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PRICE-RESPONSIVE LOAD PROGRAMS 

September 13, 2002 

Introduction
FERC’s Standard Market Design envisions a robust role for demand-side resources in various wholesale electricity markets.  Table 1 lists wholesale electricity markets, the demand-side program or strategy, the policy objectives/goals of such programs, and some key program design principles/issues.

Table 1: Wholesale Markets and DR programs and objectives

	Wholesale Market/ DR Strategy
	DR Program Objectives
	Design Principles and/or Key Issues

	Day-Ahead Energy Market

(DADRP)
	· Increase competition among suppliers

· Put downward pressure on day-ahead market clearing price


	· Program rules need to ensure equitable treatment of supply and demand-side resources while recognizing that Customer Loads are not Generators

· Degree of Integration into ISO scheduling/settlement processes

	“Emergency Resources”

(EDRP)
	· Restore system security to design levels and help avoid load shedding
· Minimize customer outage costs
	· Resource value/pricing related to customers’ value of lost load



	Real-time Energy Market

(Real-time Price Response Program)
	· Put downward pressure on real-time market clearing price
	· Customers willingness/ability to respond with limited notice

· Degree of integration into ISO Scheduling process

	Targeted Load Response for Constrained Area
	· Lower locational market clearing price

· Preserve transmission grid reliability
	- Consider offering higher incentives to reflect value of congestion relief




Status of ISO-NE Programs

Year 2002 Programs: ISO-NE currently offers two Load Response Programs -  a Demand Response Program (known as Class 1 with 118 MW now signed up), which compensates users for reducing consumption at ISO-NE’s direction; and a Price Response Program (known as Class 2 with 84 MW now signed up), which compensates users for monitoring and controlling their consumption in response to real-time market prices. The voluntary Price Response (Class 2) program has been called six times during 2002. 

Year 2003 Proposals:  As part of its effort to implement the FERC Standard Market Design, ISO-NE and NEPOOL have proposed four DR programs, which are now pending review at FERC. These are:

·  Day-Ahead Demand Response Program (DADRP),

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

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

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

This memo compares the proposed ISO-NE/NEPOOL program design with current programs offered by the NYISO (Tables 2-4), identifies key program design issues for NEDRI participants, and offers recommendations on program design issues for a DADRP program, an Emergency DR program, and a Real-Time Profiled Response Program.
  In some key areas, the NEDRI technical consultant’s recommendations differ from the initial NEPOOL/ISO-NE proposals for 2003 programs (indicated by italics in Tables 2, 3, and 4).  In the next section, we present three Program Strategies that represent “straw person” program designs in order to facilitate discussion among NEDRI participants.  Ultimately, we hope that this process will lead to recommendations on “best practice” programs for the New England region by NEDRI participants. 

Program Strategy PRL-#1 

Day-Ahead Demand Response Program (DADRP)

The Day Ahead Demand Response Program (DADRP) enables electricity end-users to offer load reduction bids into the day-ahead wholesale energy market a day in advance, in direct competition with supply bids.
  These load reduction bids can be fully integrated into the scheduling and settlement processes of the RTO/ISO, and can set the day-ahead zonal electricity price just as would a comparably bid generator.

Program Duration: The program is to begin with the implementation of Standard Market Design or 2004, whichever comes first, and continue for three years thereafter, with annual program modifications, as necessary.  ISO-NE may request program re-authorization from FERC after Year 3.

Criteria for Eligible Participants: Individual end-users may participate in the program through a Load Serving Entity (LSE) – e.g. the customer’s utility under Default or Standard Offer Service or competitive retail energy suppliers – or Curtailment Service Providers (e.g., third party providers that offer load response services but are not the customer’s LSE).  

