Demand Response Measurement and Verification Literature Review
I.
INTRODUCTION


Demand Response is a generic term that covers a wide range of measures.  This review will focus a specific subset of Demand Response measures, which we refer to as “active Demand Response.”  This group of measures include:
· Ancillary Services 

· Reliability Reserves 

· Interruptible Power 

· Economic Demand Response


Reliability based products, which includes Ancillary Services and Reliability Reserves, are usually mandatory, that is, the contract incorporates the requirement that the DR resource be made available upon request.  Because these resources are used to maintain system reliability, they are generally the highest quality DR resources, and should have the most stringent M&V requirements.  It is important that system operators be able to predict with a specified degree of certainty the expected response when a DR resource is called for reliability purposes.

	Product
	Time of Response/Notice
	Telemetry
	Real-Time Metering
	Baseline Estimation

	Regulation
	4 sec to 5 min
	Yes
	Yes
	No

	10 minute spin
	10 minutes
	Yes
	Yes
	No

	10 minute non-spin
	10 minutes
	Yes
	Yes
	No

	30 minute non-spin
	30 minutes
	Maybe
	Maybe
	No

	Reliability
	30 minutes to 2 hrs
	Maybe
	No
	Maybe

	Emergency Price
	1-2 hours
	No
	No
	Yes

	Real-Time Price
	1 hour 
	No
	No
	Yes

	Day-Ahead Price
	A day
	No
	No
	Yes



Demand response for ancillary services should in theory mimic generation resources providing the same services in terms of response, dependability (i.e. probability of failure to supply the contracted quantity), and quality.  Since these services are vital to the reliable operation of the grid, reduced standards to elicit more demand response bids would be counterproductive.  Instead, many markets have develop additional demand response programs for reliability that have reduced standards (i.e. one or two hour response times) that can be used to substitute for ancillary services.

DR Reliability Reserves are used for reliability, where DR providers are required to respond and face some sort of economic penalty for nonperformance, and receive an “option” payment, whether directly or through eligibility for a capacity auction, for participation.  These programs are primarily 30 minute or 1 hour notice programs, though NYCand PJM require 2 hour notice.


Since DR for reliability is also a key component maintaining reliability during crisis periods, again, fairly stringent M&V standards should still be required, to ensure that response is predictable enough to provide system operators with some certainty.  From an operations point of view, the quantity of demand response subscribed to these programs has little value, only the amount that can be expected to perform actually contributes to system reliability.

Demand Response resources that are bid as economic dispatch are a more heterogenous group of resources.  Some RTOs permit load to bid demand response into markets, both day ahead and in real time, and pay this load market prices if accepted.  In order to settle these bids, it is necessary to measure and verify the demand response quantities from bidders.  In the case where demand response does not receive a market payment, M&V becomes a private contractual matter.  Since economic bid resources are essentially voluntary, they cannot be counted upon as reliability reserves, and should not be held to the same M&V standards.  Market rules for settlement provide some discipline to encourage performance, such as both incentives for supplying DR and penalties for failing to perform based on the shortfall.  


The traditional Interruptible Power programs are utilized by many integrated utilities, both utilities within RTOs (Com Ed, for example) and Integrated Utilities in regions outside of RTOs (Southern, FPL).  Interruptible Power resources can range from reliability resources, requiring the same standards as a similar resource in an organized electricity market to economic resources that are essentially sold in a private arbitrage contract, where an IOU pays a party to reduce demand in order to reduce its own costs of procuring or purchasing power.  In the case of a bilateral economic DR resource, M&V becomes a contractual negotiation and not a regulatory issue.  For the purpose of this review, only those interruptible rate programs that require response when called (and include significant penalties for nonperformance) can be considered “active” demand response.  


The key Measurement and Evaluation issues depend upon the product and the customer.  Large industrial customers, who have IDR meters and often are on private networks which are monitored at the point of interconnection with the grid, in effect have automatic monitoring as their consumption and power flows are often directly reported and recorded by the control area operator.  Smaller industrial and commercial customers may be on monthly meters, may not have direct telemetry, or may be tied to a demand response aggregator through various communication system options.  Residential customers may be connected through a Direct Load Control (DLC) system, operated through a central control center which then interacts with the control area operator.  Acceptable meters, communication protocols and alternative M&V methodologies need to be defined for these customers.

Short-term DR products generally present relatively few measurement problems, as either demand is reduced by the bid quantity in the required time period or the resource is out of compliance.  However, with reliability products with longer response times and extended durations of load reduction, with compensation throughout that period based on performance, including payments for quantities of reduction above the bid amount, there is the question of both measurement and gaming.  In this case, there is a concern that the demand response resource might actually increase consumption before a period when it is likely to be called, to maximize the revenue obtainable from the demand response reduction.  There is also a concern that the load reduction be genuine, that is, a reduction from desired consumption levels, and not due to maintenance or other activities that would have resulted in reduced consumption.  Baseline consumption estimates are used to determine the “normal” level of energy consumption relative to a demand response.
II.
  Demand Response and Ancillary Services

The basic requirements for reserves are set by North American Electric Reliability Corporation (NERC) Standards, although operational details vary slightly between RTOs.  Operating Reserve is defined by NERC as that capability above firm system demand required  for regulation, load forecasting error, equipment forced and scheduled outages and local area protection.  It consists of spinning and non-spinning reserve.
 

Spinning Reserve consists of 
· Generation synchronized to the system and fully available to serve load within the Disturbance Recovery Period following the contingency event; or 

· Load fully removable from the system within the Disturbance Recovery Period following the contingency event. 
Supplemental (or non-spinning) reserve consists of: 

· Generation (synchronized or capable of being synchronized to the system) that is fully available to serve load within the Disturbance Recovery Period ; or 

· Load fully removable from the system within the Disturbance Recovery Period following the contingency event. 

Note that the definition of eligible load is the same for both spinning and supplemental reserves.


The NERC Disturbance Control Standard (DCS) ensures the Balancing Authority is able to utilize its Contingency Reserve
 to balance resources and demand and return Interconnection frequency within defined limits following a Reportable Disturbance.
  Contingency Reserve may be supplied from generation or controllable load resources.
  As a minimum, the Balancing Authority shall carry at least enough Contingency Reserve to cover the most severe single contingency.  The default Disturbance Recovery Period is 15 minutes after the start of a Reportable Disturbance.
  

Each Balancing Authority shall maintain Regulating Reserve that can be controlled by Automatic Generation Control (AGC) to meet the Control Performance Standard.  A Balancing Authority providing Regulation Service shall ensure that adequate metering, communications, and control equipment are employed.  The Balancing Authority shall ensure that data acquisition for and calculation of ACE occur at least every six seconds.
  

If the Balancing Authority, Reserve Sharing Group, or Load Serving Entity is no longer able to provide its customers’ expected energy requirements, it will make use of all available resources.  These remedies include loading all available generating capacity and deploying all available operating reserve and interruptible load.  Before declaring an Alert 3, Firm Load Interruption Imminent or in Progress, the Energy Deficient Entity must make use of all available resources, including quick-start and peaking units, regardless of cost, and all contractually interruptible retail loads and demand-side management resources.  At this point in time, Operating Reserves are utilized such that the Energy Deficient Entity is carrying reserves below the required minimum.


