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I. Summary

A number of the recommendations that NEDRI is making in other chapters focus on developing administrative programs to encourage energy efficiency and ISO-based load response and interruptible programs.  By contrast, this chapter focuses on pricing and other policies that affect customer behavior at retail.  Here, the fundamental premise is that there is a significant amount of demand response that time- and location-sensitive retail prices can inspire. Our essential recommendation is that policymakers should evaluate and adopt pricing structures (and their associated metering technologies) and other policies that will most cost-effectively capture that demand response, and do so in ways that are consistent with other stated objectives, such as consumer protection, economic efficiency, equity, and environmental protection.

NEDRI has developed three sets of policy strategies to achieve these ends.  They come at the problem from several directions simultaneously, and in concert.  The first set of strategies calls for changes in default service rate design, which remains effectively a monopoly service for the majority of customers.  These rate proposals are intended to deliver to consumers better signals of the time- and (where appropriate) location-specific costs of electricity production and delivery. The next set of recommendations deals with actions and policies that can enhance the ability of mass-market consumers (i.e., those currently lacking advanced metering capabilities), and of the market generally, to assess and capture the value of their demand responsiveness.  The last two strategies suggest broader policy reforms for both default service and distribution company ratemaking, with the aim of increasing demand response through promotion of competitive markets and the removal of utility disincentives to customer reductions or shifts in usage.

The recommendations represent a consensus of the NEDRI participants, unless otherwise noted in the text.

The following section in this chapter very briefly describes the recommended strategies and the process that led to their adoption.  Section III gives a general background of the current market conditions that the recommendations are intended to address.  Section IV sets out the specific recommendations.  Section V, the Appendix, describes the recommended strategies in detail.

II. Introduction

Experience in New England and across the nation has demonstrated that, to varying degrees, end-users of electricity can and often do modify their consumption in response to price signals.
  The history of the electric industry is, in one measure, the history of experimentation with pricing, particularly so in the past three decades as policymakers and utilities began to confront the challenges of increasing energy costs and declining economies of scale.  More recently, a number of forces, including new generation technology, the greater availability of natural gas, and a political preference for competition have led to the restructuring of wholesale markets, some retail competition, and advances in metering and data collection. This restructuring also has encouraged, to some degree, new ideas for how to use electricity and, perhaps more to the point, how to manage that usage.  There are means available for creating closer linkages between the wholesale and retail markets, to allow end-users in retail markets to respond more quickly and efficiently to price changes in wholesale markets.  These means, which are often complementary, include reviewing and improving upon some of the institutional and regulatory processes by which wholesale prices are passed along to customers and the load-serving entities who serve them, considering broader implementation of more sophisticated metering and communications technology, and using the existing metering technology to send more accurate price signals.

NEDRI recognized that one of the means for effecting closer linkages between the wholesale and retail markets – between supply and demand – is pricing.  In September 2002, NEDRI formed the Pricing, Metering, and Default Service Reform Working Group. Over the course of several months, through correspondence, conference calls, and two meetings, the group presented to NEDRI an integrated package of actions and policies to support demand response among end-users.  Detailed review and revision of the proposed package resulted in the adoption by NEDRI ofa recommendation that state utility commissions consider taking several actions, including: (1) implementing a real-time price component in the generation costs assessed to large-volume default (or standard offer) customers; (2) expanding the deployment of sophisticated metering to default service business customers whose demand is 100 kW or greater; (3) implementing less dynamic, yet time-sensitive pricing structures for medium- and low-volume (i.e., mass market) default service customers; (4) initiating a process to consider more fully the costs and benefits of deploying advanced metering, and of the pricing options such metering will make possible, to mass market customers; and (5) taking related actions to reform default service and load profiling so as to improve both the incentives and means (among customers and suppliers) for acquiring demand response. The following matrices list the strategies and briefly describe their key features:

	Strategy Set One:

Improving Pricing for Retail Customers

 to Allow Price-Induced Demand Response

	
	Program/Policy
	Description

	Strategy 1
	State Commissions consider and determine rate designs that improve price signals for all customers
	PUCs investigate and evaluate alternative time-sensitive rate designs for different customer classes

	Strategy 1A
	Real-time pricing for large-volume default service customers
	PUCs should consider several approaches, based in part on the NiMo and Georgia Power programs

	Strategy 1B
	Critical peak pricing for medium-volume default service customers
	Approaches modeled on the Gulf States Power pilot program

	Strategy 1C
	Inverted block rates for residential and small general service customers
	Increasing tail-block rates to capture usages with a high degree of peak coincidence 


	Strategy Set Two:

Strategies to Support Demand Response in the Mass Market

	
	Program/Policy
	Description

	Strategy 2A
	Protocols to assist PUCs in evaluating mass market rate designs and the deployment of advanced metering (AM)
	Guidelines for investigating whether there are net benefits to AM

	Strategy 2B
	Load-profiling to support mass-market demand response
	To enable aggregation, etc.

	Strategy 2C
	Energy efficiency for low-volume customers
	Targeting efficiency for low elasticity, low-usage consumers


	Strategy Set Three:

Cross-Cutting Efforts

	
	Program/Policy
	Description

	Strategy 3A
	Default service reforms
	Reforms to encourage demand response; methods of allocating customers among default service suppliers; supporting competitive provision of demand response

	Strategy 3B
	Curtailable load programs
	The retail analogue of the ISO PRL programs: how they are delivered

	Strategy 3C
	Improving distribution company  incentives to support demand response programs
	PUC to consider alternative methods of regulating utilities; breaking the link between sales (throughput) and profits


The implementation of these recommendations is within the domain of state policymakers, primarily state public utility commissioners.

III. Background

New England has moved toward creating more a competitive wholesale electricity market.
  Hourly wholesale energy prices are now market-based, determined primarily by the interaction of supply and demand in real-time and not, in the vast majority of circumstances, on those costs of generators that have been deemed acceptable by regulators.  One of the principal consequences of this restructuring has been far greater volatility in hourly energy costs than was experienced under the preceding regulated regime. Insofar as the wholesale market reveals more realistic costs of electricity during critical times, it has been regarded by many as a benefit.  This is because it is believed to promote more economically efficient behavior by allowing customers to decide whether they would prefer to pay the justifiably high costs of on-peak consumption or alternatively to reduce or defer consumption when the value of electricity to the customer is less than the capital and operating costs of additional electricity production.  Retail pricing that better reflects the wholesale market price of power seeks to allow price-induced customer demand response to compete with new and existing generation.

Price-induced demand response can also provide at least some protection against market power abuse.  Competitive day-ahead and real-time electricity markets are characterized by the “last person bidding” phenomenon.  If a generating firm knows that the system requires its generation to maintain reliability, there is no limit, other than embarrassment or price caps, on the price the firm could charge.  There are at least two possible solutions to this problem in the short term.  One is aggressive market monitoring and mitigation.  The other is price-induced demand response where the ability to exert market power is tempered, though not necessarily eliminated, by customers reducing their demand so that the “last person’s” generation is less critical to reliable operation.  These solutions are not mutually exclusive and both are desirable.

The difficulty policymakers and others face, however, is that retail markets, not wholesale markets, determine the price that end-use customers actually pay for a kilowatt-hour of energy consumed at a given time and place.  If retail market prices closely track wholesale prices, then individual customers will see, and presumably have the incentive to respond to, hourly variations in the wholesale market price.  For various reasons, however, few retail customers in New England are exposed to, or given the opportunity to respond to, hourly variations in the wholesale price.

The retail market in New England can be characterized as a mix of regulated, deregulated, and hybrid markets, depending on the specific state and on the size and type of customer under consideration. In those states served by deregulated load-serving entities (LSEs), suppliers compete for customers, and prices are negotiated between suppliers and customers. State public utility commissions (PUCs) have no direct role in how these deregulated prices are set.  In other cases, e.g., Vermont, retail sales of electric generation are still regulated and the Public Service Board sets the electric generation price (bundled with the transmission, distribution, and other components of the electric service).  Finally, there are a wide variety of hybrid cases, under the headings of default and standard offer service, where regulators exercise varying degrees of influence over the retail price of supply.

The details of default and standard offer service vary by state, but, generally speaking, it is the service that provides electric generation to customers who, for whatever reason, have not explicitly chosen a competitive LSE.
  The structure of default service is important for two reasons.  First, in some cases, particularly for residential and smaller non-residential customers, most customers are served under the default service and the specific design of the service will directly affect them.  Second, among those customer classes whose members typically do not take default service, i.e., large-volume users, many LSEs market their product as being similar or identical to the default service but less expensive than it. Thus, default service design can directly affect the offers made by deregulated LSEs to retail customers.

