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(1)	Transmission security analysis and Reliability Unit Commitment (RUC) are used to ensure ERCOT System reliability and to ensure that enough Resource capacity and qualified, in addition to Ancillary Service capacity isare committed in the right locations to reliably serve the forecasted Load and Ancillary Service needs on the ERCOT System including Direct Current Tie (DC Tie) Load that has not been curtailed. 
(2)	ERCOT shall conduct at least one Day-Ahead Reliability Unit Commitment (DRUC) and at least one Hourly Reliability Unit Commitment (HRUC) before each hour of the Operating Day.  ERCOT, in its sole discretion, may conduct a RUC at any time to evaluate and resolve reliability issues.
(3)	The DRUC must be run after the close of the Day-Ahead Market (DAM). 
(4)	The DRUC uses Three-Part Supply Offers, capped at the maximum of generic or verifiable minimum energy and Startup Costs, submitted before the DAM by Qualified Scheduling Entities (QSEs) that were considered in the DAM but not awarded in the DAM.  A QSE may not submit a Three-Part Supply Offer to be considered in the DRUC unless the offer was also submitted for consideration in the DAM.
(5)	ERCOT must initiate the HRUC process at least one hour before the Operating Hour to fine-tune the Resource commitments using updated Load forecasts and updated Outage information. 
(6)	The RUC Study Period for DRUC is the next Operating Day.  The RUC Study Period for HRUC is the balance of the current Operating Day plus the next Operating Day if the DRUC for the Operating Day has been solved. 
(7)	HRUC may decommit Resources only to maintain the reliability of the ERCOT System. 
(8)	For each RUC Study Period, the RUC considers capacity requirements for each hour of the RUC Study Period with the objective of minimizing costs based on logic described in Section 5.5.2, Reliability Unit Commitment (RUC) Process.
(9)	The calculated Resource commitments arising from each RUC process, and a list of Off-Line Available Resources having a start-up time of one hour or less, must be reviewed by ERCOT before issuing Dispatch Instructions to QSEs to commit, extend, or decommit Resources.
(10)	The Security Sequence is a set of prerequisite processes for RUC that describes the key system components and inputs that are required to support the RUC process, the RUC process itself, and the ERCOT review of the Resource commitment recommendations made by the RUC process. 
(11)	The RUC process may not be used to buy Ancillary Service unless the Ancillary Service Offers submitted in the DAM are insufficient to meet the requirements of the Ancillary Service Plan.  
(112)	After the use of market processes to the fullest extent practicable without jeopardizing the reliability of the ERCOT System, any ERCOT Dispatch Instructions for additional capacity that order a QSE to commit a specific Generation Resource to be On-Line shall be considered a RUC Dispatch for the purpose of the Settlement of payments and charges related to the committed Generation Resource.  An Operating Condition Notice (OCN), Advisory, Watch, or Emergency Notice requesting the available capacity of any currently available Generation Resources but not naming specific Generation Resources is not considered a RUC Dispatch for purposes of Settlement.
(123)	ERCOT shall post on the Market Information System (MIS) Certified Area, for each Off-Line Generation Resource that may be selected by an HRUC process, the current time since the Generation Resource last went Off-Line (in hours) and the corresponding start-up times ERCOT is using for each such Off-Line Generation Resource.  The time since the Generation Resource last went Off-Line and start-up times shall be updated at least hourly.
(134)	Prior to 1330 in the Day-Ahead, ERCOT may issue a Weekly Reliability Unit Commitment (WRUC) Verbal Dispatch Instruction (VDI) to inform a QSE that a Resource is required to be On-Line for all or part of a future Operating Day.  Following the receipt of a WRUC: 
(a)	The QSE may self-commit the Resource for the WRUC-instructed hours by updating the Resource’s Current Operating Plan (COP) to reflect the appropriate On-Line Resource Status for the WRUC-instructed hours prior to the DRUC process execution for the associated Operating Day.  Resources that have been self-committed by a QSE in accordance with a WRUC:
(i)	May have a Three-Part Supply Offer submitted into the DAM, and any of the WRUC-instructed hours in which the Three-Part Supply Offer is awarded in the DAM become DAM-Committed Intervals for the Resource and are settled accordingly; and
(ii)	Will not be issued a RUC commitment for the WRUC-instructed hours that were self-committed or DAM-committed.
(b)	ERCOT will commit the Resource as part of the DRUC process for the relevant Operating Day for all WRUC-instructed hours not DAM-committed or QSE self-committed.  For all purposes, including RUC Settlement, the Resource will be considered as committed by the DRUC for these hours.
	[bookmark: _Toc400547167][bookmark: _Toc405384272][bookmark: _Toc405543539][bookmark: _Toc428178048][bookmark: _Toc440872679][bookmark: _Toc458766224][bookmark: _Toc459292629][bookmark: _Toc9590440][NPRR930:  Insert paragraph (145) below upon system implementation:]
(145)	If ERCOT issues an Outage Schedule Adjustment (OSA) pursuant to Section 3.1.4.6, Outage Coordination of Potential Transmission Emergency Conditions, or Section 3.1.6.9, Withdrawal of Approval or Acceptance and Rescheduling of Approved or Accepted Planned Outages of Resource Facilities, QSEs with Resources that received an OSA shall be made whole to their actual costs incurred due to delaying or canceling and rescheduling the Outage as described in Section 5.6.5.1, Make-Whole Payment for Canceled or Delayed Outages for OSAs.


[bookmark: _Toc400547170][bookmark: _Toc405384275][bookmark: _Toc405543542][bookmark: _Toc428178051][bookmark: _Toc440872682][bookmark: _Toc458766227][bookmark: _Toc459292632][bookmark: _Toc9590443]5.2.2.1	RUC Process Timeline After a Delay of the Day-Ahead Market	Comment by ERCOT: KP 3(12)
(1)	If the Day-Ahead Market (DAM) execution is delayed in accordance with Section 4.1.2, Day-Ahead Process and Timing Deviations, ERCOT shall conduct a Day-Ahead Reliability Unit Commitment (DRUC) after 1430 in the Day-Ahead and no earlier than one hour following the posting of DAM awards information on the Market Information System (MIS) Public Area as set forth in Section 4.5.3, Communicating DAM Results.  In this event, ERCOT will use the Current Operating Plan (COP) and Trades Ssnapshot taken just prior to the execution of the DRUC to settle RUC charges.
[bookmark: _Toc400547171][bookmark: _Toc405384276][bookmark: _Toc405543543][bookmark: _Toc428178052][bookmark: _Toc440872683][bookmark: _Toc458766228][bookmark: _Toc459292633][bookmark: _Toc9590444]5.2.2.2	RUC Process Timeline After an Aborted Day-Ahead Market	Comment by ERCOT: KP 4, KP 5(3)