Generally, although there are some details that differ between RTOs, Regulation, 10 minute Synchronous or Spinning Reserves, and 10 minute Non-Synchronous or Non-Spinning Reserves have similar requirements for generators and loads:
· Telemetry to measure output (load) on at least a minute basis

· Real time metering of generation or load

· Communications to ensure receipt of dispatch instructions 

· Strict performance requirements


Most RTOs require a minimum generation and load size of 1 MW to participate in these operating regulatory services.  The ISO-NE pilot allows smaller loads to be aggregated, and five minute metering, to test the viability of these DR resources in supplying operating reserves.
A.
Regulation

1.
Regulation Requirements in RTOs

ISO Grid Operators determine the amount of Regulation to be procured, based upon evaluation of interchange and hourly schedule ramps.  Regulation, which generally requires Automatic Generation Control (AGC), is used to offset or “dampen” deviations between sources and sinks, usually every 4 seconds, until balancing energy can be dispatched.  Because of the requirement for rapid response, RTOs require that Regulation Assets, including demand response, have some sort of direct control that allows response to dispatch instructions.
2.
Current Demand Response Regulation Programs

ISO-NE, PJM and ERCOT permit loads to provide regulation, and MISO is considering proposals to make load eligible.  Because of the rapid response required to provide Regulation, eligible loads not only must have communication equipment and telemetry, but must be capable of quickly responding to commands, which limits participation to loads such as variable motors or other devices that can quickly cycle power consumption.


The only current active controllable loads providing regulation are in ERCOT

Controllable Loads (CLR) are a new type of Load Acting as a Resource (LaaR) that is capable of controllably reducing or increasing consumption under dispatch control (similar to AGC) and able to immediately respond proportionally to frequency changes (similar to generator governor action) to provide Ancillary Services.  CLR can supply regulation as well as contingency reserves.  Due to the limitations within ERCOT’s existing zonal market system a CLR can only participate as a “pseudo” generator at the point of settlement.  The resource must  be able to  respond proportionately to frequency changes and be capable of reducing or increasing consumption in response to dispatch instruction 

To provide regulation in PJM, resources must be electrically located within the PJM RTO.  The DR resource must have real-time telemetry, either internet SCADA for Demand up to 50 MW or PJMNetconnection for larger than 50 MW.  The resource must be able to receive and to respond automatically to a regulation signal, and adequately telemeter MW output to the PJM control center.  The Resource must demonstrate minimum performance standards and exhibit satisfactory performance on dynamic evaluations.  The DR resource must be registered in the Economic Load Response program.

The Midwest ISO (MISO) is proposing to allow Demand Response Resources (DRRs) to participate in the new Ancillary Services Markets, scheduled to begin operations sometime in 2008.  MISO proposes to permit two types of DRRs:

DRR Type I – Load Interruption  

· Modeled as a Resource Node and linked to a Host Load Zone Node

· Only has 2 outputs:  Zero MW or the Targeted Demand Reduction Amount

· Can be committed for either Energy or cleared for Contingency Reserves

· Dispatchable for Contingency Reserve Deployment

· Not dispatchable for Energy

DRR Type II – Controllable Loads, either loads with behind-the-meter generation or loads with the ongoing capability to meet specific reduction amounts based on dispatch instructions.

· Modeled as a Resource Node and a Load Node 

· Must submit baseline load forecast in 5 minute intervals and Offer for DRR

· Can be committed and dispatched similar to generation resources


A DRR Type II that can meet the technical requirements for regulation can bid into the regulation market.  This will requires appropriate control equipment to permit the resource to automatically respond and mitigate frequency deviations.  It must be capable of receiving and responding to AGC signals in 4 seconds and provide telemetered output data that can be scanned every 2 seconds, and provide Regulation Service in within the Regulation Response Time (currently 5 minutes) for a continuous duration of 60 minutes.
3.
M&V for DR Regulation

The combination of telemetry and direct dispatch of loads eliminates the need for measurement and verification.  Performance is measured directly, and is readily apparent.  Presumably, DR resources would be held to similar standards to generators, since regulation is a defined service and operators need to have confidence that resources whose bids have been accepted will perform as expected.  The rapid response required, and the potential for frequent calls, makes it unlikely that a load resource could “game” measurements.  Baselines are irrelevant, since from an operations standpoint, only the decline in load from the time of dispatch to the required response period has value.

In ERCOT, qualification as a controllable load requires passing a test during a continuous sixty minute period responding to a random sequence of raise, hold, and lower control signals, within the stated high limit, low limit, and ramp rate limit, with each signal (raise, lower, or hold) unchanged for at least two minutes.  During the test, one ten minute period will test the CLR’s ability to achieve the entire amount of Regulation Up requested for qualification during the period.  The correlation coefficient between the expected average response from one minute to the next, and the actual measured response during those minutes shall be statistically significant to two positive standard deviations in order to pass the test.  A similar test is applied for Regulation Down.   

B.
Ten Minute Spinning Reserves and Nonspinning Reserves
1.
Ten Minute Reserves in RTOs

Generation that is already on-line, or "spinning", is usually composed of the portion of unloaded Synchronized generating capacity that is immediately responsive to system frequency and that is capable of ramping over a specified range within 10 minutes.  This resource is utilized by all the RTOs, however, they differ somewhat concerning whether they include 10 minute non-spin reserve separately or as part of responsive reserves.

Ten minute non-spinning or non-synchronized reserves are primarily generation that is available but not on-line, that is capable of being synchronized and ramping to a specified level within 10 minutes, and then capable of producing dispatched energy for a specified period.  Some newer combustion turbines are capable of meeting this requirement.


ISO-NE and the NYISO have separate 10 minute non-spinning reserves.  PJM and ERCOT combine spinning reserves with non-spinning reserves.  This reflects the general consensus that all ten minute reserves are “contingency” reserves, available to meet a contingency such as a generation unit failing in the time frame required by NERC regulations.

In PJM, “Synchronized Reserve” is reserve capability that can be converted fully into energy or load that can be removed from the system within 10 minutes of dispatch and must be provided by equipment electrically synchronized to the system.  Synchronized Reserve includes both spinning reserve and non-spinning reserve, but splits these reserves into Tier 1 and Tier 1 Synchronized Reserve capacity.  


Tier 1 is composed of the traditional spinning reserve that’s available from increasing the output of synchronized generators already on the system.  If the amount of Tier 1 estimated for a given hour is insufficient to meet the PJM Synchronized Reserve Requirement, PJM assigns resources to deviate from economic dispatch in order to provide the remainder of the requirement.  The extra capacity that must be committed is designated Tier 2.  The acquisition of Tier 2 reserves is performed jointly with regulation and energy through a simultaneous co-optimization for that hour of the operating day.  An opportunity cost is estimated for each resource that is eligible to provide Tier 2 synchronized reserve (DR resources have an estimated opportunity cost of zero).  This estimated opportunity cost is then added to the offer price to create the merit order price.  All available Tier 2 synchronized reserve resources are ranked in ascending order of their merit order prices, and the lowest cost set of resources necessary to simultaneously meet the Synchronized Reserve Requirement, Regulation Requirement, and energy that hour is determined.

ERCOT also combines Spinning and Nonspinning reserves in a general reserve called Responsive Reserve Service (RRS).  Generation resources are treated the same as 10 minute spinning reserves in other markets.  However, LaaRs are also eligible to supply RRS.  LaaRs evolved out of the traditional utility interruptible power programs, which were permitted to supply 25 percent of RRS.  After deregulation, the limit on loads was raised to 50 percent of RRS.  LaaRs must also have an armed under frequency relay, in most cases set at 59.7 Hz, which is given as the justification for treating them as equivalent to spinning reserves.
2.
Current Demand Response Ten Minute Spinning Programs

Currently, I am not aware of other regions where loads are providing 10 minute spinning reserves other than ERCOT.  In ERCOT, controllable loads, similar to the requirements for providing Regulation, can bid into the RRS as equivalent to generators (and not bound by the 50% limit on LaaRs).  The incentive for doing so is due to excessive bidding by LaaRs, which receive the price set by the generator RRS bid stack.  This excess, because of the requirement that LaaRs only provide 50 percent of RRS, has caused LaaRs to be prorationed during periods when more than 1150 MW are bid (including self-supplied LaaRs).

