DRAFT 1.2

  Load Participation in ERCOT’s 
Security Constrained Economic Dispatch
The purpose of this paper is to explore a high level conceptual design to enable loads to participate in ERCOT’s real-time energy market by submitting demand response offers to be deployed by the Security Constrained Economic Dispatch (SCED) engine.   The paper also explores protocol and regulatory changes that are potentially necessary to implement such a solution.
1.  Benefits of Load Participation in the Real-time Market
Load participation in SCED broadens the electric market by enabling consumers to participate as economically-dispatched demand response (DR).
  This has the potential to increase market efficiency through price elasticity of demand, lower costs, and expand the pool of assets available to ERCOT to ensure grid reliability.  
Load participants will each determine how best to offer their DR capability into the market.  Some are likely to submit offers that represent their opportunity cost or value of lost load – that is, energy price offers that may be significantly higher than those reflecting generators’ marginal costs.  This approach is capable of improving ERCOT’s energy-only market design by providing shortage prices when appropriate, based on market offers that reflect the shortage conditions.  
Some load participants can be expected to offer into SCED as a result of being procured to provide an Ancillary Service (AS) in the ERCOT Day-Ahead Market (DAM).   SCED dispatch of Load Resources (LRs) providing AS will be truly economic —  reducing the need to rely solely on the alternative deployment methodologies inherent in DR dispatch today, which can perversely suppress prices during shortage conditions.  
Furthermore, load participation in SCED can help to remedy a characteristic of the ERCOT Nodal market that has been identified by loads as an impediment to economic demand response.  In the Zonal market, loads had the ability to respond to price signals because of ex ante price transparency to the end user, as Zonal energy clearing prices were posted at least five minutes prior to the start of the operating interval.  As noted in the white paper entitled “Advance Notice of Wholesale Electricity Prices:  Recommended Solutions:”
 
This market feature will disappear under ERCOT’s new nodal market design, because ERCOT will no longer be providing ex-ante prices.  Instead, only ex-post prices will be provided.  There will be a lag of 30 to 60 seconds following the start of a Security-Constrained Economic Dispatch (SCED) interval before the average zonal price for that 5-minute SCED interval will be known by consumers.  Furthermore, as discussed in Section 5, because loads will continue to be settled on a 15-minute interval based on each load’s weighted average usage over a 15-minute period, any attempted response to the ex-post 5-minute zonal SCED price received by the consumer will not be reflected accurately in the price the consumer is charged for the whole 15-minute settlement interval.
Load Resources could partially mitigate this price latency issue if they were eligible to be dispatched by SCED at their own predetermined strike price.  

Finally, this paper proposes expanding the opportunity for load participation in SCED by allowing aggregations of distribution-level Loads to become qualified as a new type of Load Resource.  Expanding the ERCOT energy market to these customers would further increase competition and help to tap the DR potential of consumers newly empowered from the mass deployment of advanced meters.  
In short, enabling Load participation in SCED creates a platform that significantly improves the economic convergence of supply and demand in the ERCOT electricity market.  

2.  High Level Conceptual Design
Load Resource participation in SCED (LRIS) will incorporate many of the basic concepts and functionality already included in the initial rollout of the Nodal market design.  Loads would be eligible, through their QSEs, to submit energy-only offers directly into SCED or to submit those offers in conjunction with an obligation to provide Ancillary Services.  Some examples of how LRs might participate: 
· Energy-only:  An LR determines the price point at which it becomes economically attractive to reduce Load and submits, through its QSE, a DR energy offer into ERCOT’s real-time market.  If system conditions require SCED to dispatch at that MW level along the aggregated energy offer curve (EOC) during the LR’s committed hours, SCED sends the QSE a dispatch instruction, which would be the DR equivalent of a generator base point.  The LR is then required to reduce its Load by the amount of its offered capacity within a prescribed period of time.
· Nonspin:  An LR procured for Non-Spinning Reserves in the ERCOT DAM could elect to submit an EOC in conjunction with its AS obligation.  In this case, the EOC reflecting the AS MW obligation would be released to SCED following the Nonspin deployment, joining other energy offers in the stack, for dispatch within a prescribed time.  Alternatively, the LR could elect to be deployed through the current (non-economic) XML messaging mechanism.
· Responsive Reserves:  A Non-Controllable LR (NCLR) procured for RRS could elect to submit an EOC in conjunction with its AS obligation or could elect to be subject to deployment under current conditions.  In the former case, when RRS was deployed, the EOC reflecting the AS MW obligation would be released to SCED, similar to the description for Nonspin above.  In the latter case, the LR would be subject to a Verbal Dispatch Instruction by the ERCOT operator as is the case today.  This paper does not contemplate any changes to the Under-Frequency Relay (UFR) requirement for NCLR participation in RRS.