The large customer retail market in Maine presents an interesting illustration of the interaction between the default service and the deregulated retail markets.  The vast majority (80% to 90%) of large customer load
 is served by deregulated LSEs, not under the standard offer.  Many of these customers are sophisticated industrial concerns whose electric purchases are large enough to justify in-house electricity expertise and elaborate monitoring and control systems.  Furthermore, these customers historically have contracted for around 200 MW of interruptible load, which indicates a willingness and ability to manage hourly energy purchases. All of these customers already have sophisticated metering in place that can accommodate real time pricing and hourly load response when it is economic for the customer.  These are the customers who would most likely benefit from real-time load response.  Despite this, however, the major LSEs in Maine report that virtually all of these customers are served under firm price contracts.  To illustrate: if the customer has contracted for summer on peak energy at, say, five cents per kilowatt-hour, and the market price during an hour is, say, 25 cents, any demand reductions that the customers initiates on its own will produce only a five-cent/kWh savings only, not a 25-cent savings.
  Thus, the customer would continue to make marginal purchase decisions based on the five-cent price.

There appear to be two explanations for this.  First, the large customer standard offer contract in Maine contains seasonal and peak/off-peak charges that remain fixed in place for a year.  Apparently, LSEs find it easier to market a similar product distinguished only by lower cost than to market a real-time product that differs substantially from the standard offer alternative.
  Second, the fixed-price standard offer or LSE contract actually provides two different and distinct products: electric generation and a price hedge against possible price changes due to any number of factors, such as fuel cost increases, unusually high load levels, short-term supply outages or other disruptions, and so on.  It is perfectly natural for customers to value such a hedge, and for competitive suppliers to offer a hedge that mimics the one provided in fixed-price standard offer service.  But similar price protection could also be provided in ways that do not entirely mitigate the customer’s incentive or ability to respond to prices.

The challenges in eliciting demand response from large-volume customers have analogues among the medium- and lower-volume customers.  Customers of all sizes and classes are demand responsive, to greater or lesser degrees, but their willingness to adjust their consumption in response to price changes and the amount of consumption that they can shift or forego are critical factors in determining what kinds of rate designs and metering technologies can be cost-effectively employed to deliver the required price signals to them.
  In light of the different usage characteristics of different customer groups, different approaches to eliciting demand response from them must be developed (at least until the costs of technology decrease enough to make such differences unnecessary).  Recognizing this led the NEDRI to develop the multi-track strategies recommended here.  Briefly, several assumptions and hypotheses underlie this proposed approach:

· The cost of advanced metering is now significantly lower than it was in the past, due to technological evolution.

· Advanced metering is certainly cost-effective for the largest customers (over 300 kW demand) and almost certainly cost-effective for medium-sized customers (100 kW to 300 kW demand).

· Determination of the cost-effectiveness of advanced metering will require an investigative process of some kind, particularly in the case of lower-volume customers.  Determining the acceptability to customers of time-based rate designs will also require an investigative process, although it may make sense to combine this effort with the metering investigation.  The public utility state commissions are best suited to these tasks.

· For those customer classes for which the state commissions determine that advanced metering and/or time-based rate designs are not appropriate, sufficient load research needs to be secured in order to support load profiling of different classes and subclasses of customers for both pricing and settlement purposes.  Distribution utilities are best suited to conduct this research – in many cases, already do so – and PUCs will need to address ratemaking treatment of such research costs.
· Assuming that load research supports the hypothesis that smaller residential consumers have less expensive load shapes than larger residential consumers (i.e., air conditioning is a higher-cost end-use) and assuming that advanced metering is not available, an appropriate response may be the implementation of either:
· inverted power supply rates of general applicability to the residential class or

· higher residential power supply rates applicable to larger residential customers.

· There is a constructive tension between time-based rate design (encouraging customers to shift load) and direct load control (offering a discount of some sort for utility control of end-uses).  If the state commissions find that advanced metering is not cost-effective for smaller customers, they should examine direct load control programs as an alternative.  Similarly, if the state commissions find that direct load control programs offer a greater potential demand response benefit than pricing options, appropriate consideration should be given to the certainty provided by direct load control and to the relative customer acceptance of both direct load control and time-based pricing alternatives.

· Some residential consumers may best be able to contribute to peak demand reduction through energy efficiency programs, rather than through pricing or metering incentives.

The following sections of this chapter describe in greater detail the policies and strategies that NEDRI believes regulators, particularly state PUCs, should adopt.  NEDRI fully understands that these recommendations deal with complex multi-dimensional issues and that state regulators need to consider the wide range of impacts, beyond merely the effects on demand response, that their decisions can have.  We also recognize that some of these recommendations embody policies that are under consideration or have already been adopted in one or more of the New England states.  In those cases, the recommendations represent our view of current “best practice.”

IV. Recommendations Summarized

NEDRI recommends that policymakers adopt the following policies or take the following actions to support and promote demand response among retail customers:

Strategy Set One: Improving Pricing for Retail Customers to Allow Price-Induced Demand Response

Recommendation 1: Investigate Time-Sensitive Pricing for Default Service Customers 
State regulatory commissions should initiate dockets to consider and determine whether default service should be provided using more time-sensitive rate designs that encourage greater economic demand response.  Commissions should consider cost-based rate designs with greater time differentiation, greater emphasis on critical peaks, and greater recognition of uses that are highly peak coincident. Specifically, NEDRI recommends that commissions evaluate the applicability of the following more time-sensitive rate design to different customer classes. NEDRI notes that this evaluation must necessarily take into account the availability and cost-effectiveness of advanced metering and other factors.

Recommendation 1A: Real-Time Pricing
PUCs should consider implementing some form of real-time pricing for large customers on default service (e.g., those with demands greater than 200-400 kW).  NEDRI is not recommending any particular real-time pricing design, but instead describes several in this report that the commissions should consider.

Recommendation 1B: Critical Peak Pricing 

PUCs should consider rate designs for medium-size default general service customers (e.g., over 100 kW initially, but less than “large” as described above) that contain a critical-peak pricing element.  Depending on the outcome of the recommended metering study (Strategy 2A), the program could be extended to other customers.

Recommendation 1C: Inverted Block Rates 

PUCs should consider replacing existing flat rates for residential and small general service default service customers with rate structures that would price levels of usage typically reached by customers with peak-coincident end-uses (e.g., air conditioning) at a higher level than that for basic usage. (Examples of such rate structures include inverted-block rates, but could also include time-of-use rates, critical peak pricing, and separation of rate classes.)

Strategy Set Two: Strategies to Support Demand Response in the Mass Market

Recommendation 2A: Protocols to Assist Regulators in Evaluating Mass Market Rate Designs and the Deployment of Advanced Metering

State regulators should conduct an investigation to explore the costs, benefits, and options for providing advanced metering to mass-market customers. Within that proceeding, PUCs should also consider associated rate designs (e.g., time-of-use and critical peak prices as discussed in Strategy 1C), for mass-market customers. It is through individual state examinations that the important issues of cost, technology choice, and benefits can be explored with the appropriate rigor. PUCs should not implement a rate design for low-income customers without considering its potential effects on those customers.

Recommendation 2B:  Load Profiling

The distribution companies should continue to do load research to develop load profiles to support alternative rate design research, settlement, and demand response for mass-market customers.  In addition, research on the load shapes of specific end-uses should be performed, in order to support quantification of the value of curtailable load programs such as interruptible water heating, air conditioning, or swimming pool pumping.  The state PUCs should consider directing their distribution companies to establish and maintain load research programs that are adequate to support these activities.  The group data and evaluation of load research programs should be available to the public.
Recommendation 2C:  Energy Efficiency

For small residential customers, such as those with usage only in the initial block of the advanced rate designs (e.g., inverted rate design) proposed above, an effective demand-response program may be energy efficiency assistance targeted to those end-uses with comparatively high peak coincidence.

Strategy Set Three: Cross-Cutting Efforts

Recommendation 3A:  Default Service Reform

Default service should be priced at a level that recovers all relevant costs.  In addition, default service suppliers have a greater incentive and better means to acquire demand response if they are responsible for serving specific customers rather than merely a share of the default service load at wholesale.

Recommendation 3B: Curtailable Load Programs 

ISO curtailable load programs should be implemented by curtailment service providers.  In the case of regulated CSPs, 70% of the funding provided by the ISO for curtailment should flow to the customer, and 30% should be retained by the CSP to cover its costs of the program.

Recommendation 3C: Improving Distribution Company Incentives to Support Demand Response Programs
Where distribution utilities deliver demand response programs, state public utility commissions should evaluate and consider implementing policies that remove financial disincentives to distribution utility support for those programs.