MISO is proposing to allow both DRR-Type I and Type II resources to provide 10 minute spinning reserves.   A load providing reserves must be capable of providing telemetered output data that can be scanned every 10 seconds (DRR-Type I can provide 10 second metered output data as part of normal meter data submission).  DRRs must be physically modeled in the Network Model as a generating unit.  Telemetry must be available to indicate how much load is being reduced by this resource in Real-Time.  DRRs must submit an Energy Offer that consists of a monotonically increasing curve of no more than 10 price and quantity segments.  A DRR must be capable of deploying 100% of their cleared Spinning Reserve within 10 minutes, for a

continuous duration of 60 minutes or greater.

3.
Current Demand Response Ten Minute Nonspin Programs
NYISO (proposed):  

When the ISO’s software can support provision of this product, Demand Side Resources that are capable of reducing their Energy usage within ten minutes shall be eligible, provided that they are capable of reducing Energy for at least thirty minutes, to supply 10-Minute Non-Synchronized Reserve. 

PJM:   

Non-Synchronized Reserve is reserve capability that can be fully converted into load that can be removed from the system within 10 minutes of the request from the PJM dispatcher and is provided by equipment not electrically synchronized to the system.  In PJM, DR Resources must either have the ability to receive and acknowledge All-call messages, or the customer may receive Synchronized Reserve Event status point via SCADA or ICCP at customer expense.  The DR Resource must have controls to automatically drop load which have been approved by PJM.  There must also be telemetry that is capable of providing metering information at no less than a one minute scan rate.  Metering is not required to be sent to PJM in real time, but data must be submitted within 24 hours of a Synchronized Reserve Event.  Demand resources may be aggregated and offered into Synchronized Reserve Market as one combined resource, but aggregated resources must be within same Synchronized Reserve Market Zone.  Unit responses are verified by the PJM Performance Compliance Dept following each event, and actual responses compared to assignments at start of Synchronized event used to determine penalties.
MISO (Proposed):  

 A load providing reserves must be capable of providing telemetered output data that can be scanned every 10 seconds (DRR-Type I can provide 10 second metered output data as part of normal meter data submission).  DRRs must be physically modeled in the Network Model as a generating unit.  Telemetry must be available to indicate how much load is being reduced by this resource in Real-Time.  DRRs must submit an Energy Offer that consists of a monotonically increasing curve of no more than 10 price and quantity segments.  A DRR must be capable of deploying 100% of their cleared Spinning Reserve within 10 minutes, for a

continuous duration of 60 minutes or greater.


DRR Offers are also eligible to supply 10 minute non-spinning reserves (Supplemental Reserve Service).  The requirements for eligibility are similar to spinning reserve for DRRs, including providing telemetered output data that can be scanned every 10 seconds (DRR-Type I can provide 10 second metered output data as part of normal meter data submission).  A DRR must be capable of deploying 100% of their cleared Spinning Reserve within 10 minutes, for a continuous duration of three hours or greater.
  
ERCOT:


A Qualified Scheduling Entity (QSE) providing RRS through a LaaR must provide for communications equipment to receive ERCOT telemetered control deployments of service power, and separate telemetry of the real power consumption of each LaaR, the LaaR response to Dispatch Instructions for each LaaR, and the status of the breaker controlling that LaaR.  The status of the high-set under frequency relay will also be telemetered.  A LaaR must be loaded and capable of unloading the scheduled amount of RRS within 10 minutes of instruction by ERCOT and by action of under-frequency relays as specified by the Operating Guides.  A Qualified Scheduling Entities’ (QSE) LaaR portfolio response is expected to be not less than ninety-five percent (95%), nor more than one hundred fifty percent (150%) of the RRS requested.

CAISO – MRTU:   

Curtailable Demand may be offered to CAISO to meet Non-Spinning Reserve or Imbalance Energy.  Participating Loads that can model themselves in the same On/Off states as pumps and execute a Participating Load Agreement (PLA) can participate like pumps.  CAISO dispatches Non-Spinning Reserve as contingency only reserve, using pseudo-generators at the locations of the Participating Load.  Actual response is expected as a reduction in demand.

4.
Measurement and Verification for Contingency Reserves

Since RTOs impose similar dispatch communication, metering and telemetry requirements on contingency reserves as they do for regulation, the M&V issue becomes moot.  The short response time ameliorates concerns with gaming, as a bid for a set quantity to be delivered in a set period of time provides little incentive to boost consumption in anticipation of a call to curtail demand. 

The one exception is ISO-NE's Demand Response Reserve Pilot program.  The purpose of the pilot is to demonstrate based on actual response data whether Demand Resources can reliably provide reserve services, specifically 10-minute and 30-minute Operating Reserve services.  The pilot will also determine the requirements for the level and type of control room communications, dispatch, metering, and telemetry, and evaluate lower cost communications and telemetry solutions that meet the requirements and are more suitable for DR Resources. 


The program includes a variety of resources, customers with emergency generators as well as pure demand response customers who can reduce weather sensitive and non-weather sensitive loads.  Resources are required to use IBCS, and 5-Minute Data is required.  The resource or DR Provider can propose to ISO-NE customized Monitoring and Verification (M&V) plans for any or all of their Resources.  Customized M&V plans must include near Real-Time data reporting.


Actual performance will be measured as the maximum load reduction that is achieved in any 5-minute interval over the Pilot Activation.  The methodology for determining a resource’s actual performance, in MW, within the Pilot Activation will be the same as what is currently used in the 30-Minute Real-Time Demand Response Program.  Eighteen or more random events, lasting from 30 minutes to one hour in duration will be called over the summer of 2007 to test the performance of pilot participants.  ISO-NE will typically send notification thru the IBCS Open Solution 10 to 15 minutes before the activation start time.

C.
Thirty Minute Nonspin Reserves
1.
Thirty Minute Nonspin Requirements in RTOs


The standard requirement for thirty minute non-spin reserves, is of course, to be provided from unloaded on-line capacity that can be synchronized and ramped to the bid-specified output level within 30 minutes.  Thirty minute non-spin cannot be fulfilling any other commitment from the capacity, including participation in energy markets, self-generation, or other reserve transactions.  Thirty minute non-spin are generally not considered Contingency Reserves.
2.
Current Demand Response Thirty Minute Nonspin Programs
NYISO (proposed):  

When the ISO’s software can support their provision of this product, Demand Side Resources that are capable of reducing their Energy usage within 30 minutes shall be eligible to supply nonsynchronized 30-Minute Reserves.
PJM:  

Secondary Reserve includes load that can be removed from the system within a 10-to-30 minute interval following the request of the PJM dispatcher.  Resources providing Secondary Reserve need not be electrically synchronized to the system.
ERCOT:


Any QSE that represents a provider of Non-Spinning Reserve (NSRS) using LaaR shall provide separate telemetry of the real power consumption of each LaaR, the LaaR response to Dispatch Instructions for each LaaR, and the status of the breaker controlling that LaaR.  NSRS providers must be capable of being synchronized and ramped to their bid-specified output level within 30 minutes.  Loads providing NSRS must provide a telemetered output signal, including breaker status, and be manually interrupted (e.g., opening a circuit breaker) within 30 minutes notice.  The minimum amount of NSRS that may be offered to ERCOT is 1 MW.  QSEs using Loads to provide NSRS must be capable of responding to ERCOT Dispatch Instructions in a similar manner to QSEs using Generation Resource to provide NSRS.