In each case, energy offers from LRs would join offers from generators in the aggregated EOC used by SCED and would be subject to economic dispatch — essentially the same as the systems are designed today, with a few modifications to ensure system stability. These modifications are more fully described below.  
Enabling smaller loads to participate in SCED that are connected at the sub-transmission level adds a number of additional issues that will need to be resolved. Those issues are more fully described in the Appendix C to this document. 
3.  ERCOT Systems with Potential Impacts
3.1  Resource Registration
Load Resources will need to be identified in the ERCOT systems differently depending on how they are included in the Network Operations Model.  Current LRs will be modeled at the Nodal level just as they are today based on their direct association with a single electrical bus.  Load Resources consisting of aggregations of smaller customers will be modeled at a higher level reflecting a more general location to be designated based on geographical and topological characteristics of the system, and will be subject to slightly different dispatch criteria than Nodally-modeled LRs.  This version of this paper refers to this type of modeling as Load Aggregation Point (“LAP”) modeling, based on terminology in use at the California ISO for similar purposes. 
3.2  Day-Ahead Market (DAM) 
No fundamental changes to Day-Ahead Market procurement are proposed. A new “deployment by SCED” flag would be added to the post-DAM COP update. The QSE would select either SCED deployment or the current deployment mechanism for Non-Spinning Reserve Service and RRS.  If the “deployment by SCED” flag is false the LRs would be deployed using the same mechanisms built into the current design (XML deployment message for Non-Spinning Reserve Service and an XML deployment followed by a VDI for RRS). If the “deployment by SCED” flag is true then the QSE would be required to submit an EOC.  If no EOC is provided to ERCOT for a LR that chooses the deployment by SCED option than the deployment by SCED will be ignored and the current deployment mechanism will be used.   
3.3   SCED  
The current SCED process customizes the issuance of base points to generators by using resource parameters, such as ramp rate, LSL, HSL, LDL, HDL, ramp rate, and other attributes.  Corresponding parameters for Load Resources will provide them with the ability to similarly fine-tune their participation in SCED.  For example, if the MW consumed by a process changes with time, either rapidly (such as a steel mill) or slowly (such as a shift-based production process), the QSE representing the Load Resource could telemeter to ERCOT a changing HSL, so that SCED dispatches only the energy available for dispatch at that time.  
This subsection is organized to describe the separate issues related to SCED deployment for energy only vs. deployments in conjunction with RRS or Nonspin procurement.
3.3.1  SCED Deployment
The existing SCED process uses a two-step methodology that solves both for power balancing and for transmission congestion by applying mitigation to resolve Non-Competitive Constraints. This process evaluates offers and output schedules only from On-Line Generation Resources and dispatches to the total generation requirement determined by Load Frequency Control (LFC), subject to transmission constraints. The first step determines the Reference Locational Marginal Price (LMP) while observing only the limits of Competitive Constraints, the list of which is determined by the Constraints Competitiveness Tests (CCT). The second step then produces the base points, shadow prices, and LMPs using EOCs, which are either provided by QSEs for all on-line Generation Resources or created by ERCOT, while observing the limits of both Competitive and Non-Competitive Constraints. In this step the EOCs are capped by either the Reference LMP as determined in the first step or the appropriate Mitigated Offer Cap and bounded at the lesser of the Reference LMP or the appropriate Mitigated Offer Floor.
In order to incorporate Load Resource participation into this existing process, the following would need to be considered:
· SCED step one would be modified to include evaluation of Load Resource EOCs submitted by QSEs.   