(1)	If ERCOT aborts all or part of the Day-Ahead process in accordance with Section 4.1.2, Day-Ahead Process and Timing Deviations, for any reason not due to a Market Suspension, then ERCOT shall use the following Supplemental Ancillary Services Market (SASM) process to purchase Ancillary Services for the next Operating Day and the Hourly Reliability Unit Commitment (HRUC) process described in this Section in lieu of the DRUC process.  If ERCOT aborts the Day-Ahead process due to a Market Suspension, it shall act in accordance with Section 25.3, Market Restart Processes.
(2)	When the DAM is aborted, ERCOT shall include in the Watch notification required by paragraph (2) of Section 4.1.2 the time when it intends to conduct the SASM described in this Section 5.2.2.2 to procure the amounts of Ancillary Services necessary to meet the Ancillary Service Plan for the Operating Day affected by the aborted DAM.  ERCOT shall allow at least one hour between the issuance of the Watch and the beginning of this SASM.
(3)	After the issuance of the Watch described in paragraph (2) above and prior to the beginning of this SASM, a Qualified Scheduling Entity (QSE) may cancel unexpired Ancillary Service Offers that were submitted for the aborted DAM.
(4)	A QSE may submit Ancillary Service Offers for this SASM after the issuance of the Watch described in paragraph (2) above and prior to the beginning of this SASM.
(5)	For this SASM, the QSE must submit the Self-Arranged Ancillary Service Quantity for the next Operating Day in accordance with the timeline described in paragraph (3) of Section 6.4.9.2, Supplemental Ancillary Services Market.  This amount may be different from the self-arrangement amounts previously submitted for the aborted DAM.
(6)	The amount of each Ancillary Service to be procured by ERCOT in this SASM is the amount of each Ancillary Service specified in the ERCOT Ancillary Service Plan posted prior to the aborted DAM less the total amount of each Ancillary Service in the QSE submittals for self-arranged Ancillary Services for this SASM.
(7)	This SASM will settle in accordance with Section 6.7, Real-Time Settlement Calculations for the Ancillary Services.
(8)	The SASM process for acquiring Ancillary Services in the event of an aborted Day-Ahead process shall be conducted in accordance with Section 6.4.9.2.2, SASM Clearing Process, but shall use the following activities and timeline as specified in paragraph (3) of Section 6.4.9.2, with time “X” being the time specified by ERCOT for the beginning of the SASM process in the Watch notification described above.
(9)	As soon as practicable, but no later than the time specified in paragraph (3) of Section 6.4.9.2, ERCOT shall notify each QSE of its awarded Ancillary Service Offer quantities, specifying Resource, Ancillary Service type, SASM Market Clearing Price for Capacity (MCPC), and the first and last hours of the awarded offer.
(10)	As soon as practicable, but no later than the time specified in paragraph (3) of Section 6.4.9.2, ERCOT shall post on the MIS Public Area the hourly:
(a)	SASM MCPC for each type of Ancillary Service for each hour;
(b)	Total Ancillary Service procured in MW by Ancillary Service type for each hour; and
(c)	Aggregated Ancillary Service Offer Curve for each Ancillary Service for each hour.
(11)	No sooner than 1800 in the Day-Ahead and after the completion of the SASM process described in this Section 5.2.2.2, ERCOT shall execute an HRUC process. 
(a)	The RUC Study Period for this HRUC process is the balance of the current Operating Day plus the next Operating Day.  This HRUC process may be a post-1800 HRUC for the current Operating Day.
(b)	The COP and Trades Snapshot taken just prior to the execution of the HRUC process described in this Section 5.2.2.2 will be used to settle RUC charges in the Operating Day affected by the aborted DAM.
[bookmark: _Toc274727445][bookmark: _Toc291753087][bookmark: _Toc304793728][bookmark: _Toc323214522][bookmark: _Toc330907144][bookmark: _Toc341692560][bookmark: _Toc343244296](c)	This HRUC process described in this Section 5.2.2.2 may commit Resources to supply Ancillary Services if the Ancillary Service Offers submitted in the SASM described in this Section 5.2.2.2 are insufficient to meet the requirements of the Ancillary Services Plan in the Operating Day affected by the aborted DAM.
(d)	A QSE may request cancellation of a RUC instruction to supply Ancillary Services if the Resource requested is not capable of providing the Ancillary Services due to equipment issues that are the result of non-frequency responsive power augmentation or other Resource control issues.  If ERCOT accepts the cancellation, ERCOT may require QSEs to submit supporting information describing the Resource control issues.
[bookmark: _Toc400547172][bookmark: _Toc405384277][bookmark: _Toc405543544][bookmark: _Toc428178053][bookmark: _Toc440872684][bookmark: _Toc458766229][bookmark: _Toc459292634][bookmark: _Toc9590445]5.3	ERCOT Security Sequence Responsibilities	Comment by ERCOT Market Rules: Please note NPRR1014 also proposes revisions to this section.	Comment by ERCOT: KP 3(1) 
(1)	ERCOT shall start the Day-Ahead Reliability Unit Commitment (DRUC) process at 1430 in the Day-Ahead.
(2)	For each DRUC, ERCOT shall use a snapshot of Resource commitments taken at 1430 in the Day-Ahead for Reliability Unit Commitment (RUC) Settlement.  For each Hourly Reliability Unit Commitment (HRUC), ERCOT shall use a snapshot of Resource commitments from each Qualified Scheduling Entity’s (QSE’s) most recently submitted Current Operating Plan (COP) before HRUC execution for RUC Settlement.  
(3)	For each RUC process, ERCOT shall: 
(a)	Execute the Security Sequence described in Section 5.5, Security Sequence, Including RUC, including:
(i)	Validating Three-Part Supply Offers, defined in Section 4.4.9.1, Three-Part Supply Offers, and Ancillary Service Offers, defined in Section 4.4.7.2, Ancillary Service Offers;
(ii)	Reviewing the Resource commitment recommendations made by the RUC algorithm; and
(iii)	Reviewing the list of Off-Line Available Resources having a start-up time of one hour or less;
(b)	Post to the Market Information System (MIS) Secure Area all Resources that were committed or decommitted by the RUC process including verbal RUC commitments and decommitments and Weekly Reliability Unit Commitment (WRUC) instructions; 
(c)	Post to the MIS Public Area, all active and binding transmission constraints (contingency and overloaded element pair information where available) used as inputs to the RUC; and
(d)	Issue Dispatch Instructions to notify each QSE of its Resource commitments or decommitments.
	[NPRR977:  Insert paragraph (e) below upon system implementation:]
(e)	Post to the MIS Secure Area all Resources that were committed by the RUC process, including verbal RUC commitments, but were subsequently cancelled by the ERCOT Operator.


(4)	ERCOT shall provide each QSE with the information necessary to pre-validate their data for DRUC and HRUC, including publishing validation rules for offers, bids, and trades.
[bookmark: _Toc400547173][bookmark: _Toc405384278][bookmark: _Toc405543545][bookmark: _Toc428178054][bookmark: _Toc440872685][bookmark: _Toc458766230][bookmark: _Toc459292635][bookmark: _Toc9590446]5.4	QSE Security Sequence Responsibilities	Comment by ERCOT Market Rules: Please note NPRR1014 also proposes revisions to this section.	Comment by ERCOT:  KP 3(12), KP 7(2)
(1)	During the Security Sequence, each Qualified Scheduling Entity (QSE) must: 
(a)	Submit its Current Operating Plan (COP) and update its COP as required in Section 3.9, Current Operating Plan (COP);
(b)	Submit any Three-Part Supply Offers and Ancillary Service Offers before: 
(i)	1000 in the Day-Ahead for the Day-Ahead Market (DAM) and Day-Ahead Reliability Unit Commitment (DRUC) being run in that Day-Ahead, if the QSE wants the offer to be used in  those DAM and DRUC processes; and 
(ii)	The end of the Adjustment Period for each Hourly Reliability Unit Commitment (HRUC), if the QSE wants the offer to be used in the HRUC process;  
(c)	Submit any Capacity Trades before 1430 in the Day-Ahead for the DRUC and before the end of the Adjustment Period for each HRUC, if the QSE wants those Capacity Trades included in the calculation of Reliability Unit Commitment (RUC) Settlement; 
(d)	Submit any Energy Trades, Ancillary Service Trades, and Direct Current Tie (DC Tie) Schedules corresponding to Electronic Tags (e-Tags) before 1430 in the Day-Ahead for the DRUC and by the end of the Adjustment Period for each HRUC; if the QSE wants those Energy Trades and DC Tie Schedules included in the calculation of RUC Settlement;
(e)	Submit an updated COP before 1430 in the Day-Ahead that shows the specific Resources that will be used to supply the QSE’s Ancillary Service Supply Responsibility; and  
(f)	Acknowledge receipt of Resource commitment or decommitment Dispatch Instructions by submitting an updated COP.
5.4.1	RUC Ancillary Service Positions
(1)	A QSE’s RUC Ancillary Service Position is the net amount of Ancillary Service capacity  to which the QSE has financially committed in the ERCOT market, by hour and service type, from self-arrangement, trades, and awards.  The RUC Ancillary Service Position is the difference in MW, by hour and service type, between the amounts specified in items (a) and (b) defined as follows:
(a)	The sum of:
(i)	The QSE’s Self-Arranged Ancillary Service Quantity; plus
(ii)	The total (in MW) of Ancillary Service Trades for which the QSE is the seller; plus
(iii)	Awards to the QSE of Ancillary Service Offers in the DAM; and 
(b)	The sum of:
(i)	The total Ancillary Service Trades for which the QSE is the buyer.
[bookmark: _Toc400547176][bookmark: _Toc405384281][bookmark: _Toc405543548][bookmark: _Toc428178057][bookmark: _Toc440872688][bookmark: _Toc458766233][bookmark: _Toc459292638][bookmark: _Toc9590449]5.5.2	Reliability Unit Commitment (RUC) Process	Comment by ERCOT:  KP 3(1,2,5,6,7,8,9,13,14,15), KP 6, KP 7(2)

