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This document was prepared as a draft for further market participant and ERCOT input.  This draft is based on discussions at prior MET meetings, written responses to ERCOT questions, and general information obtained through contacts with large consumers of electric power. Nothing contained herein necessarily represents the positions of Luminant or the Texas Steel Companies. 

Introduction 
ERCOT has proposed changes to the Real-Time Operations of the Nodal Market which have significant effects on the overall nodal market design from that originally implemented in December 2010.  The new features include look ahead features to Real Time Dispatch (RTD), a Real Time Commitment of Resources (RTC) and better optimization of Ancillary Services capacity for the Operating Hour. The purpose of this paper is to discuss the market impacts of making such changes from a high level perspective to facilitate decisions regarding the details of future protocol changes and implementation software. To implement the full scope of changes anticipated by ERCOT as described in the Real Time Market Enhancement Strawman, V0.1, August 24, 2012, significant changes must be made to the philosophy of operation of the Texas Nodal market.  This paper will discuss those changes and provides stakeholder guidance to ERCOT for any future development.
It is anticipated that this white paper will be submitted for written comments from ERCOT and all market stakeholders and be used to build consensus for market changes.  On approval of this document by TAC and other appropriate subcommittees, protocol changes will be developed and approved through the stakeholder process prior to implementation by ERCOT of any of the discussed changes.

Real Time Dispatch
The Look-Ahead SCED features to be added to RTD include producing dispatches of Base Points for all Generation and qualified Load Resources and LMPs for the current 5 minute interval, plus non-binding forecasts of Base Points and projections of LMPs for up to eleven future 5 minute intervals.  This will be accomplished by creating a formulization that includes the dispatch cost of each interval in one overall cost optimization. To obtain a meaningful Look-Ahead dispatch, ERCOT must project the future intervals operating constraints.  These projections include the Generation To Be Dispatched (GTBD) from Short Term Load Forecast, projected generation and load resource on/off status, and transmission network configuration as well as modeling of generation constraints associated with dispatches from one interval to the next, i.e. ramp rate limitations.  This can result in increases to the LMPs produced for the current interval in exchange for projected decreases in power balance supply cost for the future intervals. The amount of increase in price for the current RT interval that is used in settlements because of future uncertain projections, must be controlled in the cost optimization function.  This can be accomplished by calculating the RT interval cost by itself without impact of future intervals. If that price exceeds the RT interval price with the projections by a given threshold, it can be discounted to be no more than that threshold change and operators are alerted to look for errors in the projections.
Adding qualified Load Resources to SCED potentially adds a new dimension to RT dispatch.  For loads to be qualified for dispatch in SCED, they must meet certain criteria and be willing to receive dispatch instructions from ERCOT in RT that cause the load to decrease when dispatched down and increase when dispatched up with minimal delay from receipt of Base Points from ERCOT.  These loads will provide an energy offer curve to indicate the price at which they would decrease consumption for various load consumption levels.  These loads would become Load Resources and be required to provide continuous telemetry of their operating parameters required by the protocols as well as maintain updates to a Current Operating Plan and Outage Scheduler showing future planned status of the Resource. When deployed for energy reduction, the Load Resource could set the LMP prices for the node at which it is located and affect all other nodes on the transmission system that results in a solved SCED dispatch.  However, when the Load Resource is no longer fully deployed (recalled), then it would no longer be setting prices in SCED regardless of whether the load has or has not returned it’s consumption to its maximum power potential.  For settlement purposes, the Load Resource would be paid the LMP at the Load’s Resource Node used in SCED only for the amount of load reduction deployed due to a dispatch instruction.  At all other times, the load would be charged for the consumption used at the Load Zone settlement price as it is normally done in the current market. ERCOT would not deploy a load reduction for a Load Resource at a node that is priced less than the LMP for the Load Zone (LMPZ). 
Load Resource aggregations of small retail loads should be represented by aggregated telemetry from the retail aggregator that represents real-time consumption, availability, capacity, and is able to respond to 5 minute deployment instructions from ERCOT. Compliance for aggregations should be managed similar to Generation Resources.