V. Appendix: Recommendations in Detail

A. Strategy Set One: Improving Pricing for Retail Customers to Allow Price-Induced Demand Response

1. Strategy 1: PUCs Should Consider and Determine Whether to Implement Default Service Rate Designs that Improve Time-Sensitive Price Signals for All Customers

Recommendation:

State regulatory commissions should initiate dockets to consider and determine whether default service should be provided using more time-sensitive rate designs that encourage greater economic demand response.  Commissions should consider cost-based rate designs with greater time differentiation, greater emphasis on critical peaks, and greater recognition of uses that are highly peak coincident. 

Specifically, NEDRI recommends that commissions evaluate the applicability of the following more time-sensitive rate design to different customer classes. NEDRI notes that this evaluation must necessarily take into account the availability and cost-effectiveness of advanced metering and other factors.

Options:

At a minimum, rate designs that encourage demand response should be considered for the following customer groups:

· Large-Volume Customers (above 300 – 400 kW):  Real-time pricing, with or without hedging mechanisms.

· Medium-Volume Customers (100 – 300 kW): Critical Peak Pricing and/or Time-of-Use Pricing.

· Medium-Volume Customers (20 – 100 kW):  Critical Peak Pricing and/or Time-of-Use Pricing, depending on the results of the recommended metering studies and associated decisions on the deployment of advanced meters.

· Residential Customers: Inverted block pricing or separate (higher) rates to customers with central air conditioning.

Discussion:
NEDRI believes that more time-sensitive rate designs would produce a beneficial demand response effect.  There is not, however, a consensus on the “best” rate design for any particular customer class, nor on whether such rate designs are desirable after consideration of customer acceptance, cost-effectiveness, and other criteria that are important to the design of electric rates.  Each of the states has unique characteristics, and each comes to these issues from a slightly different “starting point.”  For this reason, we offer a series of rate design options for large-volume customers, medium-volume general service customers, and residential customers.  It will fall to the state commissions to determine which, if any, of these approaches should be implemented locally.

Many of the proposed improvements in rate design can be implemented very quickly.  Others will require the use of advanced metering for consumers not currently fitted with such metering, and therefore will likely await the results of the metering studies that we separately recommend in Strategy Set Two.

a) Strategy 1A: For the Largest-Volume Customers, PUCs Should Consider Rate Designs that Provide Hourly Price Indicators to Customers

Recommendation:

PUCs should consider implementing some form of real-time pricing for large customers on default service (e.g., those with demands greater than 200-400 kW).  NEDRI is not recommending any particular real-time pricing design, but instead describes several in this report that the commissions should consider.

Options:

NEDRI has considered three options with respect to large customer rate design.  Others may be presented as the commissions conduct their investigations.

· Real time pricing for electricity commodity costs based on day-ahead market prices, and recovery of transmission and distribution charges through alternative rate design. A program offered by Niagara Mohawk has served as a model.

· Real time pricing for bundled electricity service with a customer-specific baseline, subscription quantity, or partial hedge. A program offered by Georgia Power has served as a model.

· Monthly time-of-use prices for default and/or standard service.

Discussion:

The simplest approach to encourage real-time pricing for default service customers would simply be to use hourly market prices plus or minus an adder for administering the service.  Delivery costs would be recovered separately.  This tariff structure is similar to the method used by Niagara Mohawk in New York.

This approach suffers from a problem that could make it unacceptable to regulators and the public at large.  Customers whose purchases are all at hourly prices are exposed to substantial risks of price swings.  For example, if the market generally trades at $0.05/kWh but there is a chance that it could spike to $0.50/kWh for twenty hours in a given month, then the spike could increase customers’ monthly bills by as much as 25%.  Many, probably most, customers would find such exposure unacceptable.  Thus, Niagara Mohawk offered large customers the option of specifying and purchasing some or all of their electricity at a fixed price (which included the estimated “risk premium”) during a five-year transition period.

Another approach, loosely modeled on a plan used in Georgia, would be to allow customers to lock in a fixed price for a defined quantity of electricity.
  For example, at the beginning of each month, a customer could choose to purchase a fixed amount of energy for the upcoming month, for example 1,000 kilowatt-hours per hour, at a price tied to the market price for futures contracts for that month.
  (Conceptually, this is very similar to a heating oil dealer allowing a customer to commit in August to purchase, say, 1,000 gallons of oil for use in the following winter.)  Any deviations from the preset amount would be charged or credited to customers at the hourly energy price.  The overall effect would be to allow the customer to substantially fix her monthly energy bill while still being exposed to the hourly market for all changes in consumption.

The following table gives illustrative examples of these real-time pricing programs:

	Rate Element
	Traditional Rate

(for comparison)
	Market RTP Rate
	Baseline-Referenced or Subscription-based

RTP Rate 

	Customer Charge
	$500.00
	$500.00 (not affected)
	$500.00 (not affected)

	Delivery Service Charge(s)
	$/kVa  and / or 

$/kWh
	$/kVa  and / or 

$/kWh (not affected)
	$/kVa  and / or 

$/kWh (not affected)

	Energy Charge for Power 

Supply (Competitive Service Is Alternative)
	$.05/kWh
	Market Price + margin 
	$.05/kWh  * CBL or subscription amount

	Usage In Excess of CBL or subscription amount
	$.05/kWh
	N/A
	Market Price + margin 

	Savings Below CBL or subscription amount
	$.05/kWh
	N/A
	Market Price + margin

	Customer demand < Threshold (300 – 1000 kVa, determined by state commissions)
	
	Not eligible; see TOU / Critical Peak Pricing
	Not eligible see TOU / Critical Peak Pricing


Some might argue that there is no need to include such a hedging mechanism in a standard offer product.  Instead, they expect that competitive firms could step in to offer the same hedge outside the default service framework.  While such arguments may ultimately prove correct, NEDRI recommends that PUCs carefully consider including a hedge in the default RTP product.  First, it is not certain that such retail hedging products will, in fact, be available.  (Currently, many of the traders who would be an integral part of such a hedging market may not be in a financial position to significantly expand their operations in the near term.)  It would be risky for regulators to require real-time pricing for all purchases without a functional hedging market.  Second, even if the hedging market flourishes, there may be some large customers (and large employers) who lack the creditworthiness or financial resources that would allow them to purchase hedges in the competitive market.

Indeed, there is a plausible argument that over time, a disproportionate number of the business customers on default or standard offer service may be there because of their own credit problems. Customers with strong credit could migrate to LSEs, but the financially weaker customers might not be able to find suppliers.  It may not be good policy to have large credit impaired customers taking service under real-time rates without the ability to protect themselves against fluctuations in the hourly market.  Without a viable hedging mechanism, there would be a significant risk of exacerbating the financial difficulties of weaker firms unnecessarily.

Another approach would be to have the market prices for standard offer or default service set more frequently – monthly instead of on a multi-month basis, and to have a time-of-use component to it.  The incentives for hourly demand response would be lost, but the incentive for diurnal and seasonal demand response would remain.

The amount of demand response that a PUC can expect from a particular rate design will be a function of the degree of the time-sensitivity of the prices (i.e., how dynamic or  “real” they are) and of the extent to which customers can hedge that risk. These same questions, however, affect the degree to which such rate designs will be acceptable to consumers. Greater demand response will be elicited if the rate design is mandatory for all and lacking in hedging mechanisms, but other potential difficulties – customer acceptability and degree of exposure to price and financial risks, as described above – arise.  PUCs will need to design a real-time rate program that, in their view, strikes the appropriate balance among these competing concerns and objectives.

b) Strategy 1B: PUCs Should Consider Critical Peak Pricing and/or Time-of-Use Pricing for Medium General Service Customers

Recommendation:

PUCs should consider rate designs for medium-size default general service customers (e.g., over 100 kW initially, but less than “large” as described above) that contain a critical-peak pricing element.  Depending on the outcome of the recommended metering study (Strategy 2A), the program could be extended to other customers.

Options:

Among the spectrum of options NEDRI recommends be considered are the following:

· Time-of-use pricing with a real-time critical peak price

· Time-of-use pricing with a fixed critical peak price

· Time-of-use pricing without a critical peak price

· Non-TOU pricing with a fixed critical peak price

The first option, TOU pricing with a real-time critical peak price, would provide customers with a TOU rate (two- or three-period) that would be fixed except during critical peak periods. The benefit of this is that it provides the greatest certainty of cost recovery during the critical peak hours for the power supplier, leading to expected lower bid prices for all other hours.  The disadvantage is that customers have more difficulty planning their responses in advance, insofar as they do not know what the critical peak price will be.
  This option requires advanced metering, and should be initially implemented only for the larger customers in this category, pending the outcome of the metering studies called for in Strategy Set Two.

