response options.
b. Because load response could increase air emissions associated with the provision of electric services, environmental impacts and policies are of primary concern in shaping load response programs and opportunities. Demand response programs should ensure no net environmental harm.
c. Efforts to foster load response should promote explicitly the symbiosis between economic goals (efficiency, cost-effectiveness) and environmental goals (environmental quality, compliance with public health standards).
6. Administrative Simplicity.  Experience with regulated programs of many kinds, and with market-based demand management options, teaches us that both market and regulatory transaction costs can create barriers to a more efficient power system. An overemphasis on regulatory process, participation preconditions, or on complex market rules may, on the whole, be counter-productive. Demand response market rules and programs should be designed to minimize transaction costs and regulatory requirements, consistent with principles of overall cost-effectiveness, market sensitivity, public accountability, and consumer equity. 

III. Working Group Missions and Assignments 

Working Group (A): Price-Responsive Load: Demand-Side Bidding and Demand Sale-Backs in Response to Price

One of the solutions to the problems facing emerging competitive electricity markets is the development of a robust demand response capability.  The ability of demand to respond to high prices can help to keep high and volatile prices in check.  For instance, a recent EIA study estimates that a 1% demand response could shave 10% off peak prices.  Likewise, the ability of demand to respond in the face of supply constraints can help to alleviate reliability problems.

The New England ISO is working on market rules that could allow demand bidding and demand sale-backs as a way to incorporate needed demand responsiveness to ensure competitive wholesale electricity markets, as well as to enhance reliability.  Demand bidding refers to the requirement for load-serving entities to place price and quantity bids in advance (usually day-ahead) markets.
  Demand sale-backs can occur when load to be served releases all or a portion of its committed power supply to the market, either in response to a short-term market price, or under a pre-existing sale-back contract.
 From a market-wide point of view, such sale-backs perform much like new supply coming on line in response to economic signals, moderating price pressures and improving generation reserve margins. 

Issues, options, potential actions or decisions that NEDRI participants in a Price Responsive Load working group need to consider include:

1. Defining “success” for PRL programs: Metrics, indicators, goals/objectives

2. Role of the ISO and Load-Serving Entities in program design and administration;

3. Will demand bidding (i.e. price-capped load bidding) provide sufficient demand resources or will other types of price-responsive load programs be necessary?

4. Eligible participants: (a) role of third party Curtailment Service Providers in demand saleback programs; (b) should customers be able to bid directly or through aggregators?

5. Eligible resources that can participate in these programs: (a) role of emergency, back-up generation in these programs and their potential environmental impacts;

6. Key program design issues for successful demand saleback (Load Reduction Bidding as Generation) programs: incentive levels, minimum load reductions, performance penalties, customer baseline methods, advance notice, minimum curtailment periods.

7. Strategies/issued involved in obtaining participation from smaller customers in PRL programs.

8. Strategies/options to overcome customer market barriers to PRL programs: (a) criteria for use of public or ratepayer funds to deploy DR enabling technology (b) effective targeting and leveraging of public funds (e.g. what types of activities, initiatives).

9. Issues involved in transition from pilot programs in New England (and New York) to long-term PRL programs.

10. Role of and “business case” for aggregators in providing demand response resources: (a) how attractive a business opportunity, (b) is it viable stand-alone business (c) disincentives that limit interest of potential load aggregators (d) implications for Program Design.

Working Group (B): Retail Rate Design, Real-Time Pricing, and Advanced Metering 

At the retail level in New England, a variety of efforts are under way in the six states to examine the benefits and potential of real time pricing and advanced metering to send more accurate price signals to customers, and to facilitate and encourage cost-effective energy efficiency and price-responsive demand.  Retail rates are still set for most customers on a broadly-averaged basis that does not allow customers to see the real-time costs of their electricity usage.  This is true even in states that are implementing retail competition, since most customers are given standard offer and default service rates with guaranteed rate reductions or pre-defined rate paths.  Customers therefore have no incentive – and, lacking necessary advanced metering, no ability – to time their electricity usage to coincide with lower costs hours.  Customers cannot reasonably respond to price signals they never receive.

Equally significantly, the load-serving entities (LSEs) serving retail customers in New England are often not charged the actual hourly costs of serving their customers’ loads, because the average load profiles used to assign power costs to LSEs do not distinguish among customers according to the actual time periods during which their power was demanded.  This problem arises among default service suppliers in Massachusetts (who are simply awarded a proportional share of the average default load) and for competitive LSEs across the region.  The lack of adequate price signals to either customers or LSEs at the retail level undermines the ability of wholesale markets, service providers, and customers to incorporate the demand response capability necessary to ensure reliability and protect against price spikes. 