(1)	The RUC process recommends commitment of Generation Resources, to match ERCOT’s forecasted Load including Direct Current Tie (DC Tie) Schedules and RUC Ancillary Service Demand Curves (ASDCs), subject to all transmission constraints and Resource performance characteristics.  The RUC process takes into account Resources already committed in the Current Operating Plans (COPs), Resources already committed in previous RUCs, and Off-Line Available Resources having a start-up time of one hour or less, and Resource capacity already committed to provide Ancillary Service.  The formulation of the RUC objective function must employ penalty factors on violations of security constraints.  The objective of the RUC process is to minimize costs based on the Resource costs described in paragraphs (94) through (137) below. 
(2)	ERCOT shall create an Ancillary Service Demand Curve (ASDC) for each Ancillary Service for use in RUC.  ERCOT shall post the ASDCs to the Market Information System (MIS) Public Area as soon as practicable after any change to the ASDCs.
(3)	For all hours of the RUC Study Period within the RUC process, Quick Start Generation Resources (QSGRs) with a COP Resource Status of OFFQS shall be considered as On-Line with Low Sustained Limit (LSL) at zero MW.  QSGRs with a Resource Status of OFFQS shall only be committed by ERCOT through a RUC instruction in instances when a reliability issue would not otherwise be managed through Dispatch Instructions from Security-Constrained Economic Dispatch (SCED). 
(4)	In addition to On-Line qualified Resources, the RUC engine shall consider a COP Resource status of OFFQS for QSGRs that are qualified for ERCOT Contingency Reserve Service (ECRS), as being eligible to provide ECRS constrained by the Ancillary Service capability in the COP.
(5)	In addition to On-Line qualified Resources, the RUC engine shall consider a COP Resource Status of OFFQS for QSGRs that are qualified for Non-Spinning Reserve (Non-Spin), as being eligible to provide Non-Spin constrained by the Ancillary Service Capability in the COP.  The RUC engine shall also consider a COP Resource Status of OFF (Off-Line but available for commitment in the DAM and RUC) for a Resource that is qualified for Non-Spin, as being eligible to provide Non-Spin constrained by the Ancillary Service capability  in the COP.
(62)	The RUC process can recommend Resource decommitment.  ERCOT may only decommit a Resource to resolve transmission constraints that are otherwise unresolvable. Qualifying Facilities (QFs) may be decommitted only after all other types of Resources have been assessed for decommitment.  In addition, the HRUC process provides decision support to ERCOT regarding a Resource decommitment requested by a Qualified Scheduling Entity (QSE).  
(37)	ERCOT shall review the RUC-recommended Resource commitments and the list of Off-Line Available Resources having a start-up time of one hour or less to assess feasibility and shall make any changes that it considers necessary, in its sole discretion.  During the RUC process, ERCOT may also review and commit, through a RUC instruction, Combined Cycle Generation Resources that are currently planned to be On-Line but are capable of transitioning to a configuration with additional capacity.  ERCOT may deselect Resources recommended in DRUC and in all HRUC processes if in ERCOT’s sole discretion there is enough time to commit those Resources in the future HRUC processes, taking into account the Resources’ start-up times, to meet ERCOT System reliability.  After each RUC run, ERCOT shall post the amount of capacity deselected per hour in the RUC Study Period to the MIS Secure Area.  A Generation Resource shown as On-Line and available for SCED dispatch for an hour in its COP prior to a DRUC or HRUC process execution, according to Section 5.3, ERCOT Security Sequence Responsibilities, will be considered self-committed for that hour.  For purpose of Settlement, snapshot data will be used as specified in paragraph (2) of Section 5.3.  
(8)	ERCOT shall issue RUC instructions to each QSE specifying its Resources that have been committed as a result of the RUC process.  ERCOT shall, within one day after making any changes to the RUC-recommended commitments, post to the MIS Secure Area any changes that ERCOT made to the RUC-recommended commitments with an explanation of the changes.
(4)	To determine the projected energy output level of each Resource and to project potential congestion patterns for each hour of the RUC, ERCOT shall calculate proxy Energy Offer Curves based on the Mitigated Offer Caps (MOCs) for the type of Resource as specified in Section 4.4.9.4, Mitigated Offer Cap and Mitigated Offer Floor, for use in the RUC.  Proxy Energy Offer Curves are calculated by multiplying the MOC by a constant selected by ERCOT from time to time that is no more than 0.10% and applying the cost for all Generation Resource output between High Sustained Limit (HSL) and LSL.  The intent of this process is to minimize the effect of the proxy Energy Offer Curves on optimization.
(59)	ERCOT shall use the RUC process to evaluate the need to commit Resources for which a QSE has submitted Three-Part Supply Offers and other available Off-Line Resources in addition to Resources that are planned to be On-Line during the RUC Study Period.  All of the above commitment information must be as specified in the QSE’s COP.  For available Off-Line Resources with a cold start time of one hour or less that have not been removed from special consideration under paragraph (713) below pursuant to paragraph (4) of Section 8.1.2, Current Operating Plan (COP) Performance Requirements, the Startup Offers and Minimum-Energy Offer from a Resource’s Three-Part Supply Offer shall not be used in the RUC process. 
(610)	ERCOT shall create Three-Part Supply Offers for all Resources that did not submit a Three-Part Supply Offer, but are specified as available but Off-Line, excluding Resources with a Resource Status of EMR, in a QSE’s COP.  For such Resources, excluding available Off-Line Resources with a cold start time of one hour or less that have not been removed from special consideration under paragraph (137) below pursuant to paragraph (4) of Section 8.1.2, ERCOT shall use in the RUC process 150% of any approved verifiable Startup Cost and verifiable minimum-energy cost or if verifiable costs have not been approved, the applicable Resource Category Generic Startup Offer Cost and the applicable Resource Category Generic Minimum-Energy Offer Cost as described specified in Section 4.4.9.2.3, Startup Offer and Minimum-Energy Offer Generic Caps, registered with ERCOT.  However for Settlement purposes, ERCOT shall use any approved verifiable Startup Costs and verifiable minimum-energy cost for such Resources, or if verifiable costs have not been approved, the applicable Resource Category Generic Startup Offer Cost and Generic Minimum-Energy Offer Cost.
(11)	To determine the projected energy output level of each Resource and to project potential congestion patterns for each hour of the RUC, ERCOT shall calculate proxy Energy Offer Curves based on the Mitigated Offer Caps (MOCs) for the type of Resource as specified in Section 4.4.9.4, Mitigated Offer Cap and Mitigated Offer Floor, for use in the RUC.  Proxy Energy Offer Curves are calculated by multiplying the MOC by a constant selected by ERCOT from time to time that is no more than 0.10% and applying the cost for all Generation Resource output between High Sustained Limit (HSL) and LSL.  The intent of this process is to minimize the effect of the proxy Energy Offer Curves on optimization.
(12)	ERCOT shall calculate proxy Ancillary Service Offer Curves for use in RUC based on validated Ancillary Service Offers as specified in Section 4.4.7.2, Ancillary Service Offers.  For all Resources that do not have a valid Ancillary Service Offer but are qualified to provide an Ancillary Service, ERCOT shall create an Ancillary Service Offer Curve for use in RUC as described in Section 6.5.7.3, Security Constrained Economic Dispatch.  Proxy Ancillary Service Offer Curves for use in RUC are calculated by multiplying the Ancillary Service Offer by a constant selected by ERCOT from time to time that is no more than 0.1%, and are extended between the HSL and LSL.  Notwithstanding the presence or absence of a proxy Ancillary Service Offer, Ancillary Service provision in RUC shall be limited by the Resource’s Ancillary Service capabilities as reflected in the COP. 
(137)	For all available Off-Line Resources having a cold start time of one hour or less and not removed from special consideration pursuant to paragraph (4) of Section 8.1.2, ERCOT shall scale any approved verifiable Startup Cost and verifiable minimum-energy cost or if verifiable costs have not been approved, the applicable Resource Category Generic Startup Offer Cost and the applicable Resource Category Generic Minimum-Energy Offer Cost as specified in Section 4.4.9.2.3 for use in the RUC process.  
The above parameter is defined as follows:
	Parameter
	Unit
	Current Value*

	1HRLESSCOSTSCALING
	Percentage
	Maximum value of 20%

	*  The current value for the parameter(s) referenced in this table above will be recommended by the Technical Advisory Committee (TAC) and approved by the ERCOT Board.  ERCOT shall update parameter value(s) on the first day of the month following ERCOT Board approval unless otherwise directed by the ERCOT Board.  ERCOT shall provide a Market Notice prior to implementation of a revised parameter value.