The second option, TOU pricing with fixed critical peak price, would provide customers with a fixed TOU rate (two or three period), and a fixed critical peak period price, set at a level that is three to five times the “normal” on-peak price.  The advantage of this is that customers know what the price of electricity will be well in advance and can plan a response so that when a critical peak is called, they can implement a planned response. The disadvantage is that the fixed price may be above or below the market price at the time it is invoked. This option requires advanced metering, and should be initially implemented only for the larger customers in this category, pending the outcome of the metering studies called for in Strategy Set Two.

The third option, TOU pricing without a critical peak price, would simply give customers a two- or three-period TOU price. This would be a simple, but improved (insofar as it increases demand response) rate form for these customers.  It would give the customers substantial predictability in energy costs, but would be expected to produce a much more modest demand-response than a rate structure with a critical peak feature.

The fourth option, non-TOU pricing with a fixed critical peak price, would give customers a flat rate during all hours, except for the critical peak period, and a fixed rate during the Critical Peak hours that is three to five times higher than the “normal” rate.  The advantage of this is that it allows customers to focus their efforts exclusively on the critical peak periods, when demand-response is most valuable.  The disadvantage is that it “loses” some of the off-peak load-shifting incentive that TOU rates create.

Discussion:

Critical peak pricing (CPP) is a real-time rate that is effective during periods of significant system stress, when short-run market prices significantly exceed average retail rates.
  Such a rate would give customers a predictable price (flat or TOU) during all but a limited number of hours per year, when (much higher) rates would be charged.  These rates could be set in advance or be based on short-run market conditions.  Customers would receive notice of higher prices by e-mail or direct notification.  

The real-time pricing proposal, above, can only be implemented for customers who have meters
 capable of recording hourly use during each hour in the billing period.  Some customers may use too little electricity to justify such meters.  NEDRI recommends that PUCs consider installing interval meters for customers with peak usage of 100 kilowatts or more.  For customers with peak usage less than that, NEDRI recommends that PUCs consider a critical peak pricing program in conjunction with the metering studies called for in Strategy Set Two.  

All but the TOU-only option require both interval metering and some mechanism to signal the meter when a critical period begins and ends.  This proposal is limited to customers with a minimum demand of 100 kilowatts (initially), as advanced metering for this subgroup we believe is not problematic.  The critical peak period should be determined on the basis of day-ahead prices, allowing notification to customers by email, media, and/or on-premises indicators.
 
NEDRI believes that critical peak pricing should apply only during the summer months, should only take effect when the ISO declares an event that calls for demand-response, and should be limited to a maximum of a few hours per day and a few days per month.
  The declaration should be based on day-ahead market expectations, since most customers require advance notification in order to allow them to adjust consumption levels.  The idea is to have a sharply higher price for a few hours, hopefully achieving a high level of demand-response during those hours.  The Critical Peak prices would be invoked only at these times, and the declaration of events leading to these prices being invoked would not be under the control of the default service power supplier.

The table below gives illustrative examples of several critical peak pricing alternatives.   State commissions should consider these and other options.

	Element
	Example 1:  Flat Rate

With Defined CPP
	Example 2:  TOU Critical Peak Rate with Defined CPP (preferred)
	Example 3:  TOU Critical Peak Rate

With Market CPP

	Sum of Delivery and Power Supply Rate

Design Elements
	All kWh @ $.09 except 

Critical Peak kWh @ $.60/kWh
	7 A.M. to 7 P.M. @ $.117

7 P.M. to 7 A.M. @ $.05

except

Critical Peak kWh @ $.60/kWh
	7 A.M. to 7 P.M. @ $.117

7 P.M. to 7 A.M. @ $.05

except

Critical Peak kWh @ Market + margin (~2 mills/kWh)

	Maximum Number of Critical Peak Hours
	40 - 100 per year

10 – 25 per month

June – Sept. Only
	40 – 100 per year

10 – 25 per month

June – Sept. Only 
	40 - 100 per year

10 – 25 per month

June – Sept. Only

	Trigger Event for Critical Peak Price
	ISO Calls on Day-Ahead Demand Response Resources
	ISO Calls on Day-Ahead Demand Response Resources
	ISO Calls on Day-Ahead Demand Response Resources

	Advance Notice of Critical Peak Hours
	Day Ahead (24 hours)
	Day Ahead (24 hours)
	Day Ahead (24 hours)


Like the real-time program, the critical peak rate program would constitute the basic service provided by the default supplier.  The PUC would design a specific product type, specifying items such as:

· The maximum number and length of critical peak pricing events;

· The mechanism for determining the critical peak charge (e.g., the hourly market price or a preset prices such as $0.25/kWh);

· The circumstances under which the a critical period would be invoked, e.g., only when the day-ahead price exceeded some a specified level or when the ISO anticipated it would need to invoke specific emergency actions;
 

· The structure of prices during non-critical periods, e.g., seasonal and/or time-of-use variations; and

· Any additional hedging mechanisms that might enable customers to better manage their electricity demand and costs.

Given these specifications, an RFP would seek firms willing to provide the services.  Like the real-time program above, the prices to default customers would be the market prices bid in by the successful bidder.

c) Strategy 1C: Residential Inverted Block Rates

Recommendation:

PUCs should consider replacing existing flat rates for residential default service customers with rate structures that would price levels of usage typically reached by customers with peak-coincident end-uses (e.g., air conditioning) at a higher level than that for basic residential usage. [Examples of such rate structures include inverted-block rates, but could also include time-of-use rates, critical peak pricing, and separation of rate classes.]

Options:

NEDRI has considered the following options for residential rate design:

· Flat rates (typical currently)

· Multiple flat-rate scheduled, based on end-uses present

· Inverted block rates, with an initial block based on non-air-conditioning usage

Of these options, it appears that inverted block rates are most consistent with cost-causation principles, by pricing the level of usage most likely to be concentrated during the system peak demand period at a rate that reflects on-peak costs.

Discussion:

Low-usage residential customers are the group for whom sophisticated metering appears least likely to be cost-effective.  As discussed section VI.A below, NEDRI recommends that state regulators conduct an investigation to explore various options for providing advanced metering to mass-market customers, and the costs and benefits of those options.  For the interim, NEDRI recommends that PUCs consider an inverted block rate structure or, equivalently, separate determination of load profiles, and thus of rates, for low-use customers.  Depending on the outcome of the investigation, this could be supplanted with a different rate design in the future.

Generally speaking, the highest cost times for a summer peaking system, such as New England and most other areas of the United States, occur during periods of extremely hot (and often humid) weather when air conditioning demands are highest.  There is a strong correlation between a customer’s usage level and the specific electric end-uses that the customer employs.  The lower-usage customers typically use electricity for lighting, refrigeration, and miscellaneous appliances. There is empirical evidence that customers who use less than 300-400 kWh per month in the summer typically have little or no air conditioning use and tend to have their usage more concentrated in the lower cost hours of summer.  Higher-volume users, on the other hand, are more likely to use a significant amount of electricity for air conditioning during the highest-cost on-peak hours.  (Just where the break between the initial and tail blocks should be set is a matter for policymakers to decide; other considerations, such as equity and revenue stability, will be factors in these decisions.)

Thus an inverted rate design is time-sensitive in a fairly crude manner.  A larger proportion of the tail-block usage occurs during the peak period than is the case for initial block usage, simply because of the expected higher peak-coincidence of the end-uses characteristic of large residential usage.  This will definitely not be the case for every consumer, but is a generally predictable pattern.

The intent of this recommendation is not to arbitrarily label low-use residential customers as “good” or to penalize air conditioning use as “bad.”  Rather the object is to align customers’ electricity bills with the costs they impose on the system and, perhaps more importantly, to send price signals that will encourage economic decision-making.  For example, if we under-price electricity at times of summer peaks, we are, by definition, encouraging rational consumers to over-consume.  This mis-pricing of the electricity might lead a consumer to purchase a lower initial-cost, lower-efficiency air conditioner even though a higher-efficiency unit would produce the same level of comfort at a lower overall cost.  

Of course, inverted block and time-of-use rates are, at best, blunt instruments, when compared with real-time pricing.  They send price signals that encourage customers to use less electricity either above a given usage level or during broadly defined time periods; but they do not focus on the limited number of hours when demand response is particularly important.  In this regard, inverted block rates and time-of-use prices are less effective at encouraging demand response than other rate structures, such as real-time and critical peak pricing.  Inverted-block rates have the advantage, however, of being compatible with the existing metering and billing infrastructure.

Whether low-use customers do, in fact, consume primarily during low-cost times is an empirical question.  In a number of western states – Arizona, California, Idaho, and Washington – statistically valid load research has confirmed that there is a clear correlation between high usage levels and consumption during peak periods.  As a result, these states use inverted block rates extensively.  Vermont has also used an inverted block rate approach based on a similar analysis of usage during high- and low-cost periods.  NEDRI recommends that PUCs direct utilities under their jurisdiction to perform, or have performed on their behalf, similar studies into the relationship between overall monthly usage and usage at peak (high cost) times.