It is not necessarily the case that, in the current environment, most customers are likely to prefer, or to immediately benefit from, real-time pricing options.  Consequently, both real-time and alternative pricing mechanisms should be developed and tested for their effectiveness in providing meaningful demand-response.

The work group will perform the following tasks:

1. It will evaluate the relationship between wholesale market prices and tariffs offered by the Provider of Last-Resort or Default Service provider and consider the merits of reforming those tariffs to improve their relationship to costs and to enhance customers’ demand response opportunities;

2. It will evaluate the costs and benefits of providing time-of-use and  real-time pricing for various customer classes. In particular, it will compare real-time vs. simpler rate designs such as peak/off-peak time blocks for residential customers; and the relationship between real-time pricing and demand bidding programs.

3. It will consider the rate designs for distribution service in New England, and the impacts of those rates on both short-term and long-term demand response. 

4. It will gather information on various approaches to advanced metering and will identify those that, given considerations of potential costs and benefits, may be promising candidates for deployment in New England.

5. It will identify the informational and other requirements associated with dynamic pricing programs.

Working Group (C): Energy Efficiency Investments 

Every state in New England currently has some form of broad-based program to support end-use energy efficiency.  Spending for these programs now totals more than $250 million per year, most raised through ratepayer-paid System Benefit Charges.  Some of these programs look like traditional utility energy efficiency programs, while others are focused on market transformation activities.  These programs are already having a decided impact on reducing average consumption, peak consumption, and peak prices for everyone purchasing in the spot power market.  The Massachusetts DOER recently concluded that energy efficiency programs in that state alone reduced peak load by approximately 650 MW or 7% cumulatively through 2000, and the 1999 programs saved customers throughout New England millions of dollars in just a few peak hours in the summer of 1999.

Despite the importance and scale of these programs, the potential synergies between short-term price-responsive load management options, reliability-focused demand response efforts, and longer-term energy efficiency opportunities have barely been explored.  There is little, if any, coordination between the region’s retail demand-side program offerings and efforts at the wholesale level to incorporate a demand response into electricity markets. 

This is an area that the Initiative will need to explore.  Energy efficiency programs can be strategically targeted to loads and locations where they will support the same reliability and market balancing goals as the shorter-term demand response programs addressed in the other Working Groups.   Moreover, it is often important to combine both types of opportunities in working with customers, and it may be appropriate to coordinate or combine funding sources for programs that serve both efficiency and load-response goals.  There may also be low-cost opportunities to enhance traditional  energy efficiency programs to build load-shifting capabilities (e.g., installing smart time chips in Energy Star appliances).  

Options, Issues, and Decisions for the Energy Efficiency Working Group:

The energy efficiency framing paper identified six primary funding, program focus, and coordination options for energy efficiency, in addition to pricing/metering reforms (which will be discussed in the Retail Pricing Working Group) and a longer term forward market for demand-side resources (elements of which will be taken up in this and other Working Groups). The Efficiency Working Group will address the following: :

· State system benefits funds collected through wires charges to support broad-based energy efficiency programs and activities. We will take up recommendations for long-term funding and administration of those funds in New England. The Group will also examine the trade-off between broad-based efficiency and efficiency aimed at peak demand reductions. One potential opportunity for increasing peak demand savings and therefore demand response from current state SBC-funded energy efficiency programs is to consider reorienting the existing broad-based programs, which are focused on multiple objectives, and increase the relative emphasis on achieving peak demand savings. 

· Regional pool benefits programs funded through transmission tariffs or uplift charges, for programs with cost-effective regional reliability or pool benefits.

· Building codes and appliance and equipment standards to reduce inefficient load and to lock in efficiency gains in the marketplace.  For example, regional coordination of appliance and equipment standards could be increased.

· Targeted least-cost distribution investments by distribution companies to defer or reduce future wires investments, or to relieve distribution constraints, financed with utility funds and recovered through future revenues, or recovered through pool reimbursement for load reductions.

· Targeted least-cost transmission investments by transmission companies or the regional pool to defer or reduce future wires investments, or to relieve transmission constrained areas, financed at the transmission level, , or financed through the regional pool, with wires investments subject to bidding and open season mechanisms.

· Enhanced regional coordination to improve the effectiveness and efficiency of energy efficiency efforts in New England, possibly through a regional energy efficiency coordinating council.

When discussing the primary options above, the Energy Efficiency Working Group should consider the following issues:

1. Who should pay for the various public benefits of energy efficiency, considering the primary funding and program focus options above?  How does the region capture and value the multiple, integrated benefits of energy efficiency in a de-integrated market system?

2. How should the system or public funding (from whatever sources), and the programs supported by such funding, be organized, administered, and delivered?