(8)	The RUC process must treat all Resource capacity providing Ancillary Service as unavailable for the RUC Study Period, unless that treatment leads to infeasibility (i.e., that capacity is needed to resolve some local transmission problem that cannot be resolved by any other means).  If an ERCOT Operator decides that the Ancillary Service capacity allocated to that Resource is infeasible based on ERCOT System conditions, then, ERCOT shall inform each affected QSE of the amount of its Resource capacity that does not qualify to provide Ancillary Service, and the projected hours for which this is the case.  In that event, the affected QSE may, under Section 6.4.9.1.2, Replacement of Infeasible Ancillary Service Due to Transmission Constraints, either:
(a) 	Substitute capacity from Resources represented by that QSE;
(b)	Substitute capacity from other QSEs using Ancillary Service Trades; or 
(c)	Ask ERCOT to replace the capacity.   
(149)	Factors included in the RUC process are: 
(a)	ERCOT System-wide hourly Load forecast allocated appropriately over Load buses;
(b)	ERCOT’s Ancillary Service Plans in the form of ASDCs;
(cb)	Transmission constraints – Transfer limits on energy flows through the electricity network;
(i)	Thermal constraints – protect transmission facilities against thermal overload;
(ii)	Generic constraints – protect the transmission system against transient instability, dynamic instability or voltage collapse;
(dc)	Planned transmission topology;
(ed)	Energy sufficiency constraints;
(fe)	Inputs from the COP, as appropriate;
(gf)	Inputs from Resource Parameters, including a list of Off-Line Available Resources having a start-up time of one hour or less, as appropriate;
(hg)	Each Generation Resource’s Minimum-Energy Offer and Startup Offer, from its Three-Part Supply Offer;
(ih)	Any Generation Resource that is Off-Line and available but does not have a Three-Part Supply Offer;
(ji)	Forced Outage information; and
(kj)	Inputs from the eight-day look ahead planning tool, which may potentially keep a unit On-Line (or start a unit for the next day) so that a unit minimum duration between starts does not limit the availability of the unit (for security reasons).  
(1510)	The HRUC process and the DRUC process are as follows:
(a)	The HRUC process uses current Resource Status for the initial condition for the first hour of the RUC Study Period.  All HRUC processes use the projected status of transmission breakers and switches starting with current status and updated for each remaining hour in the study as indicated in the COP for Resources and in the Outage Scheduler for transmission elements. 
(b)	The DRUC process uses the Day-Ahead forecast of total ERCOT Load including DC Tie Schedules for each hour of the Operating Day.  The HRUC process uses the current hourly forecast of total ERCOT Load including DC Tie Schedules for each hour in the RUC Study Period.
(c)	The DRUC process uses the Day-Ahead weather forecast for each hour of the Operating Day.  The HRUC process uses the weather forecast information for each hour of the balance of the RUC Study Period.
(11)	A QSE that has one or more of its Resources RUC-committed to provide Ancillary Services must increase its Ancillary Service Supply Responsibility by the total amount of RUC-committed Ancillary Service quantities.  The QSE may only use a RUC-committed Resource to meet its Ancillary Service Supply Responsibility during that Resource’s RUC-Committed Interval if the Resource has been committed by the RUC process to provide Ancillary Service, or the Resource is a Combined Cycle Generation Resource that was RUC-committed to transition from one On-Line configuration to a different configuration with additional capacity.  For cases in which the commitment was to provide Ancillary Service, the QSE shall indicate the exact amount and type of Ancillary Service for which it was committed as the Resource’s Ancillary Service Resource Responsibility and Ancillary Services Schedule for the RUC-Committed Intervals for both telemetry and COP information provided to ERCOT.  Upon deployment of the Ancillary Services, the QSE shall adjust its Ancillary Services Schedule to reflect the amounts requested in the deployment.
(162)	A QSE with a Resource that is not a Reliability Must-Run (RMR) Unit that has been committed in a RUC process or by a RUC Verbal Dispatch Instruction (VDI) may opt out of the RUC Settlement (or “buy back” the commitment) by setting the telemetered Resource Status of the RUC-committed Resource to ONOPTOUT for the first SCED run that the Resource is On-Line and available for SCED dispatch during the first hour of a contiguous block of RUC-Committed Hours.  All the configurations of the same Combined Cycle Train shall be treated as the same Resource for the purpose of creating the block of RUC-Committed Hours.  A RUC-committed Combined Cycle Generation Resource may opt out of the RUC Settlement by setting the telemetered Resource Status to ONOPTOUT for any On-Line configuration of the same Combined Cycle Train for the first SCED run that the Combined Cycle Train is On-Line and available for SCED Dispatch during the first hour of a contiguous block of RUC-Committed Hours.  A Combined Cycle Generation Resource that is RUC-committed from one On-Line configuration in order to transition to a different configuration with additional capacity may opt out of the RUC Settlement following the same rule for RUC-committed Combined Cycle Generation Resources described above.  A QSE that opts out of RUC Settlement forfeits RUC Settlement for the affected Resource for a given block of RUC Buy-Back Hours.  A QSE that opts out of RUC Settlement treatment must make the Resource available to SCED for all RUC Buy-Back Hours.  All hours in a contiguous block of RUC-Committed Hours that includes the RUC Buy-Back Hour shall be considered RUC Buy-Back Hours.  However, if a contiguous block of RUC-Committed Hours spans more than one Operating Day, each contiguous block of RUC-Committed Hours within each Operating Day shall be treated as an independent block for purposes of opting out, and a QSE that wishes to opt out of RUC Settlement for the RUC-Committed Hours in the next Operating Day must set its telemetered Resource Status to ONOPTOUT for the first SCED run the next Operating Day.
	[NPRR930:  Replace paragraph (162) above with the following upon system implementation:]
(162)	A QSE with a Resource that is not a Reliability Must-Run (RMR) Unit or has not received an Outage Schedule Adjustment (OSA) that has been committed in a RUC process or by a RUC Verbal Dispatch Instruction (VDI) may opt out of the RUC Settlement (or “buy back” the commitment) by setting the telemetered Resource Status of the RUC-committed Resource to ONOPTOUT for the first SCED run that the Resource is On-Line and available for SCED dispatch during the first hour of a contiguous block of RUC-Committed Hours.  All the configurations of the same Combined Cycle Train shall be treated as the same Resource for the purpose of creating the block of RUC-Committed Hours.  A RUC-committed Combined Cycle Generation Resource may opt out of the RUC Settlement by setting the telemetered Resource Status to ONOPTOUT for any On-Line configuration of the same Combined Cycle Train for the first SCED run that the Combined Cycle Train is On-Line and available for SCED Dispatch during the first hour of a contiguous block of RUC-Committed Hours.  A Combined Cycle Generation Resource that is RUC-committed from one On-Line configuration in order to transition to a different configuration with additional capacity may opt out of the RUC Settlement following the same rule for RUC-committed Combined Cycle Generation Resources described above.  A QSE that opts out of RUC Settlement forfeits RUC Settlement for the affected Resource for a given block of RUC Buy-Back Hours.  A QSE that opts out of RUC Settlement treatment must make the Resource available to SCED for all RUC Buy-Back Hours.  All hours in a contiguous block of RUC-Committed Hours that includes the RUC Buy-Back Hour shall be considered RUC Buy-Back Hours.  However, if a contiguous block of RUC-Committed Hours spans more than one Operating Day, each contiguous block of RUC-Committed Hours within each Operating Day shall be treated as an independent block for purposes of opting out, and a QSE that wishes to opt out of RUC Settlement for the RUC-Committed Hours in the next Operating Day must set its telemetered Resource Status to ONOPTOUT for the first SCED run the next Operating Day.


(173)	If a QSE-committed Resource experiences a Forced Outage or Startup Loading Failure in an hour for which another Resource under the control of the same QSE is committed by a RUC instruction, the QSE may opt out of RUC Settlement for the RUC-committed Resource in accordance with paragraph (162) above, or if the Forced Outage or Startup Loading Failure occurs after the beginning of the first RUC-Committed Interval, the QSE may opt out of RUC Settlement by submitting a dispute pursuant to Section 9.14, Settlement and Billing Dispute Process, requesting a correction of the RUC Settlement treatment for the RUC-committed Resource.  
(184)	ERCOT shall, as soon as practicable, post to the MIS Secure Area a report identifying those hours that were considered RUC Buy-Back Hours, along with the name of each RUC-committed Resource whose QSE opted out of RUC Settlement.
(195)	A Resource that has a Three-Part Supply Offer cleared in the Day-Ahead Market (DAM) and subsequently receives a RUC commitment for the Operating Hour for which it was awarded will be treated as if the telemetered Resource Status was ONOPTOUT for purposes of Section 6.5.7.3, Security Constrained Economic Dispatch, and Section 6.5.7.3.1, Determination of Real-Time On-Line Reliability Deployment Price Adder.
[bookmark: _Toc101091053][bookmark: _Toc400547182][bookmark: _Toc405384287][bookmark: _Toc405543554][bookmark: _Toc428178063][bookmark: _Toc440872694][bookmark: _Toc458766239][bookmark: _Toc459292644][bookmark: _Toc9590455]5.6.2	RUC Startup Cost Eligibility	Comment by ERCOT: KP 3(12)
(1)	For purposes of this Section 5.6.2, all contiguous RUC-Committed Hours are considered as one RUC instruction.  For each Resource, only one Startup Cost is eligible per block of contiguous RUC-Committed Hours.
(2)	For a Resource’s Startup Costs in the Operating Day, per RUC instruction, to be included in the calculation of the RUC guarantee for that Operating Day, all the criteria below must be met: 
(a)	According to the Current Operating Plan (COP) and Trades Ssnapshot for the RUC process that committed the Resource, the Resource must not be QSE-committed in the Settlement Interval immediately before the designated start hour or after the last hour of the RUC instruction;
(b)	A later RUC instruction or QSE commitment must not connect the designated start hour or last hour of the RUC instruction to a block of QSE-committed Intervals that was QSE-committed before the RUC instruction was given, according to the COP and Trades Ssnapshot for the RUC process that committed the Resource;
(c)	The generation breakers must have been open, as indicated by a telemetered Resource Status of Off-Line, for at least five minutes during the six hours preceding the first RUC-Committed Hour; and
(d)	The generation breakers must have been closed, as indicated by a telemetered Resource Status of On-Line, for at least one minute during the RUC commitment period or after the determined five-minute open breaker, as indicated by a telemetered Resource Status of Off-Line, in the six hours preceding the first RUC-Committed Hour.
(3)	Notwithstanding paragraphs (2)(c) and (2)(d) above, the QSE of a RUC-committed Resource may submit a Settlement dispute for a Resource’s Startup Costs in the Operating Day, per RUC instruction, to be included in the calculation of the RUC guarantee for that Operating Day if the startup time for the RUC-committed Resource is greater than six hours.  The dispute is subject to verification and approval by ERCOT based on the criteria below:
(a)	The generation breakers must have been open, as indicated by a telemetered Resource Status of Off-Line, for at least five minutes between the time the QSE is notified of the RUC instruction and the first RUC-Committed Hour;
(b)	The generation breakers must have been closed, as indicated by a telemetered Resource Status of On-Line, for at least one minute during the RUC commitment period or after the five-minute open breaker determined in item (a) above;
(c)	The breaker open-close sequence from items (a) and (b) above does not make the Resource eligible for Startup Cost compensation in the Day-Ahead Market (DAM) or for any other contiguous block of RUC-Committed Hours; and
(d)	The startup time used to process the dispute will be the startup time considered by the ERCOT Operator at the time the RUC instruction was issued.
[bookmark: _Toc74137737][bookmark: _Toc88017247][bookmark: _Toc101091054][bookmark: _Toc400547183][bookmark: _Toc405384288][bookmark: _Toc405543555][bookmark: _Toc428178064][bookmark: _Toc440872695][bookmark: _Toc458766240][bookmark: _Toc459292645][bookmark: _Toc74113616](4)	For purposes of this Section 5.6.2, the telemetered Resource Status of OFFQS shall be considered as Off-Line.
(5)	A Resource that has a Three-Part Supply Offer cleared in the DAM and subsequently receives a RUC commitment for the Operating Hour for which it was awarded will be settled in accordance with Section 4.6.2.3, Day-Ahead Make-Whole Settlements.
[bookmark: _Toc400547190][bookmark: _Toc405384295][bookmark: _Toc405543562][bookmark: _Toc428178071][bookmark: _Toc440872702][bookmark: _Toc458766247][bookmark: _Toc459292652][bookmark: _Toc9590463][bookmark: _Toc74113618][bookmark: _Toc101091056][bookmark: _Toc88017249]5.7.1.3	Revenue Less Cost Above LSL During RUC-Committed Hours	Comment by ERCOT: KP 3(10)