Perhaps the simplest way to implement an inverted block structure would be to disaggregate the load profiles assigned to residential customers.  Load profiles are currently used to determine the hourly loads of LSEs when they serve customers who do not have hourly meters.  Conceptually, they operate by taking the monthly metered monthly load of each customer and allocating it to each hour in the month according to the statistically derived load patterns.  For example, one would use a statistical sample of all residential customers to determine an average load shape and then use this average load shape to assign hourly loads, and costs, to customers.
  

What we are suggesting is that PUCs should review, or have utilities review, whether there are significant differences in the load shapes of low- and high-use customers.  If, as we believe, there are differences, then each group should be assigned its own load profile and billed accordingly.  If this is done, the market would presumably recognize it and begin to differentiate between the prices charged to low- and high-use residential customers.  If the market were set up so that the initial usage level of all customers were based on one load profile, and the incremental usage beyond that threshold were based on a second load profile, and the expected relationship prevails, the result would be an inverted block power supply rate.

A separate issue is whether an inverted block delivery rate is appropriate.  To the extent that the load factor of upper block usage is lower than that of lower block usage, a justification exists for inverted block delivery charges.   If these were implemented, however, some means to address the increased revenue volatility of the distribution company for distribution service may need to be addressed.

B. Strategy Set Two: Strategies to Support Demand Response in the Mass Market

1. Strategy 2A: Protocols to Assist Regulators in Evaluating Mass Market Rate Designs and the Deployment of Advanced Metering

Recommendation:
State regulators should conduct an investigation to explore the costs, benefits, and options for providing advanced metering to mass-market customers. Within that proceeding, PUCs should also consider associated rate designs (e.g., time-of-use and critical peak prices as discussed in Strategy 1C), for mass-market customers. It is through individual state examinations that the important issues of cost, technology choice, and benefits can be explored with the appropriate rigor. PUCs should not implement a rate design for low-income customers without considering its potential effects on those customers. 

Discussion:
Advanced metering has the potential to create many opportunities for demand response by customers, large and small.  The information provided through advanced meters may also create opportunities for more efficient operation of the electric system from generators to customer transformers.  NEDRI recommends that every customer should have advanced metering capabilities when it is shown to be cost-effective.

Advanced metering can generally be defined as a package of metering and communications equipment that is, at a minimum, capable of (1) recording data hourly; (2) communicating data to the utility daily; and (3) providing customer access to the data daily.
  There are many different types of metering and communication systems that provide this level of functionality.
  In practice, the appropriate level of functionality will likely vary by customer class.  For example, some of the largest customers may require 15-minute data, rather than hourly data.  Small customers may only require time-of-use data (e.g., 3 reads per day), rather than hourly data (24 reads per day).  There are, of course, cost implications associated with going to higher or lower levels of functionality.

NEDRI recommends that each state conduct an investigation to explore the costs, benefits, and options for providing advanced metering to small customers.
  It is through individual state examinations that the important issues of cost, technology choice, and benefits can be explored with the appropriate rigor.  At the same time, NEDRI recognizes that many of the benefits and costs of advanced metering go beyond the scope of demand response and NEDRI urges that any state action view metering as a cross-cutting technology, such that the total benefits are compared to total costs.

State proceedings regarding advanced metering should examine issues including the following.

Technology

Commissions should not attempt to pick a particular technology, but instead should determine the level of functionality – of performance – that is required.  Key issues include:

· Communications – one-way or two-way

· Frequency of recording, e.g., at least hourly

· Frequency of data retrieval, e.g., at least daily

· Type of information to be recorded

· Frequency and method of customer access to usage data, e.g., at least a daily via a website.

· “Upgradability” to provide enhanced functionality or to take advantage of technological improvements, e.g., the potential use of “smart” technology – technology that could automatically adjust customer energy usage.

· Different levels of functionality for different customer classes

Deployment Options

Deployment choices are a key factor in both the cost and benefits of advanced metering.  The key choice is between a “saturation” deployment, which covers most or all customers in a territory, and a scattered deployment.  On a per meter basis, the cost of a saturation deployment is substantially less than the cost of a scattered deployment.
  Saturation deployments also create greater benefits because they reduce utility costs such as meter reading.  However, since many more meters are typically installed in a saturation deployment than a scattered deployment, the total cost (including potential participant costs) is higher. The deployment options to consider include:

· coordinated, wide-scale saturation deployment

· location-specific mass deployment (e.g. city-wide, district wide)

· gradual introduction via new construction, meter replacement, etc.

· by customer characteristics, e.g., size or end uses

· upon customer request

· exemption of certain customer categories

Costs

The core cost categories to identify and examine are:

Potential System Costs

The costs of installing and operating the meters, including:

· New or replacement meter capable of communications, or

· Communications module for retrofit of existing meter, and

· Cost of fixed communications network, total and also on a per meter basis

· Installation Costs

· Operation and maintenance (as compared to the equivalent costs for the existing meters)
· Integration with utility back office systems

· Software

· Programming

· Data retrieval and management

· Risk of stranded costs

Potential Participant Costs

Direct and indirect costs including:

· Health costs, e.g., if as a result of metering enabled dynamic pricing customers choose to use less electricity on peak.

· Loss of comfort 

· Loss of convenience

· Customer costs of demand response related hardware and software

· Foregone safety inspections by meter readers

· Potential loss of control over private customer information

· Loss of productivity, including such losses due to impaired health

· Loss of education

· Lost jobs

Benefits

The areas that a Commission should explore include:

Potential Individual Customer Benefits

· New information about electricity usage

· Additional rate opportunities

· Enhanced ability to manage and control electricity costs

· Potential for participants to lower bills through direct savings at retail

· Potential for non-participants and participants to lower bills through indirect savings due to lower system wholesale costs.

· Improved customer service

· Allows participation in ISO demand response programs

Potential System Benefits

· Lower wholesale electric prices

· Improved reliability

· Reduced generator market power
 

· Insurance benefits

· Reduced lag time between trading date and wholesale settlements, reducing working capital requirements, financial risks, and bonding requirements for wholesale market participants

· Improved data

· Improved forecasting

· System operations optimization

· Optimize system planning and expansion

Potential Distribution Company Benefits

· Outage Management/Response

· Trip avoidance

· Crew Optimization

· Customer Care

· More efficient customer response

· New Customer Choices

· Customers can be presented with new service and rate options.

· Reduced Meter Reading Costs

· Reduced labor costs

· Avoided vehicle and equipment costs

· Improved Meter Reading Accuracy and Efficiency

· Reduction in estimated bills

· Two-way communications ability and interactive messaging ability

· Load control and management

· Improved data

· Improved forecasting

· Substation monitoring and management

· Distribution system optimization

· Distribution system planning and expansion

Other issues

Other questions that the Commission should consider include the following:

· Who should pay for the metering technology?

· Participants

· All Customers

· Utility

· State

· Regional 

· System benefits funding

· Combination of above

· Should customers have options regarding levels of service and costs?  For example, should the costs of the basic technology be recovered from all customers through distribution rates (as is traditionally the case with metering costs)?  Should all of the costs, or only the incremental costs associated with an advanced service (e.g., TOU or hourly meter reads) be borne only by customers choosing such service as an option?

· Are rate caps/freezes and stranded investment concerns acting as a barrier to utility deployment of advanced metering?

· Should utilities have PBR rate incentives for deployment of advanced metering?

· What rate options are appropriate to be put in place so as to capture the value of the advanced metering?

· How can advanced metering affect or support net metering programs for on-site generation?

· What other technology options are complementary for demand response and should also be considered for deployment?

· Risks of technological obsolescence vs. opportunity costs of waiting.

· Who should deploy the metering technology?  Utilities?  Competitive firms?

· Who owns the information?  Customer specific information?  Aggregated information?

2. Strategy 2B: Load Profiling to Support Mass Market Demand Response

Recommendation:
The distribution companies should continue to do load research to develop load profiles to support alternative rate design research, settlement, and demand response for mass-market customers.  In addition, research on the load shapes of specific end-uses should be performed, in order to support quantification of the value of curtailable load programs such as interruptible water heating, air conditioning, or swimming pool pumping.  The state PUCs should consider directing their distribution companies to establish and maintain load research programs that are adequate to support these activities.  The group data and evaluation of load research programs should be available to the public.
Discussion:
 SEQ CHAPTER \h \r 1In states where the electric industry has been restructured to allow for a competitive generation market, it is important to establish “special” load profiles for non-interval metered customers that want to participate in one of the ISO’s load response program.
  Without special load profiles, non-interval metered customers will not receive the full financial benefits available through the load response programs.