· Step two would then use EOCs from both Generation and Nodally-modeled Load Resources subject to security constraints (including both Competitive and Non-Competitive Constraints) and other Resource constraints. This step will be used to produce Base Points, Shadow prices, and LMPs for both Generation and Load Resources while applying the prevailing Offer Cap and offer floor mitigation rules.  EOCs from LAP-modeled LRs in the aggregated EOC could be subject to different deployment criteria depending on whether their location on the system would assist with congestion management.
· A new input to SCED will be developed in the form of an Actual Load Reduction Offset (ALRO) specific to energy dispatch from an LR.  The ALRO, which would be triggered any time an LR was dispatched by SCED, would feed a value equal to the energy (DR) deployed by a Load Resource back into SCED’s ongoing algorithm calculating generation to be dispatched.  This would also allow an LR dispatched by SCED for a 5-minute run to stay off-line — that is, not be instructed by SCED to return to its previous Load status — if it is not needed in the subsequent SCED run.  This step will prevent SCED from issuing dispatch instructions that result in volatile Load oscillations.  (See section below on SCED deployment of LRs providing Reserve Services for additional details on proposed SCED offsets.)
Additional details to issues that may have an impact on SCED can be found in the Appendix A to this document.
3.3.1.1  Block Offers and Deployments
SCED will require modification to allow “block deployments” by NCLRs.  These resources’ EOCs can be expected to be blocky, reflecting the tendency of DR to interrupt rather than ramp.  
Additional details to issues pertaining to block offers and deployments that can be found in the Appendix D to this document.
3.3.2  SCED DEPLOYMENT OF LRs PROVIDING RESPONSIVE OR NONSPIN RESERVE SERVICE:  
If the LR is carrying an Ancillary Service Resource Responsibility and its QSE has not submitted an EOC, the ERCOT Market Management System (MMS) will not create an EOC as it would for a generator; instead, ERCOT Operations will deploy the LR consistent with existing (non-economic) deployment mechanisms. In the case of RRS, LRs would subject to Verbal Dispatch Instruction by ERCOT Operations based on criteria defined in the Protocols or in Operating Desk Procedures; in the case of Nonspin, LRs would be dispatched along with generation units via XML messaging.  Economic deployment by SCED would avoid the unintended effect of DR suppressing prices during shortage conditions.  Especially in the case of Nonspin, LRs and their QSEs can likely be expected to prefer the SCED option as a way of reducing the number of deployments over time.
If the LR is carrying an AS Resource Responsibility and its QSE has submitted an EOC, the LR’s EOC will be released to SCED based on criteria to be defined, joining offers from generators and other LRs in the aggregated offer stack.  
For additional details pertaining to Ancillary Services SCED deployments can be found in the Appendix A to this document.
3.4   Reliability Unit Commitment (RUC)  
It will not be necessary to subject Loads to Reliability Unit Commitments (RUC) during periods when they choose not to participate in the Day-Ahead Market.   A change to the Day-Ahead or Hour-Ahead RUC to allow it to view Load Resources via the QSEs’ COPs, indicating that they are in an online status, may be useful and advisable.
3.5  Competitive Constraint Test (CCT)
Modify the Annual and Monthly CCT to include capacity available from Load Resources that are modeled at the Nodal level in the Network Operations Model. Assume all such LRs that are qualified to participate in SCED are available for inclusion into both the Annual and Monthly CCT. 
Modify the Daily CCT to use LR COP status to determine if modeled LRs are expected to participate in the DAM.
3.6 Congestion Revenue Rights (CRR)  
No impact expected
3.7  Billing, Settlements & Data Aggregation
The primary Settlement question to be addressed is whether to compensate energy delivered through DR in SCED with full LMP, or LMP minus LMPZ.
Additional details pertaining to the settlement for DR energy delivered through SCED dispatch can be found in the Appendix B to this document.