(1)	The total revenue for a Resource operating above its LSL less the cost based on the Resource’s Energy Offer Curve capped by the Energy Offer Curve Cap (as described in Sections 4.4.9.3, Energy Offer Curve, and 4.4.9.3.3, Energy Offer Curve Caps for Make-Whole Calculation Purposes) or proxy Energy Offer Curve described in Section 6.5.7.3, Security Constrained Economic Dispatch, as applicable, during all RUC-Committed Hours of the Operating Day is Revenue Less Cost Above LSL During RUC-Committed Hours.  
	[NPRR971:  Replace paragraph (1) above with the following upon system implementation:]
(1)	The total revenue for a Resource operating above its LSL less the cost based on the Energy Offer Curve Cost Cap (as described in Section 4.4.9.3.3, Energy Offer Curve Cost Caps) during all RUC-Committed Hours of the Operating Day is Revenue Less Cost Above LSL During RUC-Committed Hours.


(2)	The LSL and RTAIEC used to calculate Revenue Less Cost Above LSL During RUC-Committed Hours for a Combined Cycle Train are the LSL and RTAIEC that correspond to the Combined Cycle Generation Resource, within the Combined Cycle Train, that is RUC-committed for the hour.
	[NPRR971:  Replace paragraph (2) above with the following upon system implementation:]
(2)	The LSL used to calculate Revenue Less Cost Above LSL During RUC-Committed Hours for a Combined Cycle Train is the LSL that corresponds to the Combined Cycle Generation Resource, within the Combined Cycle Train, that is RUC-committed for the hour.


[bookmark: _Toc400547191][bookmark: _Toc405384296][bookmark: _Toc405543563][bookmark: _Toc428178072][bookmark: _Toc440872703][bookmark: _Toc458766248][bookmark: _Toc459292653][bookmark: _Toc9590464](3)	For each RUC-committed Resource, Revenue Less Cost Above LSL During RUC-Committed Hours is calculated as follows:

RUCEXRR q, r, d   =   Max {0, [RUCEXRR96 q, r, i]}
Where,
RUCEXRR96 q, r, i  =	RTSPP p, i * Max (0, RTMG q, r, i – (LSL q, r, i * (¼))) 
			+ RTASREV q, r, i 
			+ (-1) * (VSSVARAMT q, r, i + VSSEAMT q, r, i)
			+ (-1) * EMREAMT q, r, i 
			– RTAIEC q, r, i * Max (0, RTMG q, r, i – (LSL q, r, i * (¼)))]}
	[NPRR971:  Replace the formula “RUCEXRR96 q, r, i” above with the following upon system implementation:]
RUCEXRR96 q, r, i  =	RTSPP p, i * Max (0, RTMG q, r, i – (LSL q, r, i * (¼))) 
		+ RTASREV q, r, i 
		+ (-1) * (VSSVARAMT q, r, i + VSSEAMT q, r, i)
		+ (-1) * EMREAMT q, r, i 
		– RTEOCOST q, r, i * Max (0, RTMG q, r, i – (LSL q, r, i * (¼)))


Where, 
RTASREV q, r, i = RTRUREV q, r, i + RTRDREV q, r, i + RTRRREV q, r, i + RTECRREV q, r, i +  RTNSREV q, r, i
The above variables are defined as follows:
	Variable
	Unit
	Definition

	RUCEXRR q, r, d
	$
	Revenue Less Cost Above LSL During RUC-Committed Hours—The sum of the total revenue for Resource r represented by QSE q operating above its LSL less the cost during all RUC-Committed Hours, for the Operating Day d.  When one or more Combined Cycle Generation Resources are committed by RUC, revenue less cost above LSL is calculated for the Combined Cycle Train for all RUC-committed Combined Cycle Generation Resources.

	RUCEXRR96 q, r, i
	$
	Revenue Less Cost Above LSL During RUC-Committed Hours by interval—The total revenue for Resource r represented by QSE q operating above its LSL less the cost during all RUC-Committed hours, for the Settlement Interval i.  When one or more Combined Cycle Generation Resources are committed by RUC, revenue less cost above LSL is calculated for the Combined Cycle Train for all RUC-committed Combined Cycle Generation Resources.

	RTSPP p, i
	$/MWh
	Real-Time Settlement Point Price—The Real-Time Settlement Point Price at the Resource’s Resource Node Settlement Point p for the Settlement Interval i.

	RTAIEC q, r, i
	$/MWh
	Real-Time Average Incremental Energy CostThe average incremental energy cost for Resource r represented by QSE q, calculated using the Energy Offer Curve capped by the Energy Offer Curve Cap, for the Resource’s generation above the LSL for the Settlement Interval i.  See Section 4.6.5, Calculation of “Average Incremental Energy Cost” (AIEC).  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.

		[NPRR971:  Replace the variable “RTAIEC q, r, i” above with the following upon system implementation:]
	RTEOCOST q, r, i
	$/MWh
	Real-Time Energy Offer Curve Cost CapThe Energy Offer Curve Cost Cap for Resource r represented by QSE q, for the Resource’s generation above the LSL for the Settlement Interval i.  See Section 4.4.9.3.3, Energy Offer Curve Cost Caps.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.







	RTMG q, r, i
	MWh
	Real-Time Metered Generation—The metered generation of Resource r represented by QSE q for the Settlement Interval i.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	LSL q, r, i
	MW
	Low Sustained Limit—The LSL of Generation Resource r represented by QSE q for the hour that includes the Settlement Interval i, as submitted in the COP.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.  

	RTASREV q, r, i
	$
	Real-Time Ancillary Service Revenue — The total Real-Time Ancillary Service revenue for QSE q calculated for Resource r for the 15-minute Settlement Interval i. Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	RTRUREV q, r, i
	$
	Real-Time Reg-Up Revenue — The Real-Time Reg-Up revenue for QSE q calculated for Resource r for the 15-minute Settlement Interval i.  See Section 6.7.5.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	RTRDREV q, r, i
	$
	Real-Time Reg-Down Revenue — The Real-Time Reg-Down revenue for QSE q calculated for Resource r for the 15-minute Settlement Interval i.  See Section 6.7.5.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	RTRRREV q, r, i
	$
	Real-Time Responsive Reserve Revenue — The Real-Time RRS revenue for QSE q calculated for Resource r for the 15-minute Settlement Interval i.  See Section 6.7.5.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	RTNSREV q, r, i
	$
	Real-Time Non-Spin Revenue — The Real-Time Non-Spin revenue for QSE q calculated for Resource r for the 15-minute Settlement Interval i.  See Section 6.7.5.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	RTECRREV q, r, i
	$
	Real-Time ERCOT Contingency Reserve Service Revenue — The Real-Time ECRS revenue for QSE q calculated for Resource r for the 15-minute Settlement Interval i.  See Section 6.7.5.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	VSSVARAMT q, r, i
	$
	Voltage Support Service VAr Amount by interval—The payment to the QSE q for the Voltage Support Service (VSS) provided by Generation Resource r for the 15-minute Settlement Interval i.  See Section 6.6.7.1, Voltage Support Service Payments.  Payment for VSS is made to the Combined Cycle Train.

	VSSEAMT q, r, i
	$
	Voltage Support Service Energy Amount by interval—The lost opportunity payment to the QSE q for ERCOT-directed VSS from the Generation Resource r for the 15-minute Settlement Interval i.  See Section 6.6.7.1.  Payment for emergency energy is made to the Combined Cycle Train.

	EMREAMT q, r, i
	$
	Emergency Energy Amount by interval—The payment to the QSE q as additional compensation for the additional energy produced by the Generation Resource r in Real-Time during the Emergency Condition, for the 15-minute Settlement Interval i.  See Section 6.6.9.1, Payment for Emergency Power Increase Directed by ERCOT.  Payment for emergency energy is made to the Combined Cycle Train.

	q
	none
	A QSE.

	r
	none
	A RUC-committed Generation Resource.

	d
	none
	An Operating Day containing the RUC-commitment.

	p
	none
	A Resource Node Settlement Point.

	i
	none
	A 15-minute Settlement Interval within the hour that includes a RUC instruction.