The need for load profiling is a consequence of the manner in which the ISO financial settlements work, for both the load response programs and the energy spot market.  A customer that participates in a demand response program should see two streams of benefits.  First, the customer receives a direct payment from the load response program for reducing its load,
 based on information provided by the customer’s curtailment service provider (“CSP”) that verifies that the customer reduced its consumption, during the applicable time period, below its baseline consumption.
  We assume that special rules will be developed regarding verification of customer load reduction to allow non-interval metered customers to participate in the load response program.

The second stream of benefits results from the customer’s load reduction being taken into account in the ISO’s spot market settlement system.  The market settlement system establishes the load obligation for each load serving entity (“LSE”)
 based on hourly consumption information for the LSE’s retail customers.  This information is provided by each distribution company (“disco”).  For example, if an LSE is serving a customer in a disco’s service territory, the disco will determine the hourly consumption for the customer, and report the hourly consumption to the ISO for use in the LSE’s market settlement account.  If the customer has an interval meter with telecommunications capability, its hourly consumption, as reported by the disco, would be based on actual metered data.  Thus, any reductions in the customer’s consumption would be taken into account in the hourly consumption reported by the disco for the customer’s LSE.  Therefore, the load obligation of the LSE would be lower, and the LSE would benefit from having a lower load obligation during hours when spot market prices would be high.

However, if the customer does not have an interval meter, its hourly consumption is based on load profiles that break out the customer’s monthly metered consumption into hourly components.  Load profiles are not able to assign load reductions achieved by individual customers to the particular hour(s) in which they occur. Thus, if the customer were to reduce its consumption in a particular hour, the decrease in its monthly metered consumption would be spread evenly over all hours of the month – i.e., the load reduction would not be credited to the appropriate hour (in which, as stated above, spot market prices would be expected to be high).  Thus, the load obligation of the customer’s LSE would not decrease during the high-price hour, depriving the customer and the LSE of reaping the full financial benefit from the load reduction.

The problem goes beyond merely the question of settling loads for the purposes of the ISO’s load response programs.  Since savings cannot be properly attributed to an LSE or its customers at the times when they occur, the LSE has little incentive to acquire demand response savings from its customers for the purposes of reselling the saved energy back into the market, in an effort to make a profit through arbitrage.

There are a couple of ways in which this dilemma could be resolved. First, load response customers could purchase interval meters,
 which would obviate the need to use a load profile to determine the customers’ hourly consumption.  The problem with this solution is that, for small customers, the cost of having an interval meter installed is large in comparison to these customers’ monthly electric bills (this is particularly true for residential customers).  A requirement that small customers have interval meters installed could present a significant barrier to participation by these customers in the ISO load response programs (this question would be addressed in the recommended PUC investigation into advanced metering).  As discussed section VI.A above, NEDRI recommends that state regulators conduct an investigation to explore a range of other options, and the associated costs and benefits, for providing advanced metering to mass-market customers.  

For the interim, separate load profiles could be created for small customer participants in load response programs. State regulators could direct discos to continue to conduct load research on their customers, determine load profiles, and to make that information available to LSEs and other demand response providers.  Additional load profiles, describing different usages, may need to be created, but the expertise for doing so already resides, for the most part, in the distribution companies. Implementation details may need to be worked out. Insofar as additional analytical efforts might be required, state commissions may want to consider their potential costs and benefits (i.e., do smaller customers have the potential to reduce their load to a degree great enough to warrant the effort that would be required to establish the new load profiles) before going down this road.  This question could be taken up as part of the investigation into advanced metering.

NEDRI recommends that the state PUCs direct the distribution companies to establish and maintain load research programs that are adequate to support rate design, class and subclass settlement, and other purposes (such as interruptible programs).  The group data and evaluation of load research programs should be available to the public.

3. Strategy 2C: Energy Efficiency Programs for Low-Volume Customers

Recommendation:
For small residential customers, those with usage only in the initial block of the advanced rate designs (e.g., inverted rate design) proposed above, an effective demand-response program may be energy efficiency assistance targeted to those end-uses with comparatively high peak coincidence.

Discussion:
For some small residential customers, the only cost-effective demand response program may be energy efficiency.  Many small customers, by virtue of their small bills, cannot cost-justify an investment required for demand response; indeed, almost by definition they lack the type of usage (such as central air conditioning) on which direct load control or price-driven demand response programs are based.  A large fraction of small residential consumers are low-income households, who are not able to make a demand response investment even if it were cost-effective.

Almost any reduction in demand includes a reduction in peak demand; thus efficiency programs are, in effect, also demand response programs, reducing peak and energy usage in addition to all their other benefits.   Efficiency programs are generally long-term investments, which thus produce long-lasting responses on which generation planning can be based.  By focusing some energy efficiency program funding on measures with relatively high peak coincidence factors, it may be possible to elicit peak load reductions from small residential consumers that could not be achieved through other forms of demand response programs.

The principal end-uses of this group of customers is lighting, refrigeration, cooking, and television.  Of these, lighting and refrigeration are promising avenues for efficiency investments and incentive programs.

C. Strategy Set Three: Cross-Cutting Efforts

1. Strategy 3A: Default Service Reform

Recommendation:
Default service should be priced at a level that recovers all relevant costs.  In addition, default service suppliers have a greater incentive and better means to acquire demand response if they are responsible for serving specific customers rather than merely a share of the default service load at wholesale.

Discussion:
For large customers, demand response would be fostered by reforming default service
 to facilitate customer migration to the competitive market.  This is because competitive retail suppliers are better suited to promoting demand response than are default service suppliers, for several reasons:

· Competitive suppliers are able to design price and service offerings to meet the needs of, and promote demand response by, individual customers.  Indeed, they have the incentive to do so in order to attract and retain customers.  By contrast, default service prices are set by regulators, and are set on a class-wide basis, not an individual customer basis.  

· Competitive suppliers have retail relationships with individual customers, and so are in a position to provide services.  By contrast, default services suppliers typically do not have a retail relationship with customers.  Instead, default service is typically provided on a wholesale basis to the utility.  

· Competitive suppliers typically serve customers under contracts for terms of years, and so have the opportunity to recoup the cost of marketing and providing demand response services.  By contrast, default service customers are not bound by a contract; they are free to leave whenever they wish.  As a result, default service providers cannot count on being able to recoup any costs associated with marketing and providing services.

For small customers, there are different views among NEDRI members regarding whether the competitive market will promote demand response.  Some believe that it will, for the reasons articulated above.  Others point out that a competitive retail market for residential customer has not yet developed in any New England state.  Thus, there is no evidence that competition will in fact foster demand response for these customers.  

Accordingly, NEDRI recommends the following reforms to default service:

All Customers

· Default service supply should be procured using a competitive procurement process, in which competitive suppliers submit bids to provide the service.  The service should be re-bid periodically and the price re-set no less frequently than once per year.

· The default service price to customers should reflect all of the costs of providing the service.  The price should include the wholesale supplier’s bid price. Wholesale suppliers should be responsible for energy, ancillary services, load shaping, losses, price and volume risk, and other supply-related costs, and presumably will include those costs in their bid prices.  The default service price to customers should also include certain costs incurred by the utility, including: (i) the administrative costs incurred by the utility in procuring and managing default service supply; and (ii) the credit, collections, and bad debt costs associated with generation charges to default service customers.
  

· For large customers, where more than one wholesale default service supplier is selected to serve a customer class, the suppliers should be responsible for serving the loads of specific customers, as opposed to a percentage of the class’s overall default service load.

Large Customers

· For large customers, the default service should be priced in relation to the local hourly market price This pricing structure would place the full risk for daily and long term price fluctuations on the customer.  Default service pricing for large customers is discussed in greater detail in Section V, above.

Small Customers

· For small customers, default service resources should be obtained and prices should be fixed in ways that achieve the goal of price stability, with provision for time-sensitive pricing and critical peak pricing elements.  

· Some NEDRI members recommend that consideration should be given to including demand response measures in the bidding process by which default service supplies are obtained.  Others recommend that default service be reformed to enable competitive suppliers to acquire large numbers of small customers at once, and thus foster the development of the competitive market for those customers.

Default service should be provided at rates that reflect the overall cost of power in the market over time.  The best way to do this appears to be to periodically issue an RFP for default providers specifying the precise product being sought.  The bid prices to provide those services then represent the market’s assessment of the market price for those services.  For example, if an RFP requests full requirements service with two price options, one to provide service at the hourly energy cost plus an adder and the second for a one year fixed price contract, then one can conclude that the price difference between the two alternatives is a fair representation of the true cost of hedging the product and accepting any attendant risks.