3.
M&V for DR Supplying Thirty Minute Non-spin Reserves

The same M&V issues generally apply to the thirty minute non-spin reserves as to contingency reserves. 
E.
Other Reserves
ERCOT:

 
Replacement Reserve Service (RPRS) is provided by Resources that may otherwise be unavailable to ERCOT in the hours that ERCOT requests RPRS.  These Resources may include Generation Resources that are expected to be off-line in the requested hours and LaaRs that otherwise may be unavailable to be dispatched by ERCOT.  The minimum amount of RPRS that may be offered to ERCOT is one MW.  QSEs using Loads to provide RPRS must be capable of responding to ERCOT Dispatch Instructions in a similar manner to QSEs using Generation Resources to provide RPRS.  Performance shall be satisfactory if the Resource is brought On-line or made available and the QSE makes available required Balancing Energy bids, which, for a LaaR, is at least in the amount of the capacity of the awarded Resource.  
CAISO - MRTU:  


Replacement Reserve as an Ancillary Service from Curtailable Demand must be completely disconnected pursuant to a Dispatch instruction within sixty minutes after issue of the instruction; the minimum change in the electrical consumption of the Load must be at least 1 MW; and the Load must be capable of being interrupted for at least two hours.  The operator of the Curtailable Demand must have a means of receiving a Dispatch instruction to initiate a reduction in Demand within one minute of the ISO Control Center’s determination that Replacement Reserve capacity must be Dispatched. 
III.
Demand Response Reliability Reserves

The RTOs have numerous demand response reliability reserve programs, with response times ranging from a half-hour to two hours.  These are usually triggered by a request by the RTO, but have less stringent monitoring, communication and performance requirements than ancillary service products.  However, the participant is obligated to reduce demand, and is treated like a capacity resource in many markets (eligible for capacity payments).  
ISO-NE:
Real-Time Load Response Program 

This program requires customers to reduce electricity usage within either 30 minutes or two hours of a request by ISO-NE during Reliability Events (the vast majority of participants have chosen the 30 minute option).  Compliance with reliability events, which coincide with ISO-NE Operating Procedure No. 4 (OP-4)
 conditions, is mandatory.  The Real-Time Load Response Program (LRP) is activated at different Action Steps of OP-4 depending on the program's notification time and the technology used by the participating customer to accomplish the load reduction.
  



Real-Time LRP Resources must be at least 100 kW.  Both the 30-minute LRP and the 2-hour LRP require the use of an Internet-based communication system (ICBS).
  ISO-NE's IBCS system is an open architecture system which allows a variety of vendors to provide participating customers with IBCS services.  Meter data, reliability event notification messages, and other data are transmitted via the Internet between ISO-NE and Enrolling Participants and participating customers.  The Real-Time LRP customer is monitored by the Control Room operating personnel to provide system load assessment.


A Real-Time Demand Response resource must be defined in the same manner for the purposes of dispatch and Settlement.  Real-Time Demand Response loads may include individual or aggregated loads of end-use customers or other operator controlled demand-reducing actions.  No telemetering is required for Real-Time Demand Response resources. 

The Market Participant claiming Real-Time Demand Response resource must assure that the metering and recording of hourly MWh is in a manner that will allow determination of the amount of interrupted load for calculation in accordance with the ISO LRP Manual.


The term Interval Meter refers to a meter that records on at least a 15 minute basis and may store energy data to a finer granularity.  Typically, the Interval Meter will be the meter used by the distribution company for billing purposes and will be a revenue quality meter.  Generally, the accuracy on a revenue quality meter is ± 0.5%.  In the case where Interval Metering is installed specifically for the LRP and will not be used for other billing purposes, the meter installation can either be a revenue quality meter as described above or a non-revenue quality meter with an overall accuracy of ±2.0% as the source of the performance data.

Demand Resources in the Real-Time LRP will qualify as ICAP Resources.  The quantity of a participant's ICAP credit is based on their enrolled reduction or actual performance in a reliability event.  The credit for the actual Amount Interrupted during a Load Response Event is determined as the maximum interruption achieved by the Demand Resource in any recording interval during the Load Response Event.
  

Real-Time Profiled Response Program 


The Real-Time Profiled Response Program encourages the aggregation of small loads including residential super-thermostat programs, pool pumps and distributed generation.  A program participant aggregating Demand Resources for this program is required to provide a statistical response factor for the group.  For example, an aggregated 10 MW Demand Resource having a 50% response rate would be credited for 5 MW of response when called.  The amount of interruption is statistically determined, not measured against a baseline.  The minimum zonal quantity is 200 kW.  Real-Time Profiled Response resources will interrupt when directed by the ISO through the IBCS, and be implemented in accordance with the operating characteristics submitted by the Market Participant.  Demand Resources that participate in the Real-Time Profiled Response Program are eligible to qualify as an ICAP Resource.  Performance audits may be conducted on an annual basis at a time chosen by the ISO, or the ISO may accept the statistical analysis.
   


No real-time telemetering per OP 18 is required for Real-Time Profiled Response resource nor is interval metering is required.  However, the Market Participant must install sufficient research metering to provide statistically significant interval data regarding the interruptions.  Real-Time Profiled Response resources are not required to provide near real-time feedback to ISO operations but must provide the statistically calculated amount of interruption to the ISO no later than thirty-six hours following the day of the interruption event.  This data must be provided via electronic means as specified by the ISO.   

Calculation of Customer Baseline

The Customer Baseline (CB) is the average hourly load, rounded to the nearest kWh, for each of the 24 hours in a day.  The CB used for computing performance shall consist of eligible weekdays (weekdays that are non-Demand Response Holidays and non-interruption days).  There is no CB required for Profiled Response or when an approved M&V Plan is used, as the calculation in accordance with the M&V Plan will be used for the performance measurement.  


The CB for a New Asset (with no previously computed baseline) is the simple average for each hour in the day based on meter data from the initial 5 business days after the asset is approved and hourly meter data begins to be recorded.  Missing data during these initial 5 days will be assigned the value of zero and used in the computation of the CB.  Once the CB can be computed, the asset is ready to interrupt.  From this point forward, the CB is calculated the same as any other asset that is ready to respond.


The CB for Existing Assets is the CB is calculated starting from the previous day’s CB.  If the present day is a Load Response Event day, the CB for the present day is equal to the CB for the previous program day.  If the present day is a non-Load Response Event program day, the present day’s CB is computed using the weighted average of the previous day’s CB and the meter data for the present program day.  The weighting for this calculation are 0.9 applied to the previous day’s CB (which initially is the average of the first five days) and 0.1 applied to the meter data.  The computed CB becomes the CB for the next program day.  The computation is performed separately for all 24 hours of the day.  When computing the CB, missing data will be assigned the value of zero.


In determining the actual interruption provided, the CB is subject to adjustment (upward, but not downward) to reflect the actual usage for the two hours preceding the interruption.  The adjustment to the CB to reflect the actual usage for the two hours preceding the interruption will be calculated separately for each Load Response Event day, and the adjustment for consecutive days will be the higher of the previous Load Response Event day’s adjustment or the present day’s adjustment.
  

NYISO:

Installed Capacity/Special Case Resource program


The Special Case Resources (SCR) program allows customers that can meet certification requirements to offer unforced capacity (UCAP) to Load Serving Entities (LSEs).  SCRs can participate in the ICAP Market just like any other ICAP Resource.  Participants register either for the Emergency Demand Response Program (EDRP) or SCR but not both.