Question to NEDRI participants: What is the relationship of CSPs to NEPOOL Participant?  (Consider creating provisional membership status to allow CSPs to conduct demand response transactions, a la PJM?; should NEPOOL consider different membership status categories for CSP?) Should individual end users be allowed to participate directly in the DADRP?
End-User Requirements: The minimum aggregated bid size is 1 MW.  Participants may provide this load reduction through any combination of load curtailment and operation of onsite generation.  All participants utilizing onsite generation must provide documentation indicating compliance with environmental permitting requirements.  Diesel-fired back-up generation is prohibited.  With the exception of those end-users participating in non-interval load program (see related memo), all participants must have interval meters capable of recording hourly, integrated electricity consumption (for load curtailments) or net electricity generation (for onsite generation).  


Question to NEDRI Participants: Is non-diesel onsite generation acceptable for an economic DR program??  Discuss permitting requirements in New England for such generators?

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

Customer Baseline Load (CBL):  Participants may choose to adopt either a standard or a temperature-sensitive baseline methodology.
  Both options are based on an average of interval data over the designated timeframe.

Question to NEDRI Participants – How to make temperature adjustments while limiting exposure to “gaming”? Is it essential to have same methodology for DADRP as for other programs, such as Emergency program?

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

Question to NEDRI Participants – Deduct the G&T charges or include through subsidy?

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

Participation in Other Demand Response Programs: Customers may also participate in the Emergency Demand Response Program.  In the event that such a participant has a load reduction bid accepted into the day-ahead schedule, payment for that load reduction will be made through the DADRP.  Participants may also qualify to receive ICAP credits.

Table 2: Comparison of Day Ahead Demand Response Program Designs. 

	Feature
	NYISO (current)
	NEPOOL (proposed)
	NEDRI (proposed)

	Program Duration
	Incentive provision expires Oct. 31, 2004 a
	From “as soon as practicable” through 2004
	3 yrs, starting w/ SMD or 2004, whichever comes first

	Eligible Participants
	Host LSEs only in 2001, 2002; non-host LSEs and non-commodity providers in 2003 b
	Unclear whether limited membership provisions to be made available to CSPs (i.e., non-LSE aggregators)
	LSEs and CSPs; limited membership provisions available to CSPs

	Bid Parameters
	Load reduction amount (MW), period, operating cost ($/MWh), start-up cost ($), minimum run time
	Not specified
	Load reduction amount (MW), period, operating cost ($/MWh), start-up cost ($), minimum run time

	Bid Requirements
	1 MW blocks (even increments only); $50/MWh minimum bid
	1 MW blocks (even increments only); $50/MWh minimum bid, $500/MWh maximum bid
	1 MW minimum aggregation; no limit on bid increments; $50/MWh minimum bid

	Onsite Generation
	Non-diesel onsite generation allowed; not eligible for incentive payment or subject to penalties
	Not specified
	Consider adapting “model” output-based rules for small on-site generators developed by national stakeholder group 

	Performance Payment
	Higher of accepted bid or DA-LBMP
	DA-LMP
	Higher of accepted bid or DA-LMP

	Penalties
	10% of higher of RT- or DA-LBMP assessed on under-supply of load reduction
	All deviations between bid and actual settled at RT-LMP
	All deviations between bid and actual settled at RT-LMP

	Customer Baseline
	Interval averages of five highest of previous 10 eligible days; optional temperature adjustment based on load 3 and 4 hours before start of event.  Adjustment factor limited to 80%-120%.
	Not specified
	Interval averages for a specified timeframe; temperature adjustment option available.  (Further details to be discussed by NEDRI Working Group).

	Participation in Multiple DR Programs
	Eligible for ICAP payments; can participate in both EDRP and DADRP
	Can’t participate in  Emergency Demand Response Program
	Customer can participate in both EDRP and DADRP

	ICAP Credit
	See above
	Yes
	Yes


a. Pending FERC approval

b. Pending tariff filing and FERC approval

Program Strategy #PRL-2

Emergency Demand Response Program (EDRP)

The Emergency Demand Response Program (EDRP) provides the ISO/RTO with a demand response resource to dispatch during periods of capacity deficiency or system emergency.
  The goal of the program is to create a demand response resource equal to at least ~3% of peak demand.
 The program is a short notice program relying on the ability of customers to voluntarily reduce demand for short time periods in exchange for compensation.