The reason to prefer market-based approaches here is simple.  In the end, LSEs, not default providers are more likely to have a relationship to the customer and the ability to tailor products, such as taking advantage of hourly market swings, to customers needs.  Setting market-based default rates allows LSEs to fairly compete, which is a necessary step toward achieving price-based load response.  

In those states where the T&D utility is responsible to provide default service, the utility could follow a similar approach, issuing an RFP with PUC guidance and then setting the rates charged to customers at the amounts bid by the provider(s).

State PUCs should determine the desirable price structure for default service and then design the RFP seek bids to supply according to that structure.  Moreover, for large customers where real-time metering capability is in place, this price structure set the prices for marginal electricity purchases based on the real time market costs of electric generation.  Such a structure would mean that all default customers would see proper price signals when they make purchase decisions and would also encourage LSEs to develop similar product offerings.

2. Strategy 3B: Curtailable Load Programs

Recommendation:
ISO curtailable load programs should be implemented by curtailment service providers.  In the case of regulated CSPs, 70% of the funding provided by the ISO for curtailment should flow to the customer, and 30% should be retained by the CSP to cover its costs of the program.

Discussion:
This strategy consists of the actions and policies necessary at retail to enable promotion and use of the ISO’s Day-Ahead and Emergency Demand Response Programs. Refer to the Price-Responsive Load strategies for specifics on program duration, customer eligibility, end-user requirements, baselines, etc.
Program Marketers and Offerings.  The retail offering of ISO demand-response programs will be effected by Curtailable Service Providers (CSPs).  A CSP could be a traditional vertically integrated monopoly utility, a regulated electric delivery utility in a competitive market, a default service provider (DSP), competitive electricity supplier, or a stand-alone CSP. For a non-regulated CSP, i.e., the stand-alone CSP or competitive electric supplier, the terms of the agreement could be negotiated or be part of a standard product or products.  In the case of regulated CSPs (regulated utilities and DSPs), the terms of agreement would be subject to approval by the PUC and embodied in tariffs or special contracts. The CSP is notified by the ISO when interruptions are needed, and it in turn notifies the customer.  The ISO makes payments directly to the CSP, who in turn pays the consumer for load reductions provided when called upon.

Compensation. The amount of the payment to the consumer will typically represent a share of the payment made by the ISO for the reduction.  The sharing between the CSP and the customer must be sufficient to induce the desired behavior by the customer and cover the costs (including profit) incurred by the CSP to provide the service.  The product will not be offered if not enough money will be available to encourage participation and recover costs of the CSP.

There are policy and market implications to the question of how the ISO payments are shared between customers and providers. In the case of non-regulated CSPs, sharing will be determined by the price negotiated or offered through a standard product (i.e., the provider’s share is the margin between the price paid to the customer and the price paid by the ISO).  In the case of regulated CSPs, the sharing will be determined by the PUC, taking into account traditional regulatory concerns – equity, efficiency, cost-allocation, revenue collection. The regulated CSP share should be set to cover at least the costs of marketing and providing the service.  We recommend the following split:

	Customer
	Provider

	70%
	30%


The ratio effectively determines the margins available to CSPs and others who wish to market the ISO programs. 

Other Regulatory Requirements.  Regulatory oversight is minimal or not required at all for transactions between customers and competitive (non-regulated) CSPs.  This is because the transactions are between parties who are not 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 CSP 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 regulated CSPs, it is important that the programs be developed at the wholesale level, and approved by FERC, to allow time to receive regulatory approval at the retail level in time for the next peak season. Lastly, the wholesale programs must be designed and approved by regulators in time for all potential CSPs to build the administrative infrastructure for the programs in time for the next peak season.
Eligibility.  Customer eligibility for interval-metered programs is defined in the strategy options for the emergency and day-ahead demand response programs.  In addition, aggregation of non-interval metered customers could be permitted.  The amount of the curtailments through aggregation could be determined by alternative approaches to the ISO’s basic metering and measurement requirements.
  Such approaches, typically relying on statistical methods, would be proposed by aggregators and approved by the ISO.  The aggregations must be at least 0.1 MW for the emergency program and 1.0 MW for the day ahead.  For settlement purposes, the load reductions will be treated as if they were interval metered, that is, reductions will be assigned to the hours in which they were expected to occur (or, insofar as they are based on statistical sampling in real-time,
 in the hours which they did occur).

3. Strategy 3C: Improving Distribution Company Participation in Demand Response Programs

Recommendation:
Where distribution utilities deliver demand response programs, state public utility commissions should evaluate and consider implementing policies that remove financial disincentives to distribution utility support for those programs.

Discussion:

Demand response can have a variety of financial impacts, both positive and negative, on distribution utilities.  To the extent that short-term demand response (e.g., load management and on-site customer generation) avoids energy deliveries at times when incremental costs exceed incremental revenues, utilities will benefit.  Shifting loads from high-cost periods to low-cost ones will have the same effect, with the added benefit of additional net revenues during the low-cost times.  However, to the extent that some demand response (e.g., end-use efficiency and other conservation measures) yields long-term benefits but may result in short-term net revenue losses, the utility faces a disincentive to participate in or deliver those programs.

There are a variety of approaches for addressing this potential barrier to demand response.  Some utilities, for example, have successfully run demand-side programs for many years under an incentive scheme that rewards superior performance in delivering demand side programs. Alternatively, some utilities have operated under rate-setting mechanisms that provide earnings stability while breaking the financial link between energy throughput and profits.  They include, for example, lost-revenue adjustments and revenue-capped performance-based regulation (PBR). Since demand response improves the efficiency of both the production and consumption of electricity, it can in many cases result in reduced throughput.  Lost-revenue adjustments allow recovery of net revenues foregone as a consequence of demand response programs and keep the distribution utility “whole” in the short run.  Revenue-capped PBRs work in much the same way.

NEDRI recommends that state public utility commissions evaluate and consider implementing rate-setting or other mechanisms that will encourage distribution utilities and default service providers to support both energy efficiency and shorter-term demand response.







� We should note that the goal is to encourage pricing structures which send customers efficient price signals and allow them to respond without regard to whether they meet the specific requirements for enrollment in a particular administrative program and without limiting their responses to those which fit within that program.  It is not necessary to decide in advance whether to prefer administrative or price-based approaches.  Indeed, they complement one another.


� Faruqui, Ahmad, and Stephen S. George, The Value of Dynamic Pricing in Mass Markets, The Electricity Journal, Elsevier Science, Inc., July 2002.  Weston, Frederick, and Jim Lazar, Framing Paper #3: Metering and Retail Pricing, NEDRI, May 1, 2002.


� There is not unanimous agreement on the extent to which New England has actually achieved a workably competitive wholesale market.  That question, however,  is outside the scope of this paper.


� For simplicity’s sake, we use term “default service” to refer to all forms of generation service provided to customers that have not chosen a competitive supplier.  It includes the services that the various states call “Standard Offer Service,” “Default Service,” “Transition Service,” etc.


� Maine defines large customers as those with a demand greater than 400 kW.


� In principle, the LSE and the customer could negotiate an agreement where the customer actually saved approximately 25 cents, rather than five, in effect “passing through” to the customer some or all of the savings, but few if any such contracts have been negotiated.


� Such a product may also be easier for the customer to justify within the firm since the in-house proponent can fairly describe it as a “can’t lose” proposition.


� Financial hedges such as price caps, price collars, and contracts for differences (purchased from one’s supplier or a third party) all offer degrees of price risk protection, and can be fashioned in ways that do not totally obscure the market price signals.  Agreements to interrupt load at times of high prices are also a form of hedge, as well as a form of demand response.


� Another factor is the number of customers to whom the metering technology will be deployed.  There tend to be large economies of scale associated with metering, which can significantly affect the design and cost-effectiveness of a dynamic rate design program.


� By “advanced metering” we are using the term as it was defined in NEDRI’s Framing Paper #3, that is to mean electricity meters and associated equipment “that can, to varying degrees, record, process, and transmit time-specific information about a customer’s electricity usage.  Interval metering, recording at least hourly usage data, is the basic and most common form of advanced metering.”  Framing Paper #3, May 2002, at 12.


� NEDRI also recommends evaluating the cost-effectiveness of interval metering for mass-market customers (Recommendation 2A, below).


� NEDRI also recommends evaluating the cost-effectiveness of interval-metering for mass market customers below.


� The question of whether such rates should be implemented for small, non-residential customers remains open.


� This fixed amount of consumption is often referred to as the customer baseline or CBL.


� A similar program might also allow customers to lock in a price for longer terms, such as a quarter or a year.


� It goes without saying that the costs of administering a real-time rate program must be taken into account when evaluating the overall costs and benefits of the program.