5.7.1.4	Revenue Less Cost During QSE Clawback Intervals	Comment by ERCOT: KP 3(11)
(1)	The total revenue for a Resource less the cost based on the Resource’s Energy Offer Curve capped by the Energy Offer Curve Cap (as described in Sections 4.4.9.3, Energy Offer Curve, and 4.4.9.3.3, Energy Offer Curve Caps for Make-Whole Calculation Purposes) or proxy Energy Offer Curve described in Section 6.5.7.3, Security Constrained Economic Dispatch, as applicable, during all QSE Clawback Intervals of the Operating Day is Revenue Less Cost During QSE-Clawback Intervals.
	[NPRR971:  Replace paragraph (1) above with the following upon system implementation:]
(1)	The total revenue for a Resource less the cost based on the Energy Offer Curve Cost Cap as described in Section 4.4.9.3.3, Energy Offer Curve Cost Caps, during all QSE Clawback Intervals of the Operating Day is Revenue Less Cost During QSE-Clawback Intervals.


(2)	The MEPR, LSL, and RTAIEC used to calculate Revenue Less Cost During QSE Clawback Intervals for a Combined Cycle Train is the MEPR, LSL, and RTAIEC that corresponds to the Combined Cycle Generation Resource, within a Combined Cycle Train, that operates in Real-Time for the QSE Clawback Interval.
	[NPRR971:  Replace paragraph (2) above with the following upon system implementation:]
(2)	The MEPR and LSL used to calculate Revenue Less Cost During QSE Clawback Intervals for a Combined Cycle Train is the MEPR and LSL that corresponds to the Combined Cycle Generation Resource, within a Combined Cycle Train, that operates in Real-Time for the QSE Clawback Interval.


(3)	For each QSE Clawback Interval, Revenue Less Cost During QSE Clawback Intervals is calculated as follows:
RUCEXRQC q, r, d		=	Max {0, [image: ][(RTSPP p, i * RTMG q, r, i) 
		+ RTASREVq, r, i
		+ (-1) * (VSSVARAMT q, r, i + VSSEAMT q, r, i)
		+ (-1) * EMREAMT q, r, i
		– [MEPR q, r, i * Min (RTMG q, r, i, (LSL q, r, i * (¼)))] 
		– [RTAIEC q, r, i * Max (0, RTMG q, r, i – (LSL q, r, i * (¼)))]]}  
	[NPRR971:  Replace the formula “RUCEXRQC q, r, d” above with the following upon system implementation:]

RUCEXRQC q, r, d	=  Max {0, [(RTSPP p, i * RTMG q, r, i) 
	          + RTASREVq, r, i
	          + (-1) * (VSSVARAMT q, r, i + VSSEAMT q, r, i)
	         + (-1) * EMREAMT q, r, i
	         – [MEPR q, r, i * Min (RTMG q, r, i, (LSL q, r, i * (¼)))] 
		– [RTEOCOST q, r, i * Max (0, RTMG q, r, i – (LSL q, r, i * (¼)))]]}  


If the QSE submitted a validated Three-Part Supply Offer for the Resource, 
	Then, 		MEPR q, r, i	=	Min (MEO q, r, i, MECAP q, r, i)
	Otherwise, 	MEPR q, r, i 	= 	MECAP q, r, i
If ERCOT has approved verifiable minimum-energy costs for the Resource,
	Then,		MECAP q, r, i	=	verifiable minimum-energy costs q, r, i
	Otherwise, 	MECAP q, r, i	= 	RCGMEC i
Where, 
RTASREV q, r, i = RTRUREV q, r, i + RTRDREV q, r, i + RTRRREV q, r, i + RTECRREV q, r, i  +  RTNSREV q, r, i
The above variables are defined as follows:
	Variable
	Unit
	Definition

	RUCEXRQC q, r, d
	$
	Revenue Less Cost During QSE-Clawback Intervals—The sum of the total revenue for Resource r less the cost during all QSE-Clawback Intervals for the Operating Day.  When one or more Combined Cycle Generation Resources are committed by RUC, Revenue Less Cost During QSE-Clawback Intervals is calculated for the Combined Cycle Train for all Combined Cycle Generation Resources earning revenue in QSE-Clawback Intervals.

	RTSPP p, i
	$/MWh
	Real-Time Settlement Point Price—The Real-Time Settlement Point Price at the Resource’s Settlement Point for the Settlement Interval i.

	MEPR q, r, i
	$/MWh
	Minimum-Energy Price—The Settlement price for Resource r for minimum energy for the Settlement Interval i.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.

	MEO q, r, i
	$/MWh
	Minimum-Energy Offer—Represents an offer for the costs incurred by Resource r in producing energy at the Resource’s LSL for the Settlement Interval i.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.

	MECAP q, r, i
	$/MWh
	Minimum-Energy Cap—The amount used for Resource r for minimum-energy costs.  The minimum cost is the Resource Category Minimum-Energy Generic Cap (RCGMEC) unless ERCOT has approved verifiable unit-specific minimum energy costs for that Resource, in which case the Minimum-Energy Cap is the verifiable unit-specific minimum energy cost.  See Section 5.6.1, Verifiable Costs, for more information on verifiable costs.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.

	RCGMEC i  
	$/MWh
	Resource Category Generic Minimum-Energy Cost—The Resource Category Generic Minimum-Energy Cost cap for the category of the Resource, according to Section 4.4.9.2.3, Startup Offer and Minimum-Energy Offer Generic Caps, for the Operating Day.

	RTAIEC q, r, i
	$/MWh
	Real-Time Average Incremental Energy Cost - The average incremental energy cost for Resource r, calculated using the Energy Offer Curve capped by the Energy Offer Curve Cap, for the Resource’s generation above the LSL for the Settlement Interval i.  See Section 4.6.5, Calculation of “Average Incremental Energy Cost” (AIEC).  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.

		[NPRR971:  Replace the variable “RTAIEC q, r, i” above with the following upon system implementation:]
	RTEOCOST q, r, i
	$/MWh
	Real-Time Energy Offer Curve Cost CapThe Energy Offer Curve Cost Cap for Resource r represented by QSE q, for the Resource’s generation above the LSL for the Settlement Interval i.  See Section 4.4.9.3.3, Energy Offer Curve Cost Caps.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.







	RTMG q, r, i
	MWh
	Real-Time Metered Generation—The Resource r’s metered generation for the Settlement Interval i.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	LSL q, r, i
	MW
	Low Sustained Limit—The LSL of Generation Resource r represented by QSE q for the hour that includes the Settlement Interval i, as submitted in the COP.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.

	RTASREV q, r, i
	$
	Real-Time Ancillary Service Revenue — The total Real-Time Ancillary Service revenue for QSE q calculated for Resource r for the 15-minute Settlement Interval i. Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	RTRUREV q, r, i
	$
	Real-Time Reg-Up Revenue — The Real-Time Reg-Up revenue for QSE q calculated for Resource r for the 15-minute Settlement Interval i.  See Section 6.7.5, Real-Time Ancillary Service Imbalance Payment or Charge.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	RTRDREV q, r, i
	$
	Real-Time Reg-Down Revenue — The Real-Time Reg-Down revenue for QSE q calculated for Resource r for the 15-minute Settlement Interval i.  See Section 6.7.5.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	RTRRREV q, r, i
	$
	Real-Time Responsive Reserve Revenue — The Real-Time RRS revenue for QSE q calculated for Resource r for the 15-minute Settlement Interval i.  See Section 6.7.5.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	RTNSREV q, r, i
	$
	Real-Time Non-Spin Revenue — The Real-Time Non-Spin revenue for QSE q calculated for Resource r for the 15-minute Settlement Interval i.  See Section 6.7.5.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	RTECRREV q, r, i
	$
	Real-Time ERCOT Contingency Reserve Service Revenue — The Real-Time ECRS revenue for QSE q calculated for Resource r for the 15-minute Settlement Interval i.  See Section 6.7.5.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	VSSVARAMT q, r, i
	$
	Voltage Support Service VAr Amount by interval—The payment to the QSE for the VSS provided by Generation Resource r for the 15-minute Settlement Interval i.  See Section 6.6.7.1, Voltage Support Service Payments.  Payment for VSS is made to the Combined Cycle Train.

	VSSEAMT q, r, i
	$
	Voltage Support Service Energy Amount by interval—The lost opportunity payment to the QSE for ERCOT-directed VSS from the Generation Resource r for the 15-minute Settlement Interval i.  See Section 6.6.7.1.  Payment for VSS is made to the Combined Cycle Train.  