Program Duration: The program is to begin with the implementation of Standard Market Design or 2004, whichever comes first, and continue for three years thereafter, with annual program modifications, as necessary. ISO-NE may request program re-authorization from FERC after Year 3.

Criteria for Eligible Participants:  Individual end-users may participate in the program either directly or through a Load Serving Entity (LSE) – e.g. the customer’s utility under Default or Standard Offer Service or competitive retail energy suppliers – or Curtailment Service Providers (e.g., third party providers that offer load response services but are not the customer’s LSE).  

Question to NEDRI participants: What is the relationship of CSPs to NEPOOL Participant?  (Consider creating provisional membership status to allow CSPs to conduct demand response transactions, a la PJM)
End-User Requirements: The minimum aggregated bid size is 100 kW.  Participants may provide this load reduction through any combination of load curtailment and operation of onsite generation.  All participants utilizing onsite generation must provide documentation indicating compliance with environmental permitting requirements.  With the exception of those end-users participating in non-interval load program (see related memo), all participants must have interval meters capable of recording hourly, integrated electricity consumption (for load curtailments) or net electricity generation (for onsite generation).  

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

Compensation: Participants that perform during emergency program events are paid for their actual load reductions based on the higher of the hourly real time zonal electricity price or an established floor price.  For the 30-minute advance notice option, the floor price is $500/MWh; for the 2-hour option, it is $350/MWh.
  Performance is measured on an hourly basis.  Qualifying customers may, in addition, receive capacity payments based on their ICAP credit.  

Customer Baseline Load (CBL):  Participants may choose to adopt either a standard or a temperature-sensitive baseline methodology.
  Both options are based on an average of interval data over the designated timeframe.

Question to NEDRI Participants – How to make temperature adjustments while limiting exposure to “gaming”? Is it essential to have same methodology for DADRP as for other programs, such as Emergency program?

Penalties: Participation in any emergency demand response event is voluntary; thus, no penalties are assessed if a participant fails to reduce their load by their subscribed amount.  However, participants who simultaneously receive ICAP credit for their load reduction capability may be subject to non-compliance penalties if they do not fulfill their ICAP obligation.  

Participation in Other Demand Response Programs: Customers are also eligible to participate in the Day-Ahead Demand Response Program.  In the event that such a participant has a load reduction bid accepted into the day-ahead schedule, payment for that load reduction will be made through the DADRP.  Participants may also qualify to receive ICAP credits.  

Program Operation/Activation: In event of system reserve shortfall or deficiency, participants can either be dispatched on a system-wide or zonal basis.  In addition, to ensure that EDRP resources called are limited to the amount expected to be needed to address the reserve shortfall, participants within a zone can be assigned to Curtailment  Blocks by the ISO.

Question to NEDRI participants – Should assignment to curtailment blocks be random, based on price (willingness to curtail at various “strike prices” -- $200/MWh, $300/MWh, $400/MWh, etc), location, or some other basis?

Table 3: Comparison of “Voluntary” Emergency Demand Response Programs.

	Feature
	NYISO (current)
	NEPOOL (proposed)
	NEDRI (proposed)

	% of peak load (target or actual)
	4.5%
	Not specified
	3+%

	Program Duration
	Indefinite; program reevaluated after each 6-mo. capability period
	From SMD effective date through 2004
	3 yrs, starting w/ SMD or 2004, whichever first

	Eligible Participants
	End-Users, LSEs (host and non-host), Non-Commodity Aggregators; limited membership provisions available
	Unclear whether limited membership provisions to be made available to non-LSE aggregators
	End-Users, LSEs (host and non-host), Non-Commodity Aggregators; limited membership provisions available

	Minimum Size
	100 kW minimum aggregation per zone
	100 kW minimum aggregation
	100 kW minimum aggregation

	Onsite Generation
	All onsite generation allowed, contingent upon environmental compliance
	Not specified
	All onsite generation allowed, contingent upon environmental compliance