Load Resources that use SCED to deploy energy from Ancillary Services capacity must cap their Energy Offers to less than a pre-determined mitigation price. This avoids a market construct where the load receives capacity payments for Ancillary Services but is only willing to provide an energy deployment at prices at so high a level that SCED would not typically deploy when needed for reliability.
Load Resources must also meet stringent energy deployment performance standards similar to GREDP after the fact much like QSGRs. Furthermore, for a Load Resource to be available for dispatch by SCED, it must not be allowed to drop below its Maximum Power Consumption Limit prior to receiving an authorized dispatch instruction from ERCOT.  Load Resources must perform as promised given established lead time and recall time (min run time) showing that the volume of reduction is greater than or equal to the deployment amount or pay an uninstructed deviation penalty and potentially be disqualified as a Load Resource in SCED.  Loads that are served in a single retail contract with multiple metering points, some of which desire to be part of a Load Resource while others in the contract do not, should proceed with caution as the operation of loads in the retail contract  that are not part of the Load Resource may interfere with the performance measurements and retail settlements of such.
Value Proposition for Load Resources in SCED 

For a retail load to be considered a qualified Load Resource dispatched by SCED, that load must provide a good and valuable service to ERCOT. As such it must be located on the electrical grid at a place where the value of energy at that location is consistently greater than the average value of energy in a load zone. If it is not, then the load would be better off participating in ERCOT as a load that only voluntarily reduces its consumption based on the price of energy at the load zone.  By doing such, the retail load avoids performance criteria and penalties while being able to reduce its cost of overall consumption by reducing its load when load zone prices are high.  Only if the specific location on the grid is such that it consistently has prices higher than the load zone average will that load be useful in managing transmission system reliability.  Otherwise the load would be located at a lower than average load zone price location and would be participating as a Load Resource in SCED only for arbitrage opportunities to the determinant of all other retail loads in the Load Zone. On request, ERCOT will provide prospective Load Resources that are considering becoming a Load Resource in SCED with historical LMP data from which estimates of the value of being a Load Resource can be made. 
Load Resources that are comprised of many multiple metering points across an entire load zone may not be able to extract additional value by being dispatched by SCED and potentially suffer performance measurement penalties.  These large aggregations are likely already comprised of dispatchable loads at prices similar to that of the Load Zone and can extract the same or more value through voluntary load reduction using ERCOT’s posted price projections and not be subject to the strict operating performance required of Load Resources dispatched by SCED. 

Other Considerations

ERCOT must also project Generation and Load Resource on/off status for all dispatch intervals in the optimization.  The best information for these Resources’ on/off status is from SCADA telemetry, but  the accuracy wanes for intervals farther out in time than the current interval.   The Current Operating Plan provides an on/off status, but that designation is for the entire hour and not useful for extrapolation into 5 minute intervals.   The COP cannot be updated by a QSE during the Operating Period. An updated status in COP can be as long as two hours from the current real time and thus typically does not reflect any self-commitments or self-decommitments by QSEs that are allowed during the Operating Period by current protocols.  