� They can, however, program certain end-uses to cease drawing power when the price exceeds a specified threshold.  This requires additional micro-processing functionality on premises.  The Gulf Power program offers this feature.


� See Weston, Frederick, and Jim Lazar, Framing Paper #3: Metering and Retail Pricing, NEDRI, May 1, 2002 for a detailed description of the Gulf Power critical peak program.


� Strictly speaking meter and telecommunication combinations be used in place of true real time recording meters.


� Electricite de France uses an in-premises indicator for customers on this type of rate, with color-coded lights in a mandatory rate program.  Gulf States Power uses a similar approach, but with automatic shedding of non-essential loads when higher prices are invoked in an optional critical peak pricing program.


� We note, however, that the summer-only limitation is based on the assumption that it is primarily during these months that the system events that would lead to the invocation of a critical peak occur.  Regulators may wish to consider whether there are potential benefits to be captured by increasing the number of months during which a critical peak may be called. 


� This condition is intended to address in some measure the default supplier’s incentive to call critical peaks as a part of a revenue-enhancing strategy, as distinct from its efforts to manage its system loads and costs.  Both affect its profitability, of course, but there may be a potential for gaming.  We should point out that this condition does not prohibit the default supplier from not calling a critical peak, even though the criteria for calling one have been met.  In any event, PUCs will want to carefully consider how these rate program affect supplier behavior.


� As in the case of the RTP program for large customers, the issue here is whether the critical peak rate is mandatory and, if so, if there are additions options available to customers to manage the price risk.  For instance, does it make sense to design a premium product (in effect, a kind of insurance) that covers the incremental costs incurred by a customer when a critical peak is called?


� One alternative suggested was that larger residential consumers be placed on time-of-use rates or critical peak pricing rates, with smaller consumers left on flat or inverted rates.  This would permit capture of demand-response benefits from the customers with the largest usage.  This class bifurcation is an appropriate consideration for the Commissions in comparing the potential benefits of mass deployment of advanced metering.


� For more detail on load profiling, refer to the discussion on it in the following section describing Strategy Set Two.  See also Weston, Frederick, and Jim Lazar, Framing Paper #3: Metering and Retail Pricing, NEDRI, May 1, 2002, at 16-18.


� NEDRI recommends, however, that the level of functionality to be deployed be among the issues to be considered in the state PUC proceedings recommended below. 


� The providers of several different types of metering systems presented at a Metering Technologies Workshop on July 11, 2002 co-sponsored by NEDRI, the New Hampshire PUC, and the New England Conference of Public Utility Commissioners.  Copies of those presentations are available at www.puc.state.nh.us/metering.htm.


� We note also that advanced metering must be distinguished from automated meter reading (“AMR”). AMR systems replace manual, monthly meter reads with an automated system that collects the same information.  They typically use one-way communication to a mobile receiver, e.g., a van.  AMR systems do not necessarily support demand response because they may not provide sufficient frequency of either data recording or communication.


� The California Commission has opened just such a proceeding.  See Order Instituting Rulemaking on policies and practices for advanced metering, demand response, and dynamic pricing, CA PUC R.02-06-001, (June 10, 2002).


� Numerous analyses have concluded that, when all costs and benefits are considered, advanced metering systems are cost-effective under a wide range of assumptions regarding costs and benefits.  See, e.g., A. Faruqui and S. George, “The Value of Dynamic Pricing in Mass Markets,” The Electricity Journal (July 2002); R Levy, Meter Scoping Report, California Energy Commission Report for the PIER Program (February 2002); Cambridge Energy Research Associates, Capturing Value: The Future of Advanced Metering and Energy Information (1999); and C. King, The Economics of Real-Time and Time of Use Pricing for Residential Consumers, American Energy Institute (June 2001).  See also S. Borenstein, M. Jaske, A. Rosenfeld, Dynamic Pricing, Advanced Metering and Demand Response in Electricity Markets, University of California Energy Institute, Center for the Study of Energy Markets, (October 2002).


� Demand Response and Advanced Metering Coalition, Costs of Advanced Metering and Communication Technologies (2002).  For example, for mass-market customers the per-meter installation costs in a saturation deployment may be as little as one-tenth of what they are in a scattered deployment.


� Any such costs would need to be netted against benefits resulting from customers’ ability to use more electricity off-peak.


� Eric Hirst, Retail Load Participation in Competitive Wholesale Electricity Markets (January 2001)


� Eric Hirst, The Financial and Physical Insurance Benefits of Price-Responsive Demand, (February 2002)


� Cambridge Energy Research Associates, Capturing Value:  The Future of Advanced Metering and Energy Information, pp. VI-14 to VI-16 (1999).


� While NEDRI recognizes that it may be reasonable to consider whether it is appropriate to use system benefits funds in support of advanced metering and other demand response infrastructure, a number of participants in fact are reluctant to use funds in this way.  In particular, there was opposition to allocating to advanced metering efforts any monies dedicated to low-income efficiency programs.


� This memo assumes that customers without interval meters can participate in one of the ISO’s load response programs.


� The payment actually is made to the customer’s “curtailment service provider,” the entity that signed the customer up to participate in the programs.  For the sake of simplicity, this memo assumes that the provider passes 100 percent of the payment to the customer.


� The customer’s CSP may or may not be its load serving entity.


� For example, settlement of the ISO's Real-Time Profile Response Program makes use of statistically reliable data.  Billing-quality interval meters have been installed on a representative sample of participants, and the load response from the sample is attribute to the entire population of participants.  Measuring load response in real-time on a sample of participants has the advantage of picking up the average load response of customers to real-time variations in weather and other factors.


� We use the term “load-serving entity” to refer to the NEPOOL Participant that takes responsibility for a customer’s load obligation in the ISO’s market settlement system.  For the sake of simplicity, we assume that a customer’s load serving entity is the customer’s retail competitive supplier.


� Weston, Frederick, and Jim Lazar, Framing Paper #3: Metering and Retail Pricing, NEDRI, May 1, 2002, at 16-18.  This disincentive is further exacerbated in Massachusetts, where some default service providers are responsible for only a share of a customer class’s default service load at wholesale.  In those cases, any demand response savings among default service customers is necessarily spread among all DSPs.  Refer to the discussion on default service reform in Section V, below.


� In Massachusetts, each distribution company has a PUC-approved tariff governing the terms and conditions by which customers may purchase advanced metering technology.


� The Working Group considered whether a third approach – ISO-sponsored load research – would also be appropriate.  For several reasons, the Group concluded it would not be: (1) financing such research could be deemed as taking a market position with respect to a particular resource, which the ISO is prohibited from doing; (2) such research may not add much value, insofar as distribution companies, already do it; and (3) being related to retail activities (in particular, billing and metering, responsibility for which the discos currently retain), it is within the authority of PUCs to direct the distribution companies to conduct it. 


� The term “default service” is used here to refer to all forms of generation service provided to customers that have not chosen a competitive supplier.  It includes the services that the various states call “Standard Offer Service,” “Default Service,” “Transition Service,” etc.


� Many of these proposed reforms are based on the default service mechanisms that are in place in Maine and Massachusetts. 


� Some NEDRI members believe that the default service price should also include additional costs, such as an allocation of utility customer service, billing, and administrative and general costs.  Other NEDRI members disagree with this position.


� A significant risk of fixed-price all-requirements service is the risk of load migration.  In particular, if market prices drop after the default contract is executed, standard offer customers could switch to LSEs, potentially leaving the default provider with substantial amounts of fixed-price power that it purchased to serve the customers.  On the other hand, if it avoids this risk by not pre-buying at a fixed price, it is now exposed to the risk of market price increases and it would be contractually bound to sell at loss.


� Jerrold Oppenheim of the Low-Income Network does not support the recommendations for regard methods of allocating customers among default service suppliers, supporting competitive provision of demand response, or market-based approaches on the grounds that when the benefits to small residential customers of competitive markets remain unproven.


� Precisely how payments are made may, in fact, be nuanced.  The reserve margin (ICAP) credit is given to the entity that brings the resource to the ISO – i.e., the CSP. The CSP can either use the credit to reduce its ICAP responsibility (if it is an LSE) or sell the credit on the market.  The reduced cost from the reduced ICAP responsibility, or the revenue from the ICAP sale, could be shared with the customer in some proportion.


� Currently, NYISO and PJM allow up to 25 MW of aggregated load to participate, but there is no reason why the program should be capped in this way.  What is critical is that any savings resulting from aggregation be real and measurable with a high degree of confidence.


� As in the case of ISO-NE’s Real-Time Profile Response Program.


�  That is, at times when incremental revenue would have exceeded incremental cost and thus there is a reduction in earnings.
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