SCRs are Loads capable of being interrupted upon demand, and distributed generators, rated 100 kW or higher, that are not visible to the ISO’s Market Information System.  The UCAP of a SCR corresponds to its pledged amount of Load reduction as adjusted by historical performance factors, increased by the Transmission loss factor.  SCRs may only be offered in even increments of 100 kW, though SCRs may be aggregated, provided that each such aggregation is identified as a single block.  The performances of each SCR are reported individually, and aggregation cannot be used to allow over-performance by one SCR to compensate for under-performance by another SCR.  

Interval meters are required of all SCRs (Demand Side Resources may use non-revenue interval metering devices with an overall accuracy of ±2% as the source of performance data).  A SCR must have a RIP that agrees to be bound by notification and other requirements, and RIP performance will be based on the performance of its overall portfolio of SCRs.  A RIP will not be charged with a deficiency penalty if the total performance of its portfolio meets or exceeds the total capacity it is committed to supply.
 

The NYISO will also allow participation by aggregations of small customers using alternative metering and performance measurement, except that the total of all such aggregations for SCRs shall not exceed 100 MW.  SCR aggregations follow the same rules as for the EDRP.  Aggregations must be at least 0.5 MW.  Aggregations receive an initial settlement of 75% of the deemed response, with a final settlement assessment and true up at the end of the contract term.  Aggregators must accept full responsibility for payments to and penalties levied against the members of the aggregation.  Proposals for measuring aggregation performance can involve metering devices on representative samples of participants and/or verifiable behavioral actions, equipment operating logs, or other data sufficient to indicate the load reduction level.  The Aggregation broker is responsible for all costs associated with developing and administering the alternative performance methodology.  Applications for alternative methodologies must include an explicit description of the methodology and how it would be tracked and administered.  The NYISO may, at any time, terminate its agreement with an aggregation broker if it determines that the broker is not fulfilling it obligation under the aggregation agreement.  

A Special Case Resource must be available for a minimum four hour block.  The obligation to reduce Load shall commence at the top of the hour after the NYISO has provided notice.  On the day before performance may be required, the NYISO shall provide notice to the RIP, and on the operating day the NYISO shall provide at least two hours notice.  Day-ahead notification of potential need will be issued only when the Day-Ahead Market indicates potential serious shortages of supply for the next day.  Requested hours of operation within the two hour notification window and/or beyond the maximum 4 hours obligation will be considered voluntary for purposes of performance measurement.  Performance calculations and energy payments will only be calculated for energy reductions for whole clock hours.
 

Calculation of Customer Baseline

The NYISO will use the average of the one-hour peak Loads during the noon to 8 PM time period during the four middle months in each six month Capability Period to create a SCR Average Peak Monthly Demand (“APMD”) baseline.  The NYISO will use the Summer 2006 Capability Period performance to calculate the baseline and this APMD methodology will be applied to all curtailable Load SCRs beginning with the Summer 2007 Capability Period. 

If a new resource has no interval billing meter data from the prior like Capability Period, its Installed Capacity value may be provisionally based on billing demand data.  Such declarations will be subject to actual in-period verification using actual interval billing meter data and the resource’s performance during an event or audits.
 

PJM:

Emergency Load Response Program

PJM recognizes three types of Load Management:

· Direct Load Control (DLC) – employing a communication signal to cycle equipment (typically water heaters or central air conditioners).

· Firm Service Level (FSL) – a customer reducing its load to a pre-determined level  
· Guaranteed Load Drop (GLD) - a customer reducing its load by a pre-determined amount 
For each type of Load Management above, there is a one hour and two hour notification periods.


The Load Management load reduction value for a FSL customer will be based on the Peak Load Contribution for the customer, as determined by the 5CP methodology.  The load management value for a Firm Service Level customer will be equal to the difference between its Peak Load Contribution and its pre-determined firm load adjusted for system losses


The load management value for a GLD customer will be the guaranteed load drop amount, adjusted for system losses, as established by the customer’s contract with the LM Provider.  The value nominated shall not exceed the customer’s Peak Load Contribution.


The load management value for a DLC program is equal to the PJM-approved per-participant load reduction (evaluated at average peak day weather conditions and adjusted for the switch operability rate) multiplied by the number of active participants, adjusted for system losses.  DLC load research studies will be designed to achieve a minimum accuracy of 90% Confidence with 20% error.  All Providers utilizing the modeled base per-participant impacts must submit to PJM a switch operability rate study, reflecting the percentage of all active switches which both receive the control signal and operate.  This study must achieve a minimum accuracy of 90% Confidence with 10% error.  A Provider without a switch operability study, or with one older than five years, will be given a switch operability rate of 50%.


There are two options for participation in the Emergency Load Response Program (LRP).  Participants in the Full Program Option receive an energy payment for load reductions during an emergency event and an Active Load Management (“ALM”) credit.  A load reduction participant must have the ability to reduce at least 100 kW of load, and be capable of receiving PJM notification to participate during emergency conditions.
  Full Emergency LRP participants shall indicate a Peak Load Contribution or a GLD for the purpose of determining capacity credit.  DLC participants will indicate the MW quantity to be reduced from the PJM approved results of the research requirement.

PJM membership is required to participate, though any existing PJM Member may act as a third party for non-members, as the Curtailment Service Provider (CSP).  LRP participants must have metering equipment that provides integrated hourly kWh values with a maximum error of two percent.  The measured reduction of Full Emergency LRP participants can be either measured output of backup generation or the difference between the metered load the hour before the reduction and each hour during the reduction.  This value cannot be estimated nor can it be averaged over some historical period.  Metered load reductions will be adjusted up to consider transmission and distribution losses.
  The reduction of the participant that nominates Direct Load Control will be based on load research and customer subscription.


PJM will initiate the request for load reduction following the declaration of Maximum Emergency Generation.  PJM posts the request for load reduction using various media, and participants in the Full Program Option are required to reduce load, unless they have already reduced load in the Economic LRP.
  The minimum duration of a load reduction request is two hours.  The magnitude of relief provided by Full Program Option participants shall be the amount PJM dispatches up to the kW amount declared.  Full Program Option participants that fail to provide a load reduction when dispatched by PJM shall be assessed the Deficiency Charge specified in the Reliability Assurance Agreement.
 


Non-hourly metered customers may participate in the Emergency LRP on a pilot basis.  The customer or its CPS or LSE must propose an alternate method for measuring hourly demand reductions and the Office of the Interconnection shall approve alternate measurement mechanisms on a case-by-case basis.  Demand reductions by non-hourly metered customers shall be limited to a combined total of 500 MW of reductions in both the Emergency LRP and the Energy Market.  Non-hourly metered customers shall be subject to the rules and procedures for participation in the Emergency LRP.  Following completion of a Pilot Period, the alternate method shall be evaluated to determine whether such alternate method should be included in the PJM Manuals as an accepted measurement mechanism.
 