	EMREAMT q, r, i
	$
	Emergency Energy Amount by interval—The payment to the QSE as additional compensation for the additional energy produced by the Generation Resource r in Real-Time during the Emergency Condition, for the 15-minute Settlement Interval i.  See Section 6.6.9.1, Payment for Emergency Power Increase Directed by ERCOT.  Payment for emergency energy is made to the Combined Cycle Train.  

	q
	none
	A QSE.

	r
	none
	A RUC-committed Generation Resource.

	d
	none
	An Operating Day containing the RUC-commitment.

	p
	none
	A Resource Node Settlement Point.

	i
	none
	A 15-minute Settlement Interval within the hour that is identified as a QSE-Clawback Interval.
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(1)	In calculating the shortfall amount for each QSE, the Resource capacity (RCAP) is calculated for a Generation Resource that meets any of the following conditions: 
(a)	QSE-committed;  
(b)	Planning to operate as a Quick Start Generation Resource (QSGR) for the Settlement Interval as shown by the COP Status of OFFQS in the snapshot for the RUC Process and/or Adjustment Period; or
(c)	A Switchable Generation Resource (SWGR) that is released by a non-ERCOT Control Area Operator (CAO) to operate in the ERCOT Control Area due to an ERCOT RUC instruction for an actual or anticipated EEA condition and that is shown as On-Line in its COP; or 
(d)	If the Settlement Interval is a RUCAC-Interval, the Combined Cycle Generation Resource that was QSE-committed at the time the RUCAC was issued, excluding the condition for SWGRs as describe in paragraph (c) above.
(2)	In calculating the amount short for each QSE, the Wind-powered Generation Resource Production Potential (WGRPP), as described in Section 4.2.2, Wind-Powered Generation Resource Production Potential, for a Wind-powered Generation Resource (WGR), or the PhotoVoltaic Generation Resource Production Potential (PVGRPP), as described in Section 4.2.3, PhotoVoltaic Generation Resource Production Potential, for a PhotoVoltaic Generation Resource (PVGR), at the time of RUC execution, shall be considered the available capacity of the WGR or PVGR when determining responsibility for the corresponding RUC charges, regardless of the Real-Time output of the WGR or PVGR.  Therefore, the HASLRCAPSNAP variable used below shall be equal to the WGRPP and PVGRPP described above. 
(23)	In calculating the amount short for each QSE, the QSE must be given a capacity credit for non-Intermittent Renewable Resources (IRRs) that were given notice of decommitment within the two hours before the Operating Hour as a result of the RUC process by setting the HASLRCAPSNAP and RCAPHASLADJ variables used below equal to the RCAPHASLSNAP value for the Resource immediately before the decommitment instruction was given.  
(34)	In calculating the short amount for each QSE, if the RCAPSNAPHigh Ancillary Service Limit (HASL) for a non-Intermittent Renewable Resource (IRR) was credited to the QSE during the RUC snapshot but the Resource experiences a Forced Outage within two hours before the start of the Settlement Interval, then the HASLRCAPSNAP for that Resource is also credited to the QSE in the HASLRCAPADJ.
(45)	In calculating the short amount for each QSE, if the DCIMPSNAP was credited to the QSE during the RUC snapshot but the entire Direct Current Tie (DC Tie) experiences a Forced Outage within two hours before the start of the Settlement Interval, then the DCIMPSNAP is also credited to the QSE in the DCIMPADJ.
(56)	For Combined Cycle Generation Resources, if more than one Combined Cycle Generation Resource is shown On-Line in its COP for the same Settlement hour, then the provisions of paragraph (6)(a) of Section 3.9.1, Current Operating Plan (COP) Criteria, apply in the determination of the On-Line Combined Cycle Generation Resource for that Settlement hour.
(67)	The capacity shortfall ratio share of a specific QSE for a particular RUC process is calculated, for a 15-minute Settlement Interval, as follows:
RUCSFRS ruc, i, q	=	RUCSF ruc, i, q / RUCSFTOT ruc, i
Where:

RUCSFTOT ruc, i	=	RUCSF ruc, i, q
(78)	The RUC Shortfall in MW for one QSE for one 15-minute Settlement Interval is:

RUCSF ruc, i, q	=	Max (0, Max (RUCSFSNAP ruc, q, i, RUCSFADJ ruc, q, i) –  RUCCAPCREDIT q, i, z)
(89)	The RUC Shortfall in MW for one QSE for one 15-minute Settlement Interval, as measured at the RUC snapshot, is:


RUCSFSNAP ruc , q , i	=	Max (RUCOSFSNAP ruc, q, i , RUCASFSNAP ruc, q, i) Max (0, ((RTAML q, p, i * 4) +  RTDCEXP q, p, i – RUCCAPSNAP ruc, q, i))
(10)	The overall shortfall in MW that a QSE had according to the RUC snapshot for a 15-minute Settlement Interval is:


RUCOSFSNAP ruc, q, i   =  Max (0, ((RTAML q, p, i * 4) +  RTDCEXP q, p, i + ASONPOSSNAP ruc, q, i  – RUCCAPSNAP ruc, q, i))
The QSE’s On-Line Ancillary Service Position according to the RUC snapshot for a 15 minute Settlement Interval is:


ASONPOSSNAP ruc, q, i   =  RUPOSSNAP ruc, q, h  + RRPOSSNAP ruc, q, h +                                  Max (0, (ECRPOSSNAP ruc, q, h + NSPOSSNAP ruc, q, h –                  ASOFFOFRSNAP ruc, q, r, h))
(9)	The amount of capacity that a QSE had according to the RUC snapshot for a 15-minute Settlement Interval is:
 







RUCCAPSNAP ruc, q, i =HASLRCAPSNAP ruc, q, r, h + (RUCCPSNAP ruc, q, h – RUCCSSNAP ruc, q, h) + (DAEP q, p, h –DAES q, p, h) + (RTQQEPSNAP ruc, q, p, i – RTQQESSNAP ruc, q, p, i) +   DCIMPSNAP ruc, q, p, i   + ASOFRLRSNAP ruc, q, r, h 
(11)	The Ancillary Service shortfall calculation compares the Ancillary Service capability of the QSE, measured by the submitted Ancillary Service Offers, to the Ancillary Service Position, described in Section 5.4.1, RUC Ancillary Service Positions. Because the same Resource capacity can be represented in Ancillary Offers for multiple products, the aggregated capability is accounted for by grouping Ancillary Service types in the calculation below.  The Ancillary Service shortfall in MW that a QSE had according to the RUC snapshot for a 15-minute Settlement Interval is:
RUCASFSNAP ruc, q, i   =  Max (0, ASCAP1SNAP ruc, q, i , ASCAP2SNAP ruc, q, i, ASCAP3SNAP ruc, q, i , ASCAP4SNAP ruc, q, i, ASCAP5SNAP ruc, q, i) + Max (0, ASCAP6SNAP ruc, q, i)
Where,

ASCAP1SNAP ruc, q, i   =  RUPOSSNAP ruc, q, h – ASOFR1SNAP ruc, q, r, h

ASCAP2SNAP ruc, q, i   =  RRPOSSNAPruc, q, h –  ASOFR2SNAP ruc, q, r, h 

ASCAP3SNAP ruc, q, i   =  (RUPOSSNAP ruc, q, h + RRPOSSNAP ruc, q, h) – ASOFR3SNAP ruc, q, r, h 

ASCAP4SNAP ruc, q, i   =  (RUPOSSNAP ruc, q, h + RRPOSSNAP ruc, q, h  + ECRPOSSNAP ruc, q, h) – ASOFR4SNAP ruc, q, r, h 

ASCAP5SNAP ruc, q, i   =  (RUPOSSNAP ruc, q, h + RRPOSSNAP ruc, q, h+ ECRPOSSNAP ruc, q, h + NSPOSSNAP ruc, q, h) – ASOFR5SNAP ruc, q, r, h 

ASCAP6SNAP ruc, q, i  =  RDPOSSNAP ruc, q, h – ASOFR6SNAP ruc, q, r, h
(1012)	The RUC Shortfall in MW for one QSE for one 15-minute Settlement Interval, as measured at the end of the Adjustment Period, Real-Time, but including capacity from IRRs as seen in the RUC snapshot, is:



RUCSFADJ ruc, q, i	=	  Max (RUCOSFADJ ruc, q, i, RUCASFADJ q, i ) Max (0, ((RTAML q, p, i) *4) +  RTDCEXP q, p, i – (HASLSNAP ruc, q, r, h + RUCCAPADJ q, i))
(13)	The overall shortfall in MW that a QSE had at the end of the Adjustment Period for a 15-minute Settlement Interval, but including capacity from IRRs as seen in the RUC snapshot, is:



RUCOSFADJ ruc, q, i  = Max (0, ((RTAML q, p, i *4) +  RTDCEXP q, p, i + ASONPOSADJ q, i – (RCAPSNAP ruc, q, r, h + RUCCAPADJ q, i)))
Where,
The On-Line Ancillary Service Position the QSE had at the end of the Adjustment Period for a 15-minute Settlement Interval is:

ASONPOSADJ q ,i   =  RUPOSADJ q, h  + RRPOSADJ q, h +  Max (0, (ECRPOSADJ q, h + NSPOSADJ q,h – ASOFFOFRADJ  q, r, h ))
(11)	The amount of capacity that a QSE had in Real-Time  at the end of the Adjustment Period for a 15-minute Settlement Interval, excluding capacity from IRRs, is:







RUCCAPADJ q, i =	HASLRCAPADJ q, r, h + (RUCCPADJ q, h – RUCCSADJ q, h) + (DAEP q, p, h – DAES q, p, h) + (RTQQEPADJ q, p, i – RTQQESADJ q, p, i) +  DCIMPADJ q, p, i    ASOFRLRADJ  q, r, h 
(14)	The Ancillary Service shortfall calculation compares the Ancillary Service capability of the QSE, measured by the submitted Ancillary Service Offers, to the Ancillary Service Position, described in Section 5.4.1, RUC Ancillary Service Positions.  Because the same Resource capacity can be represented in Ancillary Offers for multiple products, the aggregated capability is accounted for by grouping Ancillary Service types in the calculation below.  The Ancillary Service shortfall in MW that a QSE had at the end of the Adjustment Period for a 15-minute Settlement Interval is:
RUCASFADJ q, i   =  Max (0, ASCAP1ADJ q, i , ASCAP2ADJ q, i , ASCAP3ADJ q, i , ASCAP4ADJ q, i , ASCAP5ADJ q, i) + Max (0, ASCAP6ADJ q, i )
Where,

ASCAP1ADJ q, i   =  RUPOSADJ q, h –  ASOFR1ADJ q, r, h 

ASCAP2ADJ q, i   =  RRPOSADJ q, h –  ASOFR2ADJ q, r, h 

ASCAP3ADJ q, i   =  (RUPOSADJ q, h + RRPOSADJ q, h ) –  ASOFR3ADJ q, r,h 

ASCAP4ADJ q, i   =  (RUPOSADJ q, h + RRPOSADJ q, h + ECRPOSADJ q, h) –  ASOFR4ADJ q, r, h 

ASCAP5ADJ q, i   =  (RUPOSADJ q, h + RRPOSADJ q, h + ECRPOSADJ q, h + NSPOSADJ q, h ) –  ASOFR5ADJ q, r, h 

ASCAP6ADJ q, i   =  RDPOSADJ q, h –   ASOFR6ADJ q, r, h 
The above variables are defined as follows:
	Variable
	Unit
	Definition

	RUCSFRS ruc, i, q
	none
	RUC Shortfall Ratio Share—The ratio of the QSE q’s capacity shortfall to the sum of all QSEs’ capacity shortfalls, for the RUC process ruc, for the 15-minute Settlement Interval i.

