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Executive Summary


The Federal Energy Regulatory Commission (FERC), in Order 719
 and Order 719-A
, put forth its long-term wholesale market competition strategy.  Effective wholesale competition protects consumers by providing more supply options, encouraging new entry and innovation, spurring deployment of new technologies, improving operating performance, exerting downward pressure on costs, and shifting risk away from consumers.  Electricity markets, due to both operational difficulties in transmission price information in a timely matter, the physical and economic constraints faced by many load to rapidly respond to price, and institutional barriers (i.e., retail pricing which doesn’t reflect wholesale prices), generally exhibit little or no price elasticity of demand.  Without price responsive demand, the demand curve becomes vertical and suppliers have opportunities to profitably exercise market power.  

The key elements in Order 719 were:  (1) promotion of demand response resources as a source of energy and ancillary services, including retail demand response; (2) implementation of scarcity pricing during periods of operating reserve shortage; (3) support for long-term power contracting; (4) enhanced market-monitoring policies; and (5) increased responsiveness of regional transmission organizations (RTOs) and independent system operators (ISOs) to their customers and other stakeholders, and ultimately to the consumers who benefit from and pay for electricity services.  Each RTO and ISO was required to make filings that propose amendments to its tariff to comply with the requirements in each area, or that demonstrate that its existing tariff and market design already satisfy the requirements.

In the areas of demand response, the Commission is requiring RTOs and ISOs to:  (1) accept bids from demand response resources for ancillary services and energy on a basis comparable to other resources; (2) permit an aggregator of retail customers (ARC)
 to bid demand response directly into the organized energy market; (3) eliminate, during a system emergency, a charge to a buyer that takes less electric energy in the real-time market than it purchased in the day-ahead market; and (4) study whether further reforms are necessary to eliminate barriers to demand response in organized markets.

Order 719 and Order 719-A

In Order 719, issued October 18, 2008, the Federal Energy Regulatory Commission (FERC) required RTOs and ISOs to:  

(1) accept bids from demand response resources for certain ancillary services on a basis comparable to other resources; 

(2) eliminate, during a system emergency, a charge to a buyer that takes less electric energy in the real-time market than it purchased in the day-ahead market; 

(3) permit an aggregator of retail customers (ARC) to bid demand response on behalf of these customers directly into the energy market; 

(4) study whether further reforms are necessary to eliminate barriers to demand response in organized markets.


FERC’s goal is to eliminate barriers to the participation of demand response in the organized power markets by ensuring comparable treatment of resources.  Demand response can provide competitive pressure to reduce wholesale power prices; increases awareness of energy usage; provides for more efficient operation of markets; mitigates market power; enhances reliability; and can support the use of renewable energy resources, distributed generation, and advanced metering.  Thus, enabling demand-side resources, as well as supply-side resources, improves the economic operation of electric power markets.
 


FERC has repeatedly expressed the view that the wholesale electric power market works best when demand can respond to the wholesale price.  FERC has issued numerous orders over the last several years with the goal of removing unnecessary obstacles to demand response participating in the wholesale power markets.  These orders approved the use of demand response as a capacity resource, as a resource during system emergencies, demand response bids into the day-ahead and real-time energy markets and certain ancillary service markets, as well as programs to accept bids from aggregated demand response resources.  The Commission has also approved demand response for synchronized reserves and regulation service.


Order 719 reflects a shift in FERC’s approach toward demand response from permissive to prescriptive.  The Commission obligated ISOs to accept bids from demand response resources for ancillary services.  The Commission requires that demand response resources that are technically capable of providing the ancillary service within the response time requirements, and that meet reasonable requirements as to size, telemetry, metering and bidding, be eligible to bid to supply energy imbalance, spinning reserves, supplemental reserves, reactive and voltage control, and regulation and frequency response.
  The Commission included as potential resources a load serving entity’s (LSE) or eligible retail customer’s behind-the-meter generation or any other demand response resource.


FERC required the ISOs to allow demand response resources to specify limits on the duration, frequency and amount of their service in their bids to provide ancillary services and energy.  These limits are comparable to the limits generators may specify on price, quantity, startup and no-load costs, and minimum downtime between starts.  Generators include operational constraints in their bids, and permitting demand response resources to do the same results in the comparable treatment of supply-side and demand-side resources.  FERC agreed that allowing customers to limit the frequency with which they are called upon to reduce demand would make it more likely that these resources would participate in markets.


FERC refrained from developing a standardized set of minimum requirements for minimum size bids, measurement, telemetry and other factors, allowing the ISOs to develop their own bidding parameters.  ISOs are required to confer with each other on such parameters and methods and to provide a technical and factual basis for any necessary regional variations.


FERC also required ISOs to assess the technical feasibility of smaller demand response resources providing ancillary services and report their findings within one year.  Accommodating smaller demand response resources through adjusted minimum size thresholds and telemetry requirements could result in an increase in potential operating reserves.  The Commission encouraged the ISO/RTO Council to continue developing a communications protocol for small demand response resources.



FERC adopted a rule to require ISOs to amend their market rules to permit an ARC to bid demand response on behalf of retail customers directly into an ISO’s markets.  This proposal could encourage development of demand response programs, as experience with existing aggregation programs in PJM, NYISO, and ISO-NE have shown.  The ARC’s demand response bid must meet the same requirements as a demand response bid from any other entity.  Requirements for measurement and verification of aggregated demand response should be comparable to other providers of demand response resources.  Aggregated bids may be required to come from a reasonably defined geographic area.  An ISO may place appropriate restrictions on a customer’s participation in aggregated demand response to avoid double counting the same resource.


In response to concerns, FERC will require each ISO, through the stakeholder process, to develop appropriate mechanisms for sharing information about demand response resources.  Each ISO, through the stakeholder process, will develop a mechanism through which a load-serving entity would be notified when load served by that entity is enrolled to participate as a demand response resource in a market and the expected level of that participation.  Each ISO should develop and implement protocols that will address issues such as double-counting, underscheduling, and uplift or other charges that may be incurred if real-time load is below that scheduled in the day-ahead market, as well as metering, billing, settlement, information sharing and verification measures.
 