Compliance:


Compliance is event based (compliance is verified only if an event occurs between June and September).  PJM will establish and communicate reasonable deadlines for the timely submittal of event data to expedite compliance reviews.  Compliance reviews will be completed as soon after the event as possible, with the expectation that reviews of a single event will be completed within two months of the end of the month in which the event took place.  Compliance for DLC programs will consider only that the control signal was actually sent.  Compliance is checked on an individual customer basis for FSL, by comparing actual load during the event to the firm service level, and for GLD by comparing actual load dropped during the event to the nominated amount of load drop.  Compliance is averaged over the full hours of an ALM event, for each customer or DLC program.   
IV.
Interruptible Power Programs

V.
Demand Response Economic Bidding


Demand Response economic bidding can be split between voluntary emergency programs, where DR resources receive payments for load reductions, and bidding into energy markets where DR resources receive the market price or a payment based on market price.  Where DR is used for arbitrage or part of a portfolio, M&V becomes a contractual, and not a regulatory, matter.  In that case, private actors may use the business practices developed by NAESB as a reference point, but are free to negotiate their own measures.   
Emergency DR programs

NYISO:

Emergency Demand Response Program (EDRP)

The required Load reduction may be accomplished by Curtailing Load and/or by serving Load with a Local Generator.
  Demand Side Resources are free to participate in other price bidding DR programs, provided that the NYISO will pay under only one program for each MWh of delivered load reduction.  If an EDRP event is called and a Demand Side Resource had its bid accepted in the Day-Ahead Market, payments will be made in accordance with the Day Ahead rules, otherwise demand reduction will be paid accordingly to EDRP rules.
 


The ISO may use its discretion to activate the EDRP in response to Locational or statewide Operating Reserve shortages or forecasts of an Operating Reserve shortage, or a Major Emergency.  The ISO shall attempt to provide day-ahead notice that it may activate the EDRP.  The ISO shall provide at least two hours’ notice of its activation of the EDRP.  The notice shall specify the time at which the ISO requests that demand reductions begin and whenever possible, specify when the need for demand reductions will end.


Participation in the EDRP is voluntary, and the ISO shall not penalize CSPs that fail to perform.  CSPs shall provide sufficient hourly interval metering data, pursuant to ISO procedures, to allow verification of their demand reduction performance.  Demand Side Resources may use non-revenue interval metering devices as the source of performance data.  Non-revenue-grade meters meeting the 2% accuracy requirement may be installed by CSPs as long as they are certified by a Professional Engineer as meeting ANSI C12 standards and are periodically tested and calibrated in accordance with the standards applicable to MSPs.  CSPs shall verify their demand reduction performance by providing interval metering data to the ISO within 45 days of their participation in the Emergency Demand Response Program.  All load reduction data are subject to audit by the NYISO and its market monitoring unit.


Small customers can be aggregated into an EDRP eligible load.  Aggregations must be at least 0.5 MW for EDRP, to be established as part of the approval of the verification methodology; the sampling plan or other measurement methodology.  The MW limit can also be met by combining participants enrolled by different brokers provided that the brokers agree to submit all participants under a single program entity.  Aggregations receive an initial settlement of 75% of the deemed response.  At the end of the contract term under which the aggregation was approved, and after all required analyses have been conducted, the NYISO will perform a final settlement assessment. Aggregators must accept full responsibility for payments to and penalties levied against the members of the aggregation.  The Aggregation broker is responsible for all costs associated with developing and administering the alternative performance methodology.  The NYISO may, at any time, terminate its agreement with an aggregation broker if it determines that the broker is not fulfilling it obligation under the aggregation agreement.

PJM: 


Participants in the Energy Only Option of the Emergency Load Response Program (LRP) receive only an energy payment for load reductions during an emergency event.  A load reduction participant must have the ability to reduce at least 100 kW of measurable and verifiable load, as metered on an Electric Distribution Company (EDC) account basis, and be capable of receiving PJM notification to participate during emergency conditions.
 

Non-hourly metered customers may participate in the Emergency LRP on a pilot basis pursuant to certain conditions.  The customer or its CSP or Load Serving Entity (LSE) must propose an alternate method for measuring hourly demand reductions, which will be approved by PJM on a case-by-case basis.  Demand reductions by non-hourly metered customers using alternate measurement mechanisms on a pilot basis will be limited to a combined total of 500 MW of reductions in both the Emergency LRP and the Economic LRP.  PJM also will consider LSE/CSP sponsored pilot programs for customers without hourly metering for up to two years.  Participation in the non-hourly metered customer pilot will be subject to the same rules and procedures as the Emergency LRP.  Following the two year pilot period, each alternate method must be approved through the normal PJM stakeholder process in order to continue to be used.

MISO:

MISO is still working out the details of a proposed Emergency Bidding Program.
Price Bidding Programs
ISO-NE:

The Day-Ahead Load Response Program (DALRP)


The DALRP allows Real-Time program participants to submit an offer concurrent with the Day-Ahead Energy Market to curtail electricity consumption for the following day.  The two part bid includes a strike price and an optional Curtailment Initiation Price, the amount of curtailment, and a minimum duration.  The DALRP is not intended to pay for load reductions that would have been scheduled in any event, such as facility shut-downs.  


A program participant may submit an offer concurrent with the Day-Ahead Energy Market on behalf of a Demand Resource in increments of 100 kW or more.  Resources may be aggregated to reach the 100 kW minimum.  The minimum offer is $50/MWh and the maximum is $1,000/MWh (including the average Curtailment Initiation Price).  Demand Resources participating in the DALRP can also participate in Real-Time Demand Response Programs.  Demand Resource offers that clear in the Day-Ahead Energy Market will be paid the applicable Day-Ahead Zonal Price.  To the extent a participant’s Real-Time load response deviates from its nominated response, any charges or credits associated with such deviations will be allocated to the program participant, based on the Real Time price.  Data for calculating actual performance, including the base line and actual reductions shall be provided on a daily basis with other meter reading data.

Real-Time Price Response Program 


Voluntary reductions will be allowed when the Day-Ahead hourly Zonal Price or a forecasted hourly price is greater than or equal to $100/MW and the ISO has transmitted instructions that the eligibility period is open.  A Real-Time Price Response resource must be less than five MW and at least 100 kW or as approved by the ISO on a case-by-case basis.  Communication of opportunities to participate are made through the IBCS, e-mail notification and a posting on the ISO's web site.  Real-Time Price Response may use either the IBCS or a “Low Tech” option for notification of an event.
  


Real-Time Price Response resources are not required to provide near real-time feedback to ISO operations but must provide the actual amount of interruption to the ISO no later than thirty-six hours following the day of the interruption event, or before the 90 day resettlement period is run.  This data must be provided via electronic means as specified by the ISO.  Real-Time telemetering is not required, but interval metering or an approved M&V plan is required.  Meter readings are submitted daily to the ISO on the same schedule as other meter data.

Program participants will receive the higher of the applicable Real-Time Zonal Price for interrupted consumption (measured against the base line) or a minimum payment of $100/MWh when the eligibility period is opened.  A Real-Time Price Response resource cannot presently be modeled in the EMS.  The ISO will resettle the Real-Time Market after approximately 90 days and will pay program participants at that time.
 

Calculation of Customer Baseline

The CB is the same as for the Real-Time LRP, with some minor exceptions.  The CB calculation for a Demand Resource participating in the Day-Ahead LRP will exclude any day in which the Demand Resource had a cleared Day-Ahead offer.  For Real-Time Price Response Program customers, the ISO's Settlement department will calculate the baseline.  The Enrolling Participants in the Real-Time Price Response Program may have their IBCS Provider calculate an “estimated” CB for the customer’s benefit.   The IBCS Provider or the Meter Reader (in the case of the Low Tech and “Super” Low Tech options) of Real-Time Price Response Program customers are required to provide the ISO with hourly meter data in an ISO specified format by the third business day after the Operating Day.  Meter Readers using the "Super" Low Tech reporting option must provide hourly-integrated values to the ISO in an ISO specified file format before the 90 day resettlement is performed.  Enrolling Participants that choose this option waive their ability to request resettlement with respect to billing for these Demand Resources.  For settlement of the Real-time Price Response Program, the Customer Baseline is calculated by the ISO.  The CB depicted by the IBCS Provider is for informational purposes only and will not be used in the LRP settlement.
  