Depending on how this is resolved, details will need to be worked out on the process flow for QSE Settlement.  If LR energy is settled at LMP-LMPZ, how does this calculation occur? (Applies whether there is one QSE or two.)
Additionally, the question of whether an LR may contract with a separate QSE than its LSE QSE for its DR participation must also be confirmed.
3.7  Energy Management System (EMS)
Some modifications to Load Frequency Control (LFC) may be required to accommodate non-modeled DR aggregations without shift factors.
State Estimator inputs to SCED may need to be modified to show the load from a deployed LR as still being online.  This would have the desired effect of causing SCED to continue deploying the LR needed to balance power or resolve a constraint until less expensive resources become available.
4.  Performance Monitoring
The project may require new energy deployment compliance criteria to be written into Section 8 of the Nodal Protocols.
5.  Potential Regulatory Changes Required
A key question is how Load Resource participation in SCED will be treated in financial settlement.   This will require a review and interpretation of certain provisions of PUCT Substantive Rule §25.501, “Wholesale Market Design for the Electric Reliability Council of Texas.”  Depending on the interpretation, a change to the rule via a rulemaking project may be required to provide the necessary incentives for Load participation in SCED.

The question is whether a Load Resource (an ERCOT term) is a “load” or a “resource,” both of which are referenced in §25.501.  The rule requires ERCOT to settle each “resource imbalance” at the LMP and each “load imbalance” at its zonally-weighted average price (“LMPZ”).  

(e)
Congestion pricing.

(1)
ERCOT shall directly assign all congestion rents to those resources that caused the congestion.

(2)
ERCOT shall be considered to have complied with paragraph (1) of this subsection if it complies with this paragraph.  ERCOT shall settle each resource imbalance at its nodal locational marginal price (LMP) calculated pursuant to subsection (f) of this section; each load imbalance at its zonal price calculated pursuant to subsection (h) of this section; and congestion rents on each scheduled transaction for a resource and load pair at the difference between the nodal LMP at the resource injection location calculated pursuant to subsection (f) of this section and the zonal price at the load withdrawal location calculated pursuant to subsection (h) of this section.

(f)
Nodal energy prices for resources.  ERCOT shall use nodal energy prices for resources.  Nodal energy prices for resources shall be the locational marginal prices, consistent with subsection (e) of this section, resulting from security-constrained, economic dispatch.

(g)
Energy trading hubs.  ERCOT shall provide information for energy trading hubs by aggregating nodes and calculating an average price for each aggregation, for each financial settlement interval.

(h)
Zonal energy prices for loads.  ERCOT shall use zonal energy prices for loads that consist of an aggregation of either the individual load node energy prices within each zone or the individual resource node energy prices within each zone.  Individual load node or resource node energy prices shall be the locational marginal prices, consistent with subsection (e) of this section, resulting from security-constrained, economic dispatch.  ERCOT shall maintain stable zones and shall notify market participants in advance of zonal boundary changes in order that the market participants will have an appropriate amount of time to adjust to the changes.

If Load Resources are interpreted to be “resources,” similar to generation resources, then it logically follows that Load Resources could “offer” to provide DR while simultaneously “bidding” to buy the power necessary to operate.  A Load Resource’s DR offer would be settled at the LMP just as generation, while its bids to buy power would be settled at the LMPZ pursuant to the Rule.  Because individual LMPs are more volatile than diluted LMPZs, this would create stronger incentives for Load Resources to locate at high-priced nodes or for existing Loads situated near high-priced nodes to become Load Resources.  