FERC required that each ISO assess and report on any remaining barriers to comparable treatment of demand response resources that are within the Commission’s jurisdiction and to submit its findings and any proposed solutions within six months.
  Each ISO’s Independent Market Monitor must submit a report describing its views on these issues to the Commission.  The report should identify all known barriers, and provide an in-depth analysis of those that are practical to analyze in the compliance time frame given and a time frame for analyzing the remainder.
  

ISO Compliance Reports and Demand Response Activities
General Issues:


The ISO/RTO Council ("IRC") has completed a joint effort to document in detail each member's demand response market opportunities.  The IRC DR Measurement & Verification Standards Implementation Comparison (DR Matrix) provides a complete list of the products and services that demand resources can provide as well as the aggregation, deployment and performance requirements, and telemetry and/or after the fact metering requirements.  This work contributed to the Measurement and Verification of Demand Response Products, submitted to FERC by the North American Energy Standard Board (NAESB).  IRC members developed and submitted business practices for the measurement and verification (M&V) of wholesale electricity demand response through the NAESB subcommittee process.  The wholesale demand response business practices were approved by the NAESB Wholesale Electric Quadrant (WEQ) Executive Committee on February 10, 2009 and ratified by the NAESB members on March 16, 2009.  NAESB filed the new standards in a status report dated April 17, 2009 in docket RM05-5-000.  FERC then issued a Notice of Proposed Rulemaking on September 17, 2009,
 proposing to incorporate by reference in its regulations the business practice standards adopted by the NAESB WEQ to categorize various demand response products and services and to support the measurement and verification of these products and services in wholesale electric energy markets.  

The ISO/RTO Council plans to proceed with coordinated efforts among the ISOs and RTOs to develop standardized communications protocols for smaller demand resources, and to test the validity and feasibility of telemetering every demand resource regardless of size.  This could be a misguided effort if the goal is to encourage load participation.  The PJM market does not have a general telemetry requirement for demand resources.  Two fundamental reasons support PJM's determination that telemetry is not generally required for demand resources.  First, PJM Operations has not indicated a need to monitor the performance of demand resources in real time, as opposed to after-the-fact.  Second, the current cost of telemetry for each end-use site participating as a demand resource is out of proportion to the reliability impact and market value of the demand reduction provided by all but the very largest end-use sites.  Generators expect to pay for telemetry in order to get their product to market; for demand resources, telemetry is an added expense that is unrelated to their business.  The only PJM market that requires telemetry for demand resources is Regulation.

A second regional variation in the PJM market is the ability for Curtailment Service Providers (CSPs) to provide PJM with a Notification of self scheduled Economic Load Response.  PJM is the only wholesale market that enables CSPs to initiate or self schedule Economic Load Response on behalf of an end-use site.  CSPs that self-schedule load reductions in response to the Real Time LMP have the flexibility to provide the Notification as many as seven (7) days or as few as five (5) minutes before the load reduction event begins.

CSPs providing demand side services to end use customers are often in direct competition with the local utility because the local utility earns revenues from the sale of each KWh.  The result is that the utility does not have an incentive to cooperate with CSPs.  A third party CSP may have to request services from a local utility, such as the purchase and installation of a meter upgrade or pulsing equipment.  While it may be generally more cost effective to retrofit the existing utility provided meter, this requires the utility’s consent and installation service, and there are no rules governing the response time when a CSP requests meter data.  In addition, many utilities offer curtailment services in some markets in direct competition with third party CSPs.   

In nodal markets, there is the issue of nodal versus aggregated (i.e. zonal) pricing points and the resulting potential for gaming.  A number of nodal markets aggregate load nodes into zones, with a single weighted average price applied to numerous nodes.  For large loads at a single node, paying and receiving a nodal price is practical, but smaller loads will need to be aggregated over multiple nodes to reach critical mass, and reduce transactions costs for both load resources and the ISO.  If load is paid like a generator at a nodal price but pays for load at a zonal price, this could result in different prices for load purchases and demand response payments, potentially resulting in gaming that could cause an unacceptable level of cost shifting and discrimination.  Customers selling demand response at a high cost node(s) would have an incentive to over schedule load (purchased at a zonal price) and receive positive net demand response payments for phantom load.  However, this is an unlikely strategy for aggregations of numerous, small dispersed retail loads.  It might be practical for aggregations of larger load resources, such as large chain stores, but even then gaming will require poor zonal design.  A load zone should have limited variation between nodal prices within the zone.  In this case, subzones could be created for demand response bids (as proposed by California) if it is politically infeasible to construct efficient load zones.  ISOs should be able to develop rules and techniques to detect and punish gaming, through proper design of baselines, screening of bids and clawbacks and penalties when gaming is detected. 
New York ISO:

The NYISO administers bid-based day-ahead and real-time markets for three

Operating Reserves products, which are the functional equivalents of the spinning and supplemental reserve services under the Commission's pro forma OATT.  It also administers bid-based day-ahead and real-time markets for Regulation Service, which is the functional equivalent of the pro forma regulation and frequency response service.  Demand Side Resources that satisfy applicable technical requirements may offer Operating Reserves or Regulation Service in the same manner as generators, i.e., by submitting availability bids into either the Day-Ahead or real-time markets.  The NYISO optimizes their offers along with those from generators and schedules capacity sufficient to meet its total Operating Reserve and Regulation Service requirements on a least as-bid cost basis.  Consistent with the structure of the NYISO's fully co-optimized market design, and consistent with the NYISO's treatment of generators, Demand Side Resources must bid as if they were offering energy.  The NYISO places no limit on the quantity of demand response that may be offered into its markets.