NYISO:
Day-Ahead Demand Response Program (DADRP)


DADRP provides retail customers with an opportunity to bid their load curtailment capability into the day-ahead spot market as energy resources.  Customers submit bids specifying the hours and amount of load curtailment they are offering for the next day, and the price at which they are willing to curtail.  Small customer aggregations must be at least 2 MW for DADRP.  The NYISO will establish a means of certifying the aggregation as part of the approval of the verification methodology.  Currently the bid floor price is $75/MWh.  Bids are structured like those of generation resources.  DADRP program participants may specify minimum and maximum run times and effectively submit a block of hours on an all or nothing basis.  Demand Reduction Bids can set Day-Ahead LBMP if a Demand Reduction Bid is the last resource chosen.  They are eligible for production cost guarantee payments to make up for any difference between the market price received and their block bid price across the day.  Load scheduled in the Day-Ahead Market (DAM) is obligated to curtail the next day.  Failure to curtail results in the imposition of a penalty for each such hour defined by the MW curtailment shortfall times the greater of the corresponding day-ahead or real-time market price.

Customer Baseline

A Demand Side Resource’s Customer Baseline Load (CBL) will provide a reference to verify its compliance with a scheduled curtailment.  The CBL is based upon the five highest energy consumption levels in comparable time periods over the past ten eligible days, beginning two days prior to the day for which the load reduction is bid.  Holidays, ERDP events and days when DADRP bids were accepted are not included in this calculation, nor are low usage days when load falls below 25% of the average usage level.  LSEs are required to provide hourly interval metering data to validate performance.  Demand Side Resources will be required to have interval billing metering that provides integrated hourly kWh values for market settlement purposes, and will be responsible for any incremental metering and billing system implementation and administration costs.  Demand Side Resources participating in the DADRP must have an integrated hourly meter for each participating load.  Performance for interruptible loads is measured as the difference between the Customer Baseline and the actual metered usage by hour during the period when load reduction is scheduled.

PJM:

Each Market Participant's profile (which is defined by PJM) shall specify the transmission zones or aggregates for which that Participant is eligible to submit load response bids.
  In order to maintain adequate system control, PJM operators will be required to know the amount of load expected to be reduced at varying price levels.  An end-use customer or its representative is responsible for maintaining the load reduction information, including the amount and the price at which load might be reduced.  The LRP Registration/Update web site is used for this purpose.   


To participate in the program, except for participants in the non-hourly metered customer pilot program, the LRP end-use customers must have metering equipment that provides integrated hourly kWh values that either meets the EDC requirements for accuracy or has a maximum error of two percent over the full range of the meter.  The installed meter must be an EDC-owned hourly meter or an end-use customer-owned meter approved by PJM (either read electronically by PJM or the readings are forwarded to PJM).  For load reduction that is not metered directly by PJM, data is to be submitted to PJM within 60 days of the event.  Meter readings must be provided for each hour during which load reduction was accomplished.  All load reduction data is subject to audit by PJM.


Non-hourly metered customers may participate in the Economic LRP on a pilot basis pursuant to certain conditions.  The customer or its Curtailment Service Provider (CSP) or Load Serving Entity (LSE) must propose an alternate method for measuring hourly demand reductions.  PJM will approve alternate measurement mechanisms on a case-by-case basis for a time period specified by PJM.  Participation in the non-hourly metered customer pilot, with the sole exception of the requirement for hourly metering, will be subject to the same rules and procedures as the Economic LRP (both real-time and day-ahead options), whichever is applicable.  Following the two year pilot period, each alternate method must be approved through the normal PJM stakeholder process in order to continue to be used.

Day-Ahead Economic Load Response Program


PJM will accept demand reduction bids from an end-use customer or its representative (LSE/CSP) for a specific MW curtailment (in minimum increments of 0.1 MW).  Load Response Bids shall specify for each Demand Resource, the quantity to be reduced, the location (transmission zone or aggregate), and the strike price, in $/MW, at which the load shall be curtailed.  End-use customers participating in the Economic LRP may choose to reduce load or they may choose to be dispatched by PJM.  The Load Response Bid can also include, for each Demand Resource, shut down costs for each period and minimum down times for which the load reduction must be committed.  Shutdown cost represents the fixed cost associated with committing a load response resource.  Minimum down time represents the minimum number of contiguous hours for which a load response bid must be committed in the Day-Ahead market.


The end use customer or its representative shall send an email to PJM concurrent with or up to one hour immediately prior to beginning the reduction, and prior to the end of their load reduction.  Demand reduction bids can set day-ahead LMP just as a comparably bid generator.  Load reductions under this program will not be eligible to set real time price on the PJM system unless metered directly by PJM.
Real-Time Economic Load Response Program


Participants, including end-use customers that have LMP-based contracts, have the option to participate in the Real Time market.  The end-use customer or its representative (LSE/CSP) provides PJM with a “strike” price for the end-use customer’s zonal LMP, as well as any shutdown costs and opportunity costs and minimum number of contiguous hours for which the load reduction must be committed.  They also must provide the time, in minutes, needed to reduce demand.   The Participant may also indicate if a load reduction may be dispatchable in real time operations.  Participants shall send an email to PJM concurrent with or up to one hour immediately prior to beginning the reduction, and an email to PJM up to one hour prior to the end of their load reduction, if they haven’t specified the load reduction duration.  If a participant is not accepted in the Day Ahead Market and indicates that it wishes to be dispatchable in real time, the PJM dispatcher will use operational information provided during registration to dispatch the unit.  Load reductions due to this program will not be eligible to set real time price unless metered directly by PJM.


An Economic LRP Participant in the real-time energy market will be compensated for reducing demand based on the actual kWh relief provided in excess of committed day-ahead load reductions plus the adjustment for losses.
  Economic LRP that have demand reductions committed in the Day-ahead Energy Market that don't reduce load in real-time will be charged real-time LMP for the amount of the shortfall, plus any associated balancing reserve charges.
 

Customer Baseline:


For Economic Load Response Participants that choose to measure demand reductions using an end-use customer’s Customer Baseline Load, the Customer Baseline is determined using the 10 most recent eligible weekdays, beginning with the day two days prior to the event day, excluding holidays and event days and any day in which average load is less than 75% of the 10 day average usage level.  The five days with the lowest average load are then eliminated from the calculation of average demand.  The average daily event period usage is defined as the simple average of the participant’s actual usage over the hours in the remaining 5 days.  A LRP can elect to apply a weather sensitive adjustment.
 

PJM may consider an alternative metering basis if the method accurately represents an end-use customer’s normal load profile during the event.  Suggestions for alternative methods by which load reductions may be measured may be approved by PJM for use in this program if negotiated in good faith and agreed to by all appropriate parties, including the EDC, LSE, the end use customer, and CSP.  PJM will consider such suggestions on a case-by-case basis and intends to study alternative measurement methods during the life of the program and report the results.  Metered load reductions will be adjusted up to consider transmission and distribution losses as submitted by the CSP and verified by PJM with the EDC.