APPENDIX A

ANCILLARY SERVICES SCED DEPLOYMENT
Participation in SCED contemplates adding a new type of dispatch for NCLRs providing RRS or Nonspin – specifically, SCED dispatch in addition to current UFR trip, XML message and/or VDI.  Historically, RRS is a 10-minute service and Nonspin is a 30-minute service.  If an LR carrying an AS responsibility were to be dispatched by SCED with no modifications, these Reserves services would effectively become 5-minute services as they apply to LRs.  Following are several proposed options for reconciling SCED runs of five-minutes or less duration with the longer (10- or 30-minute) DR ramp periods associated with these Reserve services:  

1) Create an Expected Load Reduction Offset (ELRO) as an input to SCED.  The offset would be activated any time an LR carrying both an AS obligation and an EOC was dispatched by SCED; the duration of the offset would be specific to the service (RRS or Nonspin). When RRS or Nonspin is deployed, EOCs from committed LRs would be released to SCED immediately, and the ELRO activated.   SCED would dispatch the LR on the usual SCED schedule of five minutes or less; the ELRO would allow the LR to deploy according to the 10- or 30-minute ramp requirement without incurring Base Point Deviation charges.  The LR would be assured of receiving the LMP reflecting its EOC for at least the first SCED interval following the end of the ramp period, and could be also paid at that LMP for any energy delivered during the ramp period.   After dispatch, the ELRO would also perform similar to the Actual Load Reduction Offset describe above in the section on Energy-only dispatch:  the energy (DR) deployed by an LR would be fed back into SCED’s ongoing algorithm calculating generation to be dispatched (as if the Load were still on-line).  Also similarly, the offset would permit an LR dispatched by SCED to stay off-line (that is, not return to “Load” status) for a pre-deterimined amount of time even if the Load reduction is not needed in subsequent SCED runs.   

2) When AS deployed, EOCs from committed LRs are released to SCED immediately.  If an LR is selected based on its EOC, the LR is paid at prevailing LMPs for any energy delivered during the ramp period; following the end of the ramp period, the LR is then paid at its offered LMP until it is no longer dispatched by SCED.

3) The AS deployment triggers a Look-Ahead SCED run in addition to the real-time SCED run.   SCED then “pre-deploys” those committed LRs needed to solve, and LMPs for those Resources are binding after the ramp period.  

4) The LR’s EOC is released to SCED after a period of time equal to full ramp period minus X minutes.  For example, for Nonspin, if EOCs were released 20 minutes after Nonspin deployment, it would equate to the Nodal requirement for generators to meet their LSL 20 minutes after Nonspin dispatch.  If the EOC was released 25 minutes after Nonspin dispatch it would preserve the 30-minute current requirement.

5) Allow full ramp period to deploy, but if problem solved thru normal SCED runs prior to expiration of ramp period, release the non-deployed LRs from their deployment obligation.    Early deployment paid at prevailing LMP.

6)OTHER OPTIONS MAY BE DEVELOPED.

APPENDIX B

SETTLEMENT FOR DR ENERGY DELIVERED THROUGH SCED DISPATCH
OPTION 1:  LMP minus LMPZ.

Compensation for QSEs representing Load Resources is equal to the LMP created by the LR’s EOC minus the zonally-weighted average price for that settlement interval in the LR’s Load Zone (i.e, LMP-LMPZ).   However, a few exceptions may apply.  ERCOT should pay Load Resources for each settlement interval by multiplying the deployed energy by the Real-Time Settlement Price Point (RTSPP).  This means that whenever SCED determines that a particular LR is required to solve, that LR receives a base point above zero and is therefore eligible to be paid the amount of energy it deployed times the RTSPP.  At the same time, Loads would not be paid to provide energy if they have nothing to sell.  Therefore, the LR’s response must be added to its Load Serving Entity’s (LSE’s) load zone energy consumption.  For example, assume that SCED dispatches all of an 82 MW offer at $2,700 from an LR that is currently consuming 100 MW.   As a result, the LMP at the resource node was $2,700 and the zonally weighted average price (LMPZ) was $200.   Then assume that the load resource deployed the offered 82 MW, leaving 18 MW online.  The results are:

1) The QSE representing the LR’s demand response would be paid 82 times $2,700, or $221,400. 