Demand Side Resources must include "Upper Operating Limits" in their offers that specify the maximum amount of demand that they will be able to reduce for each hour of the Dispatch Day.  They must also specify their "Maximum Number of Startups per Day" and their "Minimum Run Time" and "Minimum Down Time," which together effectively determine the maximum number of times that they may be dispatched during a day.  Demand Side Resources submit other economic bid parameters, including their "Minimum Generation Bids" and "Start-Up Bids," as well as the price at which they would be willing to provide various ancillary services or energy.  As the NYISO activates its Ancillary Services using the economic bids of the available resources, Demand Side Resources supply hourly incremental energy bids.
  Demand Resources supplying ancillary services are required to have real-time telemetry with the NYISO. 

The NYISO permits demand response aggregators to bid on behalf of small resources into its Day-Ahead Energy Market (“DAM”).  The Day Ahead Demand Response Program (DA-DRP) program provides retail customers with an opportunity to bid their load curtailment capability into DAM as energy resources.  The bid floor price currently is $75/MWh.  Bids are structured like those of generation resources.  DA-DRP program participants may specify minimum and maximum run times and the hours they are available.  They are eligible for bid production cost guarantee payments to make up for any difference between the market price received and their block bid price across the day.  Load reductions scheduled in the DAM are obligated to curtail the next day.  Failure to curtail results in the imposition of a penalty for each such hour equal to the product of the MW curtailment shortfall and the greater of the corresponding DAM and Real-Time price of energy.



The NYISO is working to define the technical requirements that will govern aggregators of small Demand Side Resources bidding directly into ancillary services markets.  NYISO is attempting to determine real-time communications and telemetry requirements that are comparable to those currently satisfied by Generators and Demand Side Resources.  Measurement and verification rules for the aggregations, potential local reliability rule changes and performance and payment requirements must also be developed before aggregations could be integrated into the ancillary services markets.


NYISO believes that there are no longer any significant barriers to the comparable treatment of jurisdictional demand response resources in New York.  NYISO is seeking a vendor to assist in the development of an automated Demand Response Information System ("DRIS") to replace existing manual procedures.  It will be better integrated with other NYISO software systems, track performance, enable participants to submit data more easily, and support more timely settlements.  


A minority of stakeholders favor tariff changes that would allow Demand Side Resources to be compensated for participating directly in the Real Time energy market as is the case with the Day-Ahead Energy market.  The NYISO believes that it would be practical to defer action on it until after more is known about potential technical and policy changes that are expected in connection with the emergence of a "Smart Grid" and the potential introduction of real-time dynamic pricing for end-users in New York State. A Smart Grid could accommodate the establishment of a real-time retail dynamic pricing for end-use customers.  Accommodating demand side participation in real-time energy markets will almost certainly require significant new telemetry investments and existing, non-Smart Grid, technologies are likely not the best option for conveying the necessary price information to participating resources.

Some stakeholders have asked whether the NYISO could reduce the existing minimum size requirement (i.e., 1 MW) for Demand Side Resource participation in the ancillary services markets.  The NYISO does not have any current plans to change this requirement because it is a basic component of its market software.
ISO-New England:


The ASM Phase II market rule changes accepted by the Commission in May 2006 created the demand resource asset class known as Dispatchable Asset Related Demand (DARD).  DARD participates in the energy and reserve markets on a comparable basis to generating resources.  ISO-NE’s market design does not allow for separate bids to be placed in the energy and real-time reserve markets for any resource.  The decision to schedule a resource to provide energy as opposed to real-time reserves is based on the resource’s bid in the energy market.  A market participant with a DARD submits maximum and minimum consumption limits, a ramp rate, and an energy bid curve.  DARD can set prices for both energy and reserves.  Currently, the peak load of the retail customer associated with a DARD must be equal to or greater than 5 MW, and the DARD must be responsive to electronic remote dispatch instructions issued by ISO-NE via a direct link.  Under NPCC requirements a DARD can provide spinning reserve so long as the reduction in load is not dependent on starting a generator to replace energy that is supplied from the grid.


The Market Rules’ size requirement of 5 MW at a single system node for a DARD excludes most demand resources from participation in ancillary service markets.  All other customers that may otherwise have the technical ability to provide ancillary services in the ISO-NE market are ineligible to participate.  The rules also require a 12-month commitment period on potential resources.  DARD participation in the Forward Reserve Market requires demand bids into the Day Ahead Energy Market, and there is also a requirement to post financial assurance if participating in the Energy Markets.  These requirements are not required for ancillary service market participation in other RTOs.  Up to this point, only pumped hydro facilities have been able to qualify as DARDs, and only two such facilities have registered as DARDs in ISO-NE.


 ISO-NE does not allow for demand response to qualify to provide spinning or non-spinning reserves, in part because of a lack of suitable measurement and verification (“M&V”) standards.  A spinning reserves standard based on M&V that includes requirements for end-to-end data verification, ongoing verification of MW availability, and near real-time estimation of load reduction before and after a DR event is activated could allow demand response to participate in a comparable manner to generation.  This M&V standard is needed to show availability of demand response for operating reserves, emergency use, and energy avoidance.  The timing requirement is needed to show grid operators how much demand response is available if called on (e.g., to satisfy capacity availability and operating reserve performance availability requirements).  The notice requirement is needed to create certainty that within a specific time period (e.g., 5 minutes after notice) the demand response will respond.


In October 2008, ISO-NE and NEPOOL recommended and FERC accepted two fundamental changes in the manner in which active demand resources would be dispatched in New England.  First, ISO-NE will issue dispatch instructions to market participants with active demand resources and allow such market participants to manage a “portfolio” of individual retail customers (assets) to comply with ISO-NE’s dispatch instructions.  Starting in June 2011, ISO-NE will use dispatch zones to determine the geographic location and dispatch of real time demand response resources and real-time emergency generation resources.