	Advance Notice
	2-hour
	Either 30-minute or 2-hour
	Either 30-minute or 2-hour

	Performance Payment
	Higher of $500/MWh or the real time price in the customer’s geographic area (i.e., RT-LBMP)
	Higher of applicable RT- Zonal price or guaranteed payment of $150/MWh minimum for 30-minute notice option, and $100/MWh minimum for 2-hr notice option
	Higher of  RT-LMP or $500/MWh minimum for 30-minute option or $350 minimum for 2-hr option

	Customer Baseline
	Interval averages of five highest of previous 10 eligible days; optional temperature adjustment based on load 3 and 4 hours before start of event.  Adjustment factor limited to 80%-120%.
	Not specified
	Interval averages for a specified timeframe; temperature adjustment option available.  (Further details to be determined by Working Group).

	Participation in Multiple Programs
	Dual participation allowed in ICAP, EDRP and DADRP
	Custmer can’t participate in Day-Ahead Program
	Customer canparticipate in both DADRP and EDRP

	ICAP Credit
	NA
	Yes
	Yes


Program Strategy #PRL-3

Inclusion of Non-Interval Metered Loads in ISO Demand Response (DR) Programs

Introduction: Current ISO Pilot Programs and NEPOOL/ISO-NE Proposal

ISOs have much less operational experience with DR programs that target and include non-interval metered customers.  Given limited experience and evaluation of pilot ISO programs, it probably makes sense to consider pilot programs initially for New England.

Both PJM and NYISO added pilot programs in 2002 to allow aggregations of non-interval metered loads to participate in their demand response programs and ISO-NE/NEPOOL have included a proposal for a Real Time Profiled Response Program in their Market Rule 1 proposal to FERC which targets customers without interval meters. Table 4 compares key program design features and requirements among the two pilot programs and ISO-NE/NEPOOL’s proposal.  Program design features to highlight include:

· Approach to verifying demand reduction: In the PJM and NYISO pilot programs, aggregators submit proposals specifying the measurement and verification methodology to be used.  

· Operational Trigger: For PJM’s Non-Hourly Metered Customer Pilot, aggregators may submit proposals for any of the existing demand response programs (day-ahead economic, real-time economic, or emergency).  In contrast, NYISO’s pilot is a sub-program within their Emergency Demand Response Program (EDRP); thus the non-interval metered loads are to be used exclusively in response to reliability conditions, not economic.  

· Minimum Aggregation Size and Max. Program Size: NYISO requires each aggregation to be at least 500 kW (compared to the 100 kW requirement for EDRP generally).  Both programs limit the total program enrollment to 25 MW for 2002.  

· In the proposed ISO-NE/NEPOOL Real Time Profiled Response program, the participating NEPOOL member has direct control over the end-use customer’s load, and can dispatch the load reduction at the ISO’s request within some specified time frame.  The NEPOOL proposal does not explicitly identify the operational trigger (economic or emergency), although the program is presumably intended to be used primarily as a mechanism for emergency demand response.  Participants are paid based on the real time electricity price, with a $100/MWh floor.  Participants may also qualify to receive ICAP credits.

Program Design Issues and Options

Issue #1: Predictable and adequate revenue stream 

Direct load control programs have typically provided participants with an annual payment in return for participation.  Most aggregation schemes for non-interval metered loads will likely require some amount of capital investment, either on the part of the aggregator or the customer (e.g., load controllers, radio transmitters, smart thermostats, etc.).  Thus it is important to provide some level of predictable revenue from program participation.  Allowing aggregators to receive ICAP credit for their load reduction resource, as proposed by NEPOOL, is one approach.   Another option is to provide performance-based reservation payments (e.g., CAISO). 

Issue #2: Integration of non-interval metered loads into existing ISO demand response programs.

The three programs described above illustrate three different approaches:

1) Allow aggregations of non-interval metered loads to participate in any of the existing demand response programs (PJM)

2) Allow aggregations of non-interval metered loads to participate in only one (or some specified sub-set) of existing demand response programs (NYISO).