2) The LSE’s settled Load for this resource would be 18 MW (its actual consumption during the deployment) + 82 MW (its demand response added back into its consumption); therefore, the LR’s QSE would be charged 100 MW multiplied by the $200 LMPZ, or $20,000.  (Of course, the QSE could have other positions at other settlement points.  These are ignored for simplicity). 

3) The QSE’s simplified settlement statement for this day would total $201,400.

Generation resources are charged for base point deviations, so base point deviation charges must also be also be assessed on load resources. One path to resolving this issue may be to follow existing language relating to Quick Start Generation Resources and exempt the LR from Base Point Deviation Charges for the first five minutes.

Load Resources should be counted as on-line units, and their available capacity should reduce their QSE’s capacity short charges.  Effectively, this means that price responsive loads are exempt from RUC short charges for the amount (MW) they are available to deploy.

OPTION 2:   Full LMP

· Billing, Settlements & Data Aggregation
· OPTION 1: LRs are paid LMP

· OPTION 2:  LRs are paid LMP minus LMPZ

· At the highest level, ERCOT should pay QSEs representing load resources in the same way that generators are paid.  However, a few exceptions may apply.  ERCOT should pay Load Resources for each settlement interval by multiplying the deployed energy by the Real-Time Settlement Price Point (RTSPP).  This means that whenever SCED determines that a particular LR is required to solve, that LR receives a base point above zero and is therefore eligible to be paid the amount of energy it deployed times the RTSPP 

· To differentiate between the two options, assume that SCED uses all of an 82 MW at $2,700 offer from a load resource that is currently consuming 100 MW.   As a result, the price at the resource node was $2,700 and the load resource price was $200.  Then, the load resource deployed 82 MW, leaving 18 MW online.  The results are:

4) The QSE would be paid 82 times $2,700, or $221,400. (Option 1) 

5) The LSE’s load would be 18 MW + 82 MW, so its QSE would be charged 100 MW multiplied by the load zone price, or $20,000. (Of course, the QSE could have other positions at other settlement points.  These are ignored for simplicity). 

6) The QSE’s simplified settlement statement for this day would total $201,400.  (Steps 1-3 are Option 2)

Generation resources are charged for base point deviations, so base point deviation charges must also be also be assessed on load resources. (maybe consider following the QSGR language and exempt LR from Base Point Deviation Charges for the first 5 minutes.

Load Resources should be counted as online units, and their available capacity should reduce their QSE’s capacity short charges.  Effectively, this means that price responsive loads are exempt from RUC short charges for the amount (MW) they are available to deploy.
APPENDIX C

Participation by Aggregations of Small Customers

In the current market, Load Resource participation in ERCOT Ancillary Services is limited to individual loads which are capable of being modeled in the ERCOT system as part of the Network Operations Model.  These loads are associated with a single transmission element on the grid, and existing Load Resources are therefore potentially capable of being dispatched by SCED for both of SCED’s primary purposes:  power balancing and congestion management.   Modeling an individual Load is an exact process if the Load is connected at the transmission level; the location within the Network Model for a distribution-connected Load Resource is subject to a tolerable level of uncertainty depending on local conditions at a given time.  

LRIS contemplates opening SCED to participation by all loads, including aggregations of small loads (e.g., retail chains, residential air conditioners, electric vehicles) which may be dispersed throughout the distribution network.  Enabling such loads to become aggregated Load Resources offers the prospect of enabling universal economic participation in electricity supply and demand, and significantly increases the potential pool of participants in ERCOT’s real-time energy and day-ahead Ancillary Services markets.  At the same time, this prospect poses a set of challenges that will need to be addressed through the ERCOT stakeholder process:

1. Develop acceptable real-time telemetry standards for distribution-level aggregated Load Resources, potentially based on their desired Ancillary Service qualification levels.
2. Develop an acceptable settlement solution for aggregated Load Resources that span multiple SPPs.  A key question is how the deployment of such an aggregation would impact the LMPs at those SPPs.
3. Determine an acceptable minimum deployment time for a Load Resource, combined with a settlement solution that will attract participation by loads under the prevailing System Wide Offer Cap.
APPENDIX D

	Category
	Issue
	Notes

	Settlement
	Settle DR offers on full LMP, or LMP minus LMPZ
	This issue mirrors the ongoing debate at FERC over DR compensation.   
See Discussion Paper on AS deployment.