ISO-NE implemented the Demand Response Reserves Pilot Program (“DRR Pilot”) on October 1, 2006 with the goal of determining whether smaller New England demand response resources were willing and able to provide reserve products.  ISO-NE conducted the first phase of the DRR Pilot program from October 2006 through September 2008.  The DRR Pilot program enabled system operators to more accurately predict the likely performance of demand response resources under varying system conditions, which would contribute to the analysis of contingencies and engender more confidence in the use of demand response resources.  The DRR Pilot tested alternative communication, dispatch, metering, and telemetry solutions for use by smaller distributed resources before widespread deployment.
  The DRRP operates only in Connecticut and, to date, its maximum seasonal MW reduction was in the summer of 2007, and equaled 39 MW with 92 total participants.


The early results of the DRR Pilot program indicated that demand resources in New England could respond to numerous interruption instructions within 30 minutes, and some resources response could respond within 10 minutes.  The initial DRR Pilot program used the Internet Based Communication System Open Solution (“IBCS OS”) to dispatch these resources and to provide near real-time data to system operators.  However, many issues remained to be worked out, including a better measurement of the interruption performance during activation.  The early results of the DRR Pilot program reveal that not all small demand resources perform the same.  Many were able to consistently reduce load when requested, while others demonstrated variations in their performance.


On July 28, 2008, ISO-NE and NEPOOL filed, and the Commission accepted, a proposal to extend the duration of the DRR Pilot program from October 1, 2008 through May 31, 2010.  The extended program will assist in the design and development of a secure, lower-cost, real-time, two-way communication infrastructure for demand resources and allow time to study and develop an appropriate plan to integrate that infrastructure into operations and the market systems. As part of the extended DRR Pilot program, the performance of demand resources during simulated reserve activations will be measured using a customer baseline adjusted depending on the customer’s actual load in the two-hour period preceding the start of the activation.  With the new communication infrastructure in place and additional performance information, ISO-NE will be able to determine the technical and operating requirements for smaller demand resource to participate in the reserve markets.


In November 2008, ISO-NE initiated a pilot program to evaluate the ability of alternative technologies, including fast-response flywheels and battery storage systems, rechargeable electric vehicle fleets, HVDC converter facilities, and more traditional demand resources to provide regulation services.  The regulation pilot program has several key objectives: (i) develop operating experience with new regulating technologies; (ii) understand, based on that experience, the ability of the alternative technologies to operate reliably and how their operation might in turn affect the cost and reliability of the New England control area; and (iii) provide alternative technology resource developers with the opportunity to operate and earn revenue in a realistic market environment.  The regulation pilot program will operate until superseded by revised rules, but in any event for not less than 18 months.


Under existing rules, ARCs – both retail suppliers (i.e., load-serving entities) and demand response providers that do not serve load – are permitted by the current provisions of Market Rule 1 to aggregate retail customers for the purposes of participating in the ISO-NE demand response programs.  For example, resources may be aggregated to reach the minimum required level for the Day-Ahead Load Response Program.  From ISO-NE’s perspective, allowing market participants with peak loads less than 5 MW to register as a DASD and allowing a market participant to aggregate multiple retail customers at the same electrical location (i.e., a Node) as a DASD could be accommodated.  However, local distribution companies are responsible for performing several of the administrative functions associated with DASD registration, and ISO-NE cannot unilaterally remove this barrier.


On October 22, 2008, ISO-NE initiated a region-wide stakeholder process to determine the most appropriate way to achieve price-responsive demand in the electricity markets.  Stakeholders and ISO-NE have identified barriers that they believe have limited the penetration of price responsive demand in New England, some of which are similar to the barriers that exist in other wholesale markets.  ISO-NE filed a report with the Commission on July 31, 2009 that described the results of the stakeholder process and areas of consensus with respect to the major policy questions.  A PRD Matrix, summarizing six different proposals, was submitted to FERC.  The ISO anticipated that the design basis document could be approved by the end of 2009, with market rules approval by April of 2010 and filed with FERC in June, 2010.


PJM Interconnection: 

Demand Resources in PJM are already participating in a manner comparable to other resources in the following PJM Markets:  Day-ahead and Real-time Energy

Markets; Day-ahead Scheduling Reserves (DASR) Market; Synchronized Reserve Market; Regulation Market; and the Reliability Pricing Model Capacity Market.  Demand Resources are bid into PJM's Markets through Curtailment Service Providers (CSPs) who are required to be PJM Members.  CSPs are the functional equivalent of ARCs.  Potentially any PJM Member, whether they are an Electricity Distribution Company (EDC), Load Serving Entity (LSE), a large industrial customer, or any company that specializes in demand reductions can be a CSP.  Functionally, CSPs aggregate and/or manage the load reduction capability of demand resources in PJM's Markets.  CSPs are responsible for registering demand resources and submitting settlements.


CSPs have two options for participation in the Real-time Energy Market as part of Economic Load Response:  real-time dispatch or as a self-scheduled resource.  To be dispatched in the Real-time Energy Market, a CSP submits an offer for a demand resource that indicates the strike price, the time needed to shut down, and the minimum time the end-use site must reduce load.  Generation resources are similarly dispatched except that offers indicate the time needed to start up and the maximum time that generating unit can produce electricity.  To exercise the self-schedule option, the CSP must provide notification to PJM no less than five minutes prior, and no more than seven days prior, to the demand reduction.  The notification includes the start and stop times for the demand reduction as well as the quantity of the demand reduction.  Demand resources must specify the amount of curtailment in minimum increments of 0.1 MW, the real-time nodal price above which the end-use customer will reduce load; and at the participant's option, shut-down costs and/or a minimum number of hours for which the load reduction must be committed.  Finally, the participant must indicate the hours that the demand reduction is not available.  Dispatch notification is provided via email unless the demand response resource installs telemetry equipment to receive the dispatch signal.
   