3) Create a separate program, with separate rules and administration, for aggregations of non-interval metered loads (NEPOOL).

Issue #3: Operational Trigger

Direct load control programs represent the traditional mode of demand response for small, non-interval metered customers.  These programs have largely been used exclusively for reliability purposes.  However, there is no inherent reason that these same customers and load curtailment technologies could not be adapted for use in response to market prices.
  Providing the flexibility to allow these resources to provide economic response as well as emergency response will likely expand participation and encourage innovation among aggregators.  

Issue #4: M&V/sampling methodologies: 

What levels of confidence and precision are acceptable?

Issue #5: Additional Administrative costs: 

ISOs are concerned that they will incur high administrative costs for DR programs targeted at non-interval metered customers, particularly in the area of verifying “alternative” performance methods.  How should this issue be addressed?  For example, in its pilot program, NYISO passes on their incremental administrative costs to the aggregators.

Table 4: Comparison of Non-Interval Metered Load DR Programs

	Feature
	NYISO (current)
	PJM (current)
	NEPOOL (proposed)
	NEDRI (proposed)

	Stand-alone program or integrated
	Part of Emergency Demand Response Program (EDRP)
	Part of Emergency Load Response and Economic Load Response Programs
	Stand-alone (“Real-Time Profiled Price Response Program”)
	

	Operational Trigger and Dispatch
	Emergency 
	Emergency or Economic
	Emergency; 30-minute dispatch by aggregator (at ISO instruction)
	

	Program Duration
	Indefinite; program reevaluated after each 6-mo. capability period
	Custom participation limited to two years
	From start of SMD through 2004
	

	Maximum Program Size
	“Limited” (25 MW?)
	25 MW
	No size limit
	

	Eligible Participants
	End-Users, LSEs (host and non-host), Non-Commodity Aggregators; limited membership provisions available
	End-Users, LSEs (host and non-host), Non-Commodity Aggregators; limited membership provisions available for Emergency program, but not for Economic program
	Unclear whether limited membership provisions to be made available to non-LSE aggregators
	

	Minimum Aggregation Size
	500 kW
	100 kW
	1 MW
	

	Eligible technologies
	Not specified
	Not specified
	Any with direct load control capability (e.g., thermostats, pool pumps, DG)
	

	Incentive Payment
	Higher of RT-LBMP or $500/MWh floor (same as EDRP)
	For Emergency program, based on RT-LMP with $500/MWh floor.  For Economic program, based on DA- or RT-LMP, depending on program option (DA or RT)
	Higher of RT-LMP or $100/MWh price floor
	

	Penalties
	None
	None for Emergency program or for Real Time Economic program.  For Day Ahead Economic program, charged higher of RT or DA LMP for any hourly shortfall.
	None
	

	M&V Methodology
	An initial deemed estimate is made.  Aggregator proposes M&V methodology.  May include sampling of facility or end-use electrical consumption, submission of operational logs, or other methods.
	M&V methods (either for individual customer or aggregation) approved on a case-by-case basis; after two year pilot period, each method must be approved by normal PJM stakeholder process
	Use “statistical response factor” for each aggregated group; subject to annual auditing
	

	Special Settlement Process
	After each event, payment is made on 75% of deemed demand response; final true-up occurs after M&V completed
	Not specified
	Not specified
	

	ICAP Credit
	YEs
	Allow payments to ALM participants when ALM is not in effect, and when ALM is in effect if allowed by the LSE that submitted the reduction for ALM credit
	Yes
	


� Given the priorities identified by the Price Responsive Load Working Group at the July 2002 meeting, we have not focused on the Real-Time Price Response Program.


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


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


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


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


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


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


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


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


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


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


� For example, Gulf Power offers its residential customers a dynamic pricing rate, based upon a dispatchable critical peak period price.  Participants are provided with a communication gateway and load control device, which together, automate a customized load curtailment routine in response to dispatch of the critical peak price by the utility.
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