	Settlement
	If decision is to pay LMP minus LMPZ, how will the calculation/process flow occur in Settlements?
	TX SET transactions are potentially affected.

	Participation Incentives
	LR setting LMP  assured of being paid only for a single SCED run ($MWh/12).
	After DR solves, LMPs could immediately decline.  Development of a Load reduction offset could avoid volatile dispatch instructions but would not assure sustained prices near the LR's strike price.  Minimum run-time parameter will be viewed as unequal treatment with gen.

	Dispatch
	Block offer at the margin too large for SCED requirement
	Possible solution:  if SCED requirement is < 50% of offer, skip the offer and go to next acceptable offer up the stack.  If > 50%, accept offer and dispatch the LR.

	Dispatch
	Multiple block offers tied at same price
	Possible solutions:  1) if congestion, dispatch LR with highest Shift Factor relative to the constraint.  2) Select LR with block offer that most closely matches the MW need.  3) Random selector.  4) Prior to SCED execution, randomly modify tied block offers by small amount ($.01).

	RRS Deployment
	Should LRs providing RRS have the option of being dispatched by SCED?
	Could prematurely deplete amount of capacity with armed UFR, thus compromising instant frequency response in caes of unit trip during emergency conditions.  

	RRS & Nonspin Deployment
	How to maintain current LR dispatch requirements for Reserve services (10 minutes for RRS; 30 minutes for Nonspin).
	See Discussion Paper on AS deployment.

	Pricing Transparency
	"Look-Ahead" SCED pricing
	Advanced notice of pricing would likely improve participation.  Concerns shared by quick start generators.  

	Small Load Participation
	Aggregated telemetry.
	Need to determine acceptable technology to allow aggregations of small, distribution-level loads to participate.   Can an acceptable method of statistical sampling be devised?

	Small Load Participation
	Network modeling.
	Need to determine how aggregations of distribution-level loads will be modeled.   Model at Load Aggregation Point (LAP) level TBD? Or can they carry zero shift factors and be dispatched for power balance only (ie, not for congestion management)?

	EMS
	Aggregations of small loads without shift factors' impact on LFC.
	Need to modify LFC to accommodate distribution-level aggregations of small loads without shift factors?

	Settlement
	Settlement price points for aggregations of small loads.
	Need to determine whether to create a new category of SPP.  Will an aggregation need to be unique to an LSE?  What geographical concentration will be required?

	Settlement
	QSE affiliations.
	Can an LR contract to provide AS thru SCED with a QSE other than its LSE QSE? 

	Energy Offer Curve Parameters
	Gaming issues related to planned outages.
	How to prevent gaming by LRs that submit low EOCs prior to a planned outage.  Establish an EOC price floor for Loads?

	AS Deployments
	Three-hour return to service.
	How to maintain the current 3-hour return to service window if LR is dispatched by SCED?


� Defined as “a temporary change in electricity usage by a Demand Resource in response to market or reliability conditions:”  North American Energy Standards Board Phase 2 Measurement & Verification Standards, as approved by the NAESB Demand Side Management/Energy Efficiency Subcommittee, Dec. 1, 2010.  For purposes of this paper, “Demand Resource” can be considered equivalent to the ERCOT term “Load Resource.”


� Dr. Jay Zarnikau, Frontier Associates, and Dr. Parviz Adib, Economead Energy Consulting, presented to the ERCOT Demand Side Working Group, Nov. 5, 2010.





�Not sure if this should be deleted or not as the logic of treating GR as the same as LR is appealing but will not always be the case.





December 2010 Ver 1.2
Page 1