Current rules limit demand resource participation to 25 percent of reserve requirements.  PJM has proposed revisions to the aggregation and bid rules for demand resources to permit aggregation of smaller loads located in the same synchronized reserve sub-zone to meet a lower bid threshold of 0.5 MW.  The current operating parameter for bid thresholds for generation resources is 1 MW.


Regulation telemetry requirements include the ability to receive and respond to Automatic Generation Control (AGC) signals.  To date no demand resources in PJM have met the technical requirements to provide regulation.


In PJM, Synchronized Reserve (SR) is broken up into two Tiers:  (a) Tier 1 SR, which is provided by resources that are on-line (i.e., synchronized to the grid), following economic dispatch, and capable of decreasing load or increasing output within ten minutes of a call for SR in response to an SR Event; and (b) Tier 2 SR, which is extra capacity, also synchronized to the grid and operating at the direction of PJM.  To demonstrate compliance with an SR event, a demand resource must provide meter data at no less than a one minute scan rate surrounding a call for SR within 24 hours of the event.  Generation resources, in contrast, install telemetry to PJM in the normal course.  Demand response resources that participate in the SR market are notified through an automated telephone system.  Demand Resources may also choose to implement telemetry equipment to receive this notification.


The Day-ahead Scheduling Reserve ("DASR") Market procures supplemental, 30 minute reserves for the PJM system.  Demand resources, like other resources, must be capable of converting their committed DASR capability to energy within thirty minutes of a request by PJM dispatchers.


PJM submitted modifications to its price bidding programs in August, 2009, reflecting a compromise solution worked out with stakeholders.  Fixed Price Customers (retail customers who do not face LMP prices) will be compensated for their demand response at LMP less only the generation portion of their retail rates, rather than reducing demand response payments by both the generation and transmission portions of retail rates.  This change provides Fixed Price Customers the same incentives as LMP-based Customers to reduce demand because they will receive, like LMP-based Customers, the full market value of their demand response.  PJM also proposed to temporarily re-introduce incentive payments for demand response until more robust price responsive demand at the retail level becomes available.  Incentive payments would be provided to customers that reduce consumption in the nine percent of hours when LMP is at its highest levels.  The incentives would sunset when there is additional price responsive demand capability (1000 new MW) for small and medium-sized end-use customers in the PJM footprint.

CAISO:


The CPUC and the CEC jointly developed the 2005 Energy Action Plan that set a goal of enrolling 5% of load in demand response programs.  The utilities design and implement demand response programs, submitting proposed programs every three years for review and approval by the CPUC.  Aside from determining capacity requirements and operating wholesale markets, the CAISO has a relatively limited role in the current demand response portfolio.  The CAISO currently operates two demand response programs - the Voluntary Load Reduction Program and the Participating Load Program (PLP).  The PLP allows loads to participate as price-responsive demand in the CAISO’s energy and ancillary services markets.  The California Department of Water Resources is the only participant in the PLP, actively managing 2,500 MW of load (mostly pumped storage).


The CAISO competitively procures the equivalent of regulation, spinning reserve and non-spinning reserve.  Demand response resources that enter a Participating Load Agreement with the CAISO are qualified to provide non-spinning reserves and they can bid into the energy markets.
  Demand responses resources cannot, however, provide regulation and spinning reserves as these products are currently defined in the CAISO Tariff, due to the WECC requirements.  The WECC describes the Regulating Reserve as Spinning Reserve which is immediately responsive to Automatic Generation Control.  WECC defines Spinning Reserve as unloaded generation which is synchronized.  The CAISO plans to a file a standard authorization request with the WECC, asking it to create a standards drafting team to rewrite WECC standards for regulation and spinning reserves in order to allow non-generation resources to provide these services.
   


The CAISO implemented its new market, the Market Redesign and Technology Upgrade (MRTU), and new tariff on March 31, 2009.  CAISO requirements that are not already in place are scheduled to be implemented with the first group of enhancements to the CAISO’s new market design, the CAISO’s Market and Performance (MAP) initiative.  A fundamental aspect of the CAISO’s demand response initiatives is the refinement to PLP and the development of a Proxy Demand Resource (PDR) product.  The CAISO plans to implement the intended refinements by May 2010.


Under the current market design, Participating Load is scheduled as two separate resources:  Load and a Pseudo Generator.  The two resources are not linked or co-optimized in the CAISO systems.  In order to verify performance of the Pseudo Generator, CAISO compliance staff must check meter data for each resource for each dispatch.  Under the MAP refinements, Participating Load will be a unique demand resource in the CAISO markets.  The CAISO will be able to verify performance automatically, through the meter and telemetry data from the resource.
 


The PLP treats a demand response resource analogously to a supply-side resource. It is scheduled and settled at a node or a collection of nodes that can be aggregated, forecast, scheduled and bid, referred to as a Custom Load Aggregation Point (CLAP).  During a review of the MRTU design, LECG determined that allowing Loads to buy power day-ahead at the zonal price and then sell demand reductions at nodal prices would be a major source of gaming, which could be avoided by requiring demand response to both buy and sell at the nodal price.  Load resources will be able to specify operational characteristics such as the maximum duration of dispatches, maximum number of dispatches per day, and maximum amount of energy reduction.  The changes will allow load resources to provide ancillary services and energy products, including non-spinning reserve, spinning reserve, regulation, Residual Unit Commitment (RUC) capacity, day-ahead energy, and the 5-minute real-time imbalance energy.  Load resources will have the option to submit three-part bids into the CAISO markets, which will enable their energy and ancillary service bids to be co-optimized in Day-Ahead and Real-Time markets in the same manner as generators’ bids.
  