3. How should the energy efficiency programs and efforts be coordinated, across the programs and across the states, and with the price-responsive load and reliability-focused efforts?

Working Group (D) Regional Reliability Resources: Ancillary Services, Emergency Demand Response Programs, and Congestion Relief 

The New England ISO has developed a set of market rules governing the provision of ancillary services (10 minute and 30 minute reserves, and automatic generation control) in the region.  Two issues related to demand responsiveness arise here.  First, rules should be designed to allow demand-side actions and resources as well as supply-side resources to provide ancillary services.  Competition among a wide variety of ancillary service providers will lower costs, increase diversity, and reduce risks.  Second, rules that permit demand-side resources to compete to provide ancillary services must be coordinated with rules governing the use of these resources for other purposes--e.g., traditional utility interruptible load contracts and tariffs, and the ISOs emergency and reliability-focused demand response programs.

In addition, the ISO has developed and has some experience with emergency demand-response programs aimed at short-term reliability crunches.  These emergency programs have focused mainly on maximizing megawatt impacts in the immediate term.  The program design leaves for later resolution issues such as the appropriate means of paying for the programs over the long term and their potential impacts on the environment.  Here too, interactions with distribution-level load-management programs must be considered.

It is also important to consider how demand-side resources can improve reliability by relieving transmission constraints.  Here we will examine the pricing rules and processes that would reveal the cost of transmission congestion to market participants, and the value of congestion relief both to transmission providers and to providers of distributed and demand-side alternatives.  We will consider state and regional policies that would foster cost-effective investments to enhance reliability and relieve transmission congestion.

Finally, the Reliability Working Group will direct attention on demand-response resources to improve reliability that may have particular value in New England because: (a) they have operational characteristics that create high value for reliability purposes (e.g., water pumping loads in many locations; air conditioners and chillers that can be aggregated); (b) they have ownership or management affiliations that make aggregation attractive (e.g., public facilities, large office buildings); or (c) they are located in geographic areas, such as load pockets, where demand-response is especially valuable. 

The Reliability Working Group will address the following questions:

1. How should ancillary service markets be organized on a technology-neutral basis to increase competition in those markets and realize the potential value of demand-response resources ? 

2. Should customers be permitted to contract with the ISO for reliability load response programs (directly or through a Curtailment Service Provider), or must those arrangements be made through LSEs?

3. How can regional DR reliability programs be coordinated with legacy interruptible contracts operated by LSEs to maximize value while eliminating potential double counting?

4. How should demand resources be integrated into “installed capability” or similar markets intended to moderate the boom-bust relationship between load and system reserves? How should locational value be integrated into these markets and system rules?

5. How should reliability-oriented programs be designed to recognize the unique characteristics and needs of loads, just as they do now for generators? 

6. What types of  demand-side resources should be eligible to participate in “emergency” load response programs? (A) What is the role of and/or limits on use of diesel-fired back-up generators? (B) Will ISO rules permit participation and compensation to aggregations of small, widespread load responses resources?

7. What complementary actions should state regulators take to enhance customer participation in reliability-focused DR programs? For example, should state regulators mandate interval meters or real-time prices, at least for larger customers? 

8. Should the ISO and state PUCs support development of Curtailment Service Providers to accelerate and deepen DR for reliability? What registration and performance requirements should be applied to CSPs providing reliability services, and what incentives, if any, should be provided to support their development? 

9. Could demand-response reliability resources in New York be tapped to lessen the cost of providing reliable electric service in New England, along the lines of the existing reserve sharing agreement between the ISOs? What lessons should ISO-NE and Stakeholders in New England take from the experiences of New York and PJM with demand-side response for system reliability?

10. How can demand-response resources be considered in the region’s transmission adequacy and expansion planning processes? Who should be responsible for evaluating the contribution that demand-response and distributed resources could make in reducing congestion and resolving reliability problems? How should that analysis be conducted?

11. Should providers of demand-response resources be given an opportunity to compete for socialized, system funding on an equal basis with transmission upgrades and other proposed reliability-enhancing investments? 

12. How should the costs of transmission upgrades and non-transmission reliability investments be allocated among local, sub-regional, and regional market participants to facilitate efficient investment by reliability managers and market participants?

13. What particular demand categories, ownership classes, and locations should be targeted for concentrated attention in New England, as a means of enhancing reliability and deferring more expensive transmission and supply-side investments? What evaluation process should the ISO and others adopt to identify such high-value demand-response resources? 

� This was characterized as Program Type #1, Day-Ahead Price-Capped Load Bidding in Framing Paper #1.


� This was characterized as Program Type #2, Load Reduction Bidding as Generation, in Framing Paper #1
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