ERCOT must also have a representation of the transmission network configuration that shows the “in service/out of service” status of all transmission equipment.  A snapshot of current SCADA telemetry showing the actual status of transmission equipment is used for all intervals in the SCED study.   ERCOT has information in the Outage Scheduler for future outages and times where equipment is to be placed back in service.  However, in practice these times are only approximate and using such for affecting prices and dispatch may result in higher costs for consumers when such outages miss their schedules.  ERCOT should explore changing the timing of outages for transmission equipment if that timing is what is causing the need for faster responses from generation than presently is available.  For example, if both transmission circuits on a double circuit tower need to be taken out of service, ERCOT should endeavor to delay one of the circuit’s outage time by a few minutes so that expected generation on-line can respond in the time needed without the need for pre-outage ramping from SCED.  These delays could be for only a few minutes and avoid higher prices to consumers.  Without such delays, the TSPs would be required to perform within 5 minutes of the stated outage/return to service times they show in the Outage Scheduler.  Missed outage timing would result in an uninstructed deviation penalty for each outage to be assessed by ERCOT directly to the TSP to assure consumers are not penalized for such avoidable delays. 
Real Time Resource Commitment
ERCOT is also considering performing a Resource Commitment of Generation and Load Resources for a period of up to 120 minutes from current time.  These advisory commitments would be designed to notify the QSE of an opportunity for a generator or load to participate. For purposes of these short term commitments, each Resource would provide ERCOT with an Energy Offer Curve and a telemetered lead time for each generator or load to be considered.  Telemetry of the lead time is necessary to provide the QSE with a means of quick and potentially variable notification to ERCOT of any changes it has in the generation or load lead times.  For generators the length of time telemetered would be the length of  time it takes to be on-line at minimum load ready for SCED Dispatch, or in the case of Load Resources, to be off-line following dispatch.  Three-part offers similar to those processed in DAM would not be used due to the short term nature of these commitments.
ERCOT would make an estimate of the value of the commitment for generation that has telemetry showing the generation to be off-line at the time of RTD execution while considering the imperfect information it has regarding the next 120 minutes of projected system operations and the telemetered lead time provided by the QSEs.   Such generation commitments must only be advisory for the QSE and all risk of the commitment being profitable should be borne by the QSE. Dispatch of energy for the committed generation after it reaches its LSL, would be performed by SCED.  These advisory notices avoid ERCOT commitments and other QSEs’ self-commitments from interfering with each other.  For binding commitments from ERCOT and guarantees of profits with make-whole payments, all other QSEs with generation must not be allowed to self-commit their generation during the 120 minute interval.  If ERCOT provides binding commitments, then it must also provide binding de-commitments of generation based on that generation no longer being profitable to run given current and forecasted conditions. Without such, self-determined commitments and decommitments could force make-whole payments for one generator who may be a third party to the self-determination decision of another party. 
For Load Resources providing a block Energy Offer and telemetered lead times, ERCOT would consider such in its optimization for all the commitment intervals within the 120 minute timeframe.  However, these dispatched reductions in energy consumption would be paid the average LMPs of the Load Resource Node for the time it is dispatched off assuming such LMPs are greater than the Load Zone LMPs in each instance.  The load must remain deployed for the entire instructed time off regardless of future actual conditions on the grid. The LMPs for the Resource Node would be set no less than the value of the LMP causing the dispatched reduction and thereby affecting all other LMPs accordingly for the duration of the dispatched reduction. Similarly significant performance penalties would be assessed if for some reason the load was not available for load reduction or failed to reduce load when instructed to do so.
Co-Optimization of Energy and Ancillary Services
ERCOT will develop an Hour Ahead Market (HAM) where providers of Ancillary Services and energy may trade their obligations to buyers who would then be required to manage such in Real Time.  Such an Hour Ahead market will provide for all entities including NOIEs to participate in moving generation capacity originally assigned an Ancillary Services capacity obligation to one that provides for energy delivery if such is dispatched in Real Time.  Similarly, generation with only energy obligations may find it economical to provide additional Ancillary Services instead of depending on energy dispatches from SCED and could offer such at a price commensurate with the risk of providing such.
The Hour Ahead Market will operate such that at the top of the hour beginning of the Operating Period, ERCOT will match buyers and sellers of energy and Ancillary Services from those offers and bids submitted in the prior hour.  Notification of HAM awards will be made no later than 30 minutes prior to the beginning of the Operating Hour.  This allows for QSEs to make adjustments at the beginning of the next Operating Period to Generation and Load Resource telemetry for potentially new Ancillary Service Obligations.
The Hour Ahead Market will also provide opportunity for Loads that are not operating as a Load Resource to sell back their previously purchased energy position at a price for which they are willing to interrupt their consumption.  If struck in the HAM, the Load likely would choose to interrupt in Real Time to avoid potentially costly settlements while capturing the value gained through the sale in the HAM.

The following figure* depicts the Hour Ahead Market concept:
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