The CAISO Tariff, market design, and software cannot currently accommodate the provision of demand response through an ARC.  The CAISO developed the PDR to allow participation by ARCs.  The PDR, unlike the PLP, does not require the underlying load associated with the demand response resource (or program) to be uniquely and independently forecast and scheduled.  Instead, the load associated with the PDR resource is embedded within the load scheduled by a load serving entity, while the demand response bids represent price responsive demand within CAISO defined Sub-Load Aggregation Points or at a CLAP.  ARCs may participate in the RUC, the energy Markets and the Day-Ahead Non-Spinning Reserve Market.  PDR bids to curtail load will be submitted to the ISO as if the PDR were a generator, using all of the same characteristics and attributes set by the ISO for a generator’s market participation.  A bid to curtail submitted by a CSP will include load served by one LSE (As a future enhancement to PDR, the ISO will consider the ability to aggregate multiple LSEs customers into a single PDR bid).  Determination of actual PDR delivery will be derived from measurement of aggregate meter usage, calculated from a baseline determined using historical meter usage.  Bids to curtail load that clear the Day-Ahead and/or Real-Time Market will appear as a reduction to the LSE’s Day-Ahead Load Schedule for the purpose of settlement of uninstructed deviation.


The CAISO’s first small demand response pilot was designed to assess the technical feasibility of a demand response resource, such as a “big box” store, providing demand response.  The CAISO’s tentative conclusion is that demand response resources are feasible from the standpoint of dispatch, telemetry, and metering.  The CAISO learned that an interface/interpreter between the building Energy Management System and the CAISO’s Automated Dispatch System was necessary to translate the signal. Through the pilot, the CAISO determined that it was feasible to get the telemetry data at a one-minute resolution, although this does not match the CAISO’s current standard of four seconds.  The CAISO was able to obtain the five-minute revenue quality meter data necessary to verify performance from a small demand response resource.


The CAISO expects to file agreements regarding three new pilot projects that will assess the ability of smaller demand response resources to participate in ancillary service markets through aggregation.  The CAISO will be conducting end-to-end testing, from bid-to-bill, on the demand response resources in the pilots, in order to, among other things, better understand their potential value to the market.  The pilot projects will also explore telemetry alternatives for aggregated resources and test dispatch solutions.   

Midwest Independent System Operator:


The Midwest ISO's current demand response design is incorporated in its ASM.
  The MISO ASM complies with the requirement to accept bids from Demand Response Resources (DRRs), on a basis comparable to any other resources, for ancillary services that are acquired in a competitive bidding process.  MISO's ASM Proposal set forth an integrated structure for the participation of DRRs in the MISO Ancillary Services Markets.  DRRs may offer Energy, Regulating Reserves, Spinning Reserves and/or Supplemental Reserves as long as they meet the same general qualification and product requirements applicable to other Resource types.  Entities have the ability to offer DRRs into both Day-Ahead and Real-Time Energy Markets. 


The Tariff characterizes DRRs as either "Type I" or "Type II."  DRRs-Type I are capable of supplying a specific quantity of Energy or Contingency Reserve through physical Load interruption.  DRRs-Type I currently cannot set price in the Midwest ISO markets.  In this respect, DRRs-Type I are treated comparably to Generation Resources that are block loaded for a specific quantity of Energy or Operating Reserves.  MISO has an ongoing initiative to develop a methodology to permit DRRs-Type I, and other so-called "fixed block" offers, to establish market prices.  DRRs-Type II are capable of supplying Energy and/or Operating Reserves over a dispatchable range, such as through controllable load or behind-the-meter generation, and therefore can set prices.


DRRs-Type I and DRRs-Type II may submit Offers in both the Day-Ahead and the RealTime Markets using either an "economic" or Emergency-only designation.  Resources designated as "economic" are considered during the normal clearing process in each applicable market as well as during Emergency conditions, based on their submitted offers.  DRRs designated as Emergency-only are considered during the Emergency operation procedures based on their submitted offers.  During Emergencies, the Midwest ISO will dispatch Generation Resources and DRRs up to their Emergency Maximum Limit Offers, as applicable.  In addition, Resources designated as available only for Emergency purposes will be dispatched to meet the energy balance and preserve the levels of Operating Reserves.


The existing MISO Tariff does not contain an adequate baseline methodology to assure accurate measurement and verification (M&V) of DRRs.  MISO and its stakeholders recognize a need to develop appropriate M&V protocols, due to the inclusion and participation of ARCs in the Midwest ISO markets.  MISO is committed to working with its stakeholders to review the final standards adopted by NAESB and to incorporate them into the Midwest ISO's Business Practices Manuals.


MISO currently exercises its option under reliability standards adopted by the NERC Regional Entity, Reliability First Corporation, to exclude demand resources from providing spinning reserve.  However, MISO is now addressing allowing demand resources to provide spin, with the intention of having no more than ten percent of all spinning reserves met with demand resources by year-end.


The Midwest ISO's market design satisfies the bidding parameters requirement for DRRs-Type II.  Market Participants can specify hourly ramp rates, hourly economic minimum and maximum limits, hourly regulation minimum and maximum limits, minimum and maximum run times, and many other operating parameters, including a Maximum Start-Up Limit, which establishes the maximum number of times the resource can be called on within a 24 hour period.  The Maximum Interruption Duration restricts the number of consecutive hours a DRR-Type I can be committed during the Day-Ahead and Real-Time Markets.  Two of the specific bidding parameters identified (a maximum number of times that the demand response resource may be dispatched during a day, and a maximum amount of electric energy reduction that the demand response resource may be required to provide) are not provided for DRR Type I resources in the current ASM.  System requirements are such that changes in these parameters cannot be implemented into the MISO markets until the fourth quarter of this year.


MISO has developed Tariff revisions that will facilitate the participation of ARCs in the ASM.  These include defining an ARC, as well as the Commercial Pricing Node where an ARC will provide service and settle all charges and credits (ARC Zone).  Metering requirements allow hourly metering measurements for energy provision and five-minute metering measurements for contingency reserve provision.  Regulation reserve requirements with respect to metering remain unchanged.  The forecasting requirements have been eliminated and replaced with M&V protocols, adopting the framework and guidelines adopted by NAESB.  ARCs will offer and schedule DRR-Type I and DRR-Type II assets, and meet the same requirements as a demand response offer from any other Market Participant.  Except where the laws and regulations of the relevant retail regulatory authority do not permit a retail customer to participate, there is no prohibition on who may be an ARC.  MISO will place appropriate restrictions on customer participation to avoid double counting the same demand response resource.  MISO will require the ARC to be a Market Participant like other demand response participants.
  MISO plans to file the finalized ARC proposal on or about September 30, 2009.