MISO


DRRs must submit an Energy Offer that consists of a monotonically increasing curve, consisting of no more than 10 price and quantity (MW) segments, or piecewise linear curve of up to 10 segments representing the price at which the DRR will voluntarily adjust its Day-Ahead Schedule.  A DRR must have a Day-Ahead Cleared schedule in order to be able to offer in real-time.
  DRR Offers in the Real-Time Energy Market are exempt from the Real-Time Energy offer cap ($1,000/MWh).  DRRs are eligible to submit Start-Up Offers and No-Load Offers.  The Start-Up Offers reflect the minimum charge (in dollars) for initiating curtailment regardless of the quantity curtailed or the duration of the curtailment.  The No-Load Offers reflect the minimum charge per hour of curtailment at the lowest MW level of curtailment.  A Market Participant seeking to submit Demand Bids into the Day-Ahead Energy Market must demonstrate to the satisfaction of the ISO that the end users to be served by the energy purchased in the Energy Market are located within the ISO Region.  Demand bids may only be submitted by a Load Serving Entity (LSE), or is purchasing energy to serve an LSE.
ERCOT:


Participation as a Qualified Balancing Up Load (BUL) requires registration as a LaaR

as well as an Interval Data Recorder (IDR).  Small residential and commercial loads can theoretically be offered as an aggregated resource, if they meet the 1 MW minimum, are offered by the same scheduling entity (QSE) that schedules the generation purchased by the customer, and have IDR meters (and telemetry to qualify as a full LaaR for AS provision).  A load makes an energy offer to the ERCOT market.  The offer is placed according to its dollar value (per MWh) in the balancing energy “bid stack” along with other offers submitted by generation resources and other BULs.  A QSE that is instructed to deploy Balancing Up Load (BUL) shall be paid a capacity payment for the 15-minute interval the instruction is issued and the three (3) subsequent intervals according to the following formulas. 

Actual participation in the BUL program has been practically nonexistent.  Demand side bidding will be eliminated with the advent of the Zonal/Nodal market, scheduled for December, 2008.
 
The baseline approach for calculating the BUL capacity payment is based on historical data—a 10-day average of actual metered load for similar days (weekends or weekdays, ignoring hours when previous curtailments were requested) prior to the deployment or curtailment.  The baseline is adjusted to actual load in the two hours prior to notice, to reflect temperature sensitive load and to address gaming concerns.
� NERC, Glossary of Terms Used in Reliability Standards, May 2, 2007.


� NERC Glossary:  The provision of capacity deployed by the Balancing Authority to meet the Disturbance Control Standard (DCS) and other NERC and Regional Reliability Organization contingency requirements.


� NERC Glossary:  Any event that causes an ACE change greater than or equal to 80% of a Balancing Authority’s or reserve sharing group’s most severe contingency. 


� Note that controllable load resources are not defined by NERC.


� NERC Standard BAL-002-0 — Disturbance Control Performance


� NERC, Standard BAL-005-0 — Automatic Generation Control


� NERC, Standard EOP-002-2 — Capacity and Energy Emergencies


� M3 - Business Practices Manual for Energy Markets Instruments, 4.10 Demand Response Resources.


� M3 - Business Practices Manual for Energy Markets Instruments, 4.10 Demand Response Resources.


� Schedule 6, Operating Reserve - Supplemental Reserve Service.


� ISO New England Operating Procedure No. 4:  Action During A Capacity Deficiency.


� OP 4 – Action 3-5, Interrupt Real-Time Demand Response – 2 hour or less notification; Interrupt Real-Time Profiled Response Resources (31.3 MW). 


OP 4 – Action 6, Deplete 30 minute reserves (600 MW)


OP 4 – Action 9, Interrupt Real-Time Demand Response – 30 Minutes or Less Notification (loads) (143.2 MW)


Prior to implementing Action 11 and beyond of this Procedure, the ISO will normally allow Thirty-Minute Reserve to go to zero. 


OP 4 – Action 12, Interrupt Real-Time Demand Response – 30 Minutes or Less Notification (emergency generators) (367.5 MW)


10 minute reserves (1000 MW). 


Quantities of reserves & demand response from ISO New England Operating Procedure No. 4:  Action During A Capacity Deficiency, Appendix A.


� ISO-NE Tariff, Market Rule 1, Appendix E, section III.E.1.1, 1.4.


� ISO New England Load Response Program Manual, April 7, 2006, pp. 3-1-2.


� ISO New England Load Response Program Manual, April 7, 2006, p. 4-1.


� For the Real-Time Demand Response Programs (30-minute notice and 2-hour notice programs), the recording interval is 5-minutes.  For the Real-Time Profiled Response program, the recording interval is an hour.


� ISO-NE Tariff, Market Rule 1, Appendix E, section III.E.5; ISO New England Load Response Program Manual, April 7, 2006, p. 2-5.


� ISO New England Load Response Program Manual, April 7, 2006, pp. 4-3-4.


� New York Independent System Operator, Compliance Report on Demand-Side Programs, ER01-3001-012, December 15, 2005, p. 1.


� NYISO Installed Capacity Manual, October 2006, pp. 4-29-31, 36.


� NYISO Installed Capacity Manual, p. 4-35


� NYISO Installed Capacity Manual, p. 4-33


� PJM Tariff, Sixth Revised, PJM Emergency Load Response Program.


� PJM Tariff, Sixth Revised, PJM Emergency Load Response Program.


� PJM Tariff, Sixth Revised, PJM Emergency Load Response Program.


� PJM Tariff, Sixth Revised, PJM Emergency Load Response Program.


� PJM Tariff, Sixth Revised, PJM Emergency Load Response Program.


� New York ISO, Market Administration and Control Areas Service Tariff, Attachment G, Emergency Demand Response Program (EDRP), II Qualification Requirements; ERDP Manual, Revision 5.0, April 6, 2004, p. 3-1.


� ERDP Manual, p. 3-2-3.


� EDRP, V-VI.


� EDRP, VII-IV; ERDP Manual, p. 6-1.


� ERDP Manual, p. 3-4-5.


� PJM Tariff, Sixth Revised, PJM Emergency Load Response Program.


� ISO-NE Tariff, Market Rule 1, Appendix E, section III.E.2.2.


If the Day-Ahead offer clears, and the associated Real-Time Demand Response Program is activated, any deviations will be charged or credited at the greater of the Real�Time Zonal Price or the applicable program floor price.


ISO New England Load Response Program Manual, April 7, 2006, p. 4-12.


� Real-Time Price Response resources are not required to provide near real-time feedback to ISO operations but must provide the actual amount of interruption to the ISO no later than thirty-six (36) hours following the day of the interruption event, or before the 90 day resettlement period is run. 


ISO New England Operating Procedure No. 14 - Technical Requirements for Generators, Demand Resources and Asset Related Demands, p. 24. 


� ISO-NE Tariff, Market Rule 1, Appendix E, section III.E.4.  


The Real-Time Price Response Program allows for an alternative data reporting method for customers who do not have daily meter reading capability.  This option is referred to as the "Super Low Tech" option.  Program participants using the "Super" Low Tech option for data reporting (where the Interval Meter is not read daily nor is the meter reading supplied to the ISO within the following 60 hours) must provide their load reduction amounts before the 90-day resettlement.    


ISO New England Load Response Program Manual, April 7, 2006, p. 3-3.


� ISO New England Load Response Program Manual, April 7, 2006, pp. 4-3-4.


� New York Independent System Operator, Compliance Report on Demand-Side Programs, ER01-3001-012, December 15, 2005, p. 1; NYISO, Day-Ahead Demand Response Manual, July 2003, p. 5.


� DADRP Manual, p. 21.


� Tariff 3.3A.5(c).


� Tariff Attachment K, Economic Operations (“Tariff”), 3.3A.5(a), 3.3A.5(d); PJM Load Response Business Rules, Revision #6, June 1, 2006.


� PJM Load Response Business Rules, Revision #6, June 1, 2006.


� Tariff 3.3A.4(a).


� Tariff 3.3A.5(b); RAA, Schedule 11 (Deficiency Charges).


� Tariff Attachment K, Economic Operations, 3.3A Economic Load Response Participants.


� NYISO, M3 - Business Practices Manual for Energy Markets Instruments, 4.10 Demand Response Resources.