MISO, after consultation with stakeholders, submitted its demand response market barrier report to FERC as part of its compliance filing.  Ten major barriers were identified, including the following:

· Treat demand response as an independent resource that is not linked to a host load zone.

ARCs that represent demand resources will be allowed to be market participants.  There will still have to be an association between the demand resources and the host load zone, but the load and demand resource can be represented by different market participants.
· Current metering requirements (real-time telemetry or metering capable of providing I-minute interval data) are inappropriate for DRR or represent a barrier.

The metering requirements moving forward will reflect the requirement for specific markets.  For energy markets that settle on an hourly basis; participants will have to provide one hour interval data.  For participants offering contingency reserve services, five-minute meter data will be required to ensure reliable grid operation.  In addition, metered data will be allowed to be submitted after the event, as part of the settlement process, rather than in real-time.

· Market participants representing DRRs are currently required to submit 5-minute interval forecast data for the host Load Zone

Incorporating a more conventional baseline methodology will eliminate the need for five minute forecast data.  Compensation and performance is based on the comparison to the baseline and not the 5-minute forecast.

· Demand Resources cannot currently provide spinning reserve service.

MISO is currently addressing this issue.

· Market participants representing DRRs are required to submit offers for all products and services for which the resource is qualified to supply.  Market participants want to specify/limit which products and services their demand resource offers should be considered.

Elimination of this requirement would result in major modifications to the Midwest ISO's system logic with little concomitant benefit.

· DRR Type IIs do not receive comparable compensation for similar services as do generators and incur additional costs and risks that generators do not incur.

MISO commits to examine and analyze appropriate modifications to its market design elements in the near term in order to address those issues and concerns.


Despite MISO’s conciliatory filing, there is substantial evidence there is very little active demand response in the MISO market.  It is likely that the 45 MW of price responsive demand participation in MISO’s markets represents a single demand response resource (Alcoa’s Warrick facility in Southern Indiana), compared to 444 MW in ISO-NE, 331 MW in NYISO, and 5,717 MW in PJM’s economic program.  Alcoa has invested in excess of $750,000 in its efforts to participate in MISO’s current ancillary services market.  MISO has a total of 300 MW of demand response resources registered as emergency demand response resources.  The 8,600 MW of demand response traditionally reported in MISO consists primarily of resources available through legacy arrangements with load-serving entities, such as historical interruptible service arrangements.  Such resources do not participate in MISO’s markets, and are only dispatchable by MISO indirectly (through communication to the LSE) under a declared NERC emergency event.
 

Southwest Power Pool:


SPP’s centralized Energy Imbalance Services (EIS) Market, as currently structured, accommodates participation by demand response resources (DRR).  SPP has proposes modifications to its EIS Market to enhance participation in and comparable treatment of DRRs in the EIS Market.
  SPP has determined that requiring demand response resources to meet the exact same requirements as generators is the best way to do this.


Market Participants registering DRRs, the registered owner of the load settlement location for the DRR, and the respective Meter Agent agree on a methodology to calculate the Resource’s Actual Resource Production (ARP).  In establishing the ARP calculation methodology, the DRR, load Settlement Location owner, and the Meter Agent will agree on the method for determining the customer’s baseline.  The Meter Agent will be required to "gross up" the meter data submittal of the Load Settlement Location by the actual performance of the DRR, in order to prevent double payment for the same imbalance service.


DRRs are required to submit a resource plan just like any other resource.  Resource plans are required to include: (1) the resource’s minimum and maximum sustainable capacity limit in MW per hour for each Operating Hour; (2) the resource’s planned output in MW per hour independent of its EIS deployment (for DRRs, this value is zero); and (3) the resource’s status for SPP dispatch for the next seven days.  The Resource Plans may be changed each hour, including the Resource’s availability to the market.  


SPP proposes to modify its Tariff to permit aggregation of retail customersby revising the definition of Market Participant in the SPP Tariff to include “any retail customer or eligible person that is not precluded under the laws or regulations of the relevant electric retail regulatory authority including state-approved retail tariff(s) from participating in demand response programs and that is technically qualified to offer controllable load into the EIS Market.”
  End-use customers aggregated into a single Resource must be located at the same physical and electrically equivalent withdrawal point and must be served by the same retail provider; and all end-use customers in an aggregation shall be specifically identified.  Otherwise, the participation criteria for ARCs are the same as for other EIS Market resources.

� Order No. 719, Wholesale Competition in Regions with Organized Electric Markets, 73 FR 61,400 (Oct. 28, 2008), FERC Stats. & Regs. ¶ 31,281 (2008)


� Order 719-A, Wholesale Competition in Regions with Organized Electric Markets, 128 FERC ¶ 61,059, July 16, 2009


� The phrase “aggregator of retail customers,” or ARC, refers to an entity that aggregates demand response bids (which are mostly from retail loads).


� Order No. 719, at P 3.


� Order 719 at P 16.


� Order 719 at P 18 [footnotes omitted].


� Order 719 at P 47, 49.


FERC, skirting the issue of federal and state control over retail resources, did not require a retail regulatory authority to make any showing or take any action in compliance with this rule.  The rule required an ISO to accept bids for ancillary services from demand response resources, unless the laws or regulations of the relevant electric retail regulatory authority do not permit a retail customer to participate.


Id. at P 53.


� Order 719 at P 56.


� Order 719 at P 81, 83.


� Order 719 at P 86.


� Order 719 at P 97-99.


� Order 719 at PP 154-58.  


The Commission modified the ARC bidding rules slightly in Order 719-A.  ISOs were required to accept bids from ARCs that aggregate the demand response of the customers of utilities that distributed 4 million MWh or less in the previous fiscal year, only where the state regulator permits such customers’ demand response to be bid into organized markets by an ARC.  The state has to prohibit bidding from retail customers of larger utilities for ISOs to reject those bids. 


Order 719-A, at P 60.


� Order 719-A at PP 69-70.


� The six month compliance reports were generally filed at the end of April, 2009, the one year compliance reports are due on October 28, 2009.  Order 719-A also required each ISO to submit a compliance filing no later than 180 days from the date of this order (January 25, 2010) indicating how it has complied with the requirements for retail aggregation put forth in the order.  


� Order 719 at PP 274-76.


� Standards for Business Practices and Communication Protocols for Public Utilities, Docket No. RM05-5-017, September 17, 2009.


� New York Independent System Operator, Inc., Compliance with Order No. 719, Docket No. ER09-__ -000, May 15, 2009, pp. 3-4.


� NYISO Compliance Filing, pp. 7-8.


� NYISO Compliance Filing, pp. 9-10.


� Filing of ISO New England Inc. and New England Power Pool in Response to Order No. 719; Docket No. ER09-1051-000, April 28, 2009, p. 17, 23.


� Comments and Protest of NEPOOL Industrial Customer Coalition; EnerNOC, Inc.; EnergyConnect, Inc.; CPower, Inc.; Viridity Energy, Inc.; and Comverge, Inc., Docket No. ER09-1051-000, May 26, 2009, pp. 5-6, 9-10 (Protest of DR Providers).


� Protest of DR Providers, pp. 12-13.


� ISO-NE Compliance Filing, p. 15. 


� ISO-NE Compliance Filing, pp. 18-19.


� Protest of DR Providers, p. 12.


� ISO-NE Compliance Filing, p. 20.


� ISO-NE Compliance Filing, pp. 20-21.


� ISO-NE Compliance Filing, p. 22.


� ISO-NE Compliance Filing, pp. 5254.


� Report of ISO New England Inc. and New England Power Pool Regarding Treatment of Price-Responsive Demand in the New England Electricity Markets, Docket No. ER08-830-___, July 31, 2009.


� PJM Interconnection, L.L.C., Docket No. ER09-1063-000 (Compliance Filing), April 29, 2009, pp. 5-6.


� PJM Compliance Filing, p. 6, 14.


� PJM Compliance Filing, p. 8.


� PJM Compliance Filing, p. 9.


� PJM Industrial Customer Coalition v. PJM Interconnection, L.L.C., Supplemental Report and Submittal of PJM PJM Interconnection, L.L.C., In Support of Further Commission Action on Rehearing, Docket No. EL08-12-, August 26, 2009, pp. 6-7.


� Freeman, Sullivan & Co. & Energy and Environmental Economics, Inc., California Independent System Operator Demand Response Barriers Study (per FERC Order 719), April 28, 2009, pp. 12-15.


� CAISO Compliance Filing, p. 28.


� CAISO Compliance Filing, pp. 29-31.


� California Independent System Operator Corporation, Docket Nos. RM07-19-_ and AD07-7_Compliance Filing, April 28, 2009, pp. 16-17.  


� CAISO Compliance Filing, p. 31.


� CAISO Compliance Filing, p. 18-19.


� CAISO Compliance Filing, pp. 21-22; CAISO, Draft Final Proposal for the Design of Proxy Demand Resource (PDR), August 28, 2009, pp. 9-10.


� CAISO Compliance Filing, p. 36.


� The Midwest ISO uses the term “Ancillary Services Markets” or “ASM” to refer collectively to the markets for Energy and Operating Reserves established pursuant to the ASM Tariff.


� Midwest Independent Transmission System Operator, Inc., Order No. 719 Compliance Filing, Docket No. ER09-1049-000, April 28, 2009, pp. 8-9.


� MISO Compliance Filing, p. 9.


� MISO Compliance Filing, p. 9.


� MISO Compliance Filing, p. 10.


� MISO Compliance Filing, pp. 11-12.


� MISO Compliance Filing, pp. 18-19.


� Midwest Independent Transmission System Operator, Inc., Informational Filing re:  Aggregation of Retail Customers, Docket No. ER09-1049-00_, August 28, 2009.


� MISO Compliance Filing, Exhibit D:  Report on Barriers to Comparable Treatment for Demand Response Resources.


� Comments and Protest of the Coalition of Midwest Transmission Customers; EnerNOC, Inc.; EnergyConnect, Inc.; CPower, Inc.; Viridity Energy, Inc.; and Comverge, Inc., Docket No. ER09-1049-000, May 26, 2009, pp. 5-6.


� Southwest Power Pool, LLC., Docket No ER09-1050-000, Submission of Order No. 719 Compliance Filing Revising Tariff, April 28, 2009, pp. 5-6.  SPP also filed a separate demand response proposal in February 2009, which FERC conditionally accepted in July, pending the resolution of the Commission’s final decision with regard to SPP’s Order 719 compliance filing.  Southwest Power Pool, Inc., 128 FERC ¶ 61,085 ) at P 20 (2009 (Order On Proposed Tariff Revisions).


� Southwest Power Pool, LLC., Docket No ER09-1050-000, Answer of Southwest Power Pool, Inc., June 20, 2009, p. 6.


� SPP Compliance Filing, p. 8.


� Occidental claimed that this would establish imposes “a new and very burdensome requirement that demand resources obtain declarations from the relevant retail electric authorities.”  Motion to Intervene and Protest of Occidental Permian Ltd., Occidental Power Marketing, L.P. and Occidental Chemical Corporation, Docket No ER09-1050-000, May 26, 2009, p.6.  This issue was superseded by the FERC’s distinction in Order 719-A between large and small retail electricity providers.


� SPP Compliance Filing, pp. 7, 11-12.