	RUCSF ruc, i, q
	MW
	RUC Shortfall—The QSE q’s capacity shortfall for the RUC process ruc for the 15-minute Settlement Interval i.

	RUCSFTOT ruc, i
	MW
	RUC Shortfall Total—The sum of all QSEs’ capacity shortfalls, for a RUC process ruc, for a 15-minute Settlement Interval i.

	RUCSFSNAP ruc, q, i
	MW
	RUC Shortfall at Snapshot—The QSE q’s capacity shortfall will be the maximum of the QSE’s overall shortfall or Ancillary Service shortfall,  according to the snapshot  as calculated for the RUC process ruc for the 15-minute Settlement Interval i.

	RUCSFADJ ruc, q, i
	MW
	RUC Shortfall at End of Adjustment Period—The QSE q’s end of Adjustment Period capacity shortfall will be the maximum of the QSE’s overall shortfall or Ancillary Service shortfall,, including capacity from IRRs as seen in the snapshotcalculated for the RUC process ruc, for the 15-minute Settlement Interval i.

	RUCCAPCREDIT q, i, z
	MW
	RUC Capacity Credit by QSE—The QSE q’s capacity credit resulting from capacity paid through the RUC Capacity-Short Amount for RUC process z for the 15-minute Settlement Interval i.

	RUCOSFSNAP ruc, q, i
	MW
	RUC Overall Shortfall at Snapshot —The QSE q’s overall capacity shortfall according to the snapshot for the RUC process ruc for the 15-minute Settlement Interval i.

	RUCASFSNAP ruc, q, i
	MW
	RUC Ancillary Service Shortfall at Snapshot —The QSE q’s ancillary service capacity shortfall according to the snapshot for the RUC process ruc for the 15-minute Settlement Interval i.

	ASONPOSSNAP ruc ,q ,i
	MW
	Ancillary Service On-Line Position at Snapshot – The QSE q’s total On-Line ancillary service position according to the snapshot for the RUC process ruc for the 15-minute Settlement Interval i. 

	RUPOSSNAP ruc, q, h
	MW
	Regulation Up Position at Snapshot The QSE q’s Real-Time Reg-Up position pursuant to Section 5.4.1, RUC Ancillary Service Positions, according to the snapshot for the RUC process ruc for the hour h that includes the 15-minute Settlement Interval.

	RRPOSSNAP ruc, q, h
	MW
	Responsive Reserve Service Position at Snapshot The QSE q’s Real-Time RRS position pursuant to Section 5.4.1 according to the snapshot for the RUC process ruc for the hour h that includes the 15-minute Settlement Interval.

	ECRPOSSNAP ruc, q, h
	MW
	ERCOT Contingency Reserve Service Position at Snapshot The QSE q’s Real-Time ECRS position pursuant to Section 5.4.1 according to the snapshot for the RUC process ruc for the hour h that includes the 15-minute Settlement Interval.

	NSPOSSNAP ruc, q, h
	MW
	Non-Spin Reserve Service Position at Snapshot The QSE q’s Real-Time Non-Spin position pursuant to Section 5.4.1 according to the snapshot for the RUC process ruc for the hour h that includes the 15-minute Settlement Interval.

	RDPOSSNAP ruc, q, h
	MW
	Regulation Down Position at Snapshot The QSE q’s Real-Time Reg-Down position pursuant to Section 5.4.1 according to the snapshot for the RUC process ruc for the hour h that includes the 15-minute Settlement Interval.

	ASOFFOFRSNAP ruc, q, r, h
	MW
	Ancillary Service Offline Offers at Snapshot –The capacity represented by validated Ancillary Service Offers for ECRS and Non-Spin for Resource r represented by QSE q according to the snapshot for the RUC process ruc for the hour h that includes the 15-minute Settlement Interval. Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.  A Resource’s offered capacity is only included in the sum to the extent that the Resource’s COP Status and Ancillary Service Capability indicate it would be capable of providing the Ancillary Service during the hour h.

	ASOFRLRSNAP ruc, q, r, h
	MW
	Ancillary Service Offer per Load Resource at Snapshot – The capacity represented by validated ancillary service offers for Reg-Up, Non-Spin, RRS, and ECRS for the Load Resource r  represented by QSE q according to the snapshot for the RUC process ruc for the hour h that includes the 15-minute Settlement Interval. A Resource’s offered capacity is only included in the sum to the extent that the Resource’s COP Status and Ancillary Service Capability indicate it would be capable of providing the Ancillary Service during the hour h.

	ASCAP1SNAP ruc, q, i
	MW
	Ancillary Service Net Capacity Level 1 at Snapshot  The net capacity for Reg-Up for QSE q, according to the snapshot for the RUC process ruc for the 15-minute Settlement Interval i.

	ASCAP2SNAP ruc, q, i
	MW
	Ancillary Service Net Capacity Level 2 at Snapshot The net capacity for RRS for QSE q, according to the snapshot for the RUC process ruc for the 15-minute Settlement Interval i.

	ASCAP3SNAP ruc, q, i
	MW
	Ancillary Service Net Capacity Level 3 at Snapshot The net capacity for Reg-Up and RRS for QSE q, according to the snapshot for the RUC process ruc for the 15-minute Settlement Interval i.

	ASCAP4SNAP ruc, q, i
	MW
	Ancillary Service Net Capacity Level 4 at Snapshot The net capacity for Reg-Up, RRS, and ECRS for QSE q, according to the snapshot for the RUC process ruc for the 15-minute Settlement Interval i.

	ASCAP5SNAP ruc, q, i
	MW
	Ancillary Service Net Capacity Level 5 at Snapshot The net capacity for Reg-Up, RRS, ECRS, and Non-Spinning Reserve (Non-Spin) for QSE q, according to the snapshot for the RUC process ruc for the 15-minute Settlement Interval i.

	ASCAP6SNAP ruc, q, i
	MW
	Ancillary Service Net Capacity Level 6 at Snapshot The net capacity for Regulation Down Service (Reg-Down) for QSE q, according to the snapshot for the RUC process ruc for the 15-minute Settlement Interval i.

	ASOFR1SNAP ruc, q, r, h
	MW
	Ancillary Service Offer Level 1 at Snapshot – The capacity represented by validated Reg-Up Ancillary Service Offers for Resource r represented by QSE q according to the snapshot for the RUC process ruc for the hour h that includes the 15-minute Settlement Interval. Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.  A Resource’s offered capacity is only included in the sum to the extent that the Resource’s COP Status and Ancillary Service Capability indicate it would be capable of providing the Ancillary Service during the hour h.

	ASOFR2SNAP ruc, q, r, h
	MW
	Ancillary Service Offer Level 2 at Snapshot – The capacity represented by validated RRS Ancillary Service Offers for Resource r represented by QSE q according to the snapshot for the RUC process ruc for the hour h that includes the 15-minute Settlement Interval. Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.  A Resource’s offered capacity is only included in the sum to the extent that the Resource’s COP Status and Ancillary Service Capability indicate it would be capable of providing the Ancillary Service during the hour h.   

	ASOFR3SNAP ruc, q, r, h
	MW
	Ancillary Service Offer Level 3 at Snapshot – The capacity represented by validated Reg-Up and RRS Ancillary Service Offers for Resource r represented by QSE q according to the snapshot for the RUC process ruc for the hour h that includes the 15-minute Settlement Interval. Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.  A Resource’s offered capacity is only included in the sum to the extent that the Resource’s COP Status and Ancillary Service Capability indicate it would be capable of providing the Ancillary Service during the hour h.

	ASOFR4SNAP ruc, q, r, h
	MW
	Ancillary Service Offer Level 4 at Snapshot – The capacity represented by validated Reg-Up, RRS, and ECRS Ancillary Service Offers for Resource r represented by QSE q according to the snapshot for the RUC process ruc for the hour h that includes the 15-minute Settlement Interval. Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.  A Resource’s offered capacity is only included in the sum to the extent that the Resource’s COP Status and Ancillary Service Capability indicate it would be capable of providing the Ancillary Service during the hour h.

	ASOFR5SNAP ruc, q, r, h
	MW
	Ancillary Service Offer Level 5 at Snapshot – The capacity represented by validated Reg-Up, RRS, ECRS, and Non-Spin Ancillary Service Offers for Resource r represented by QSE q according to the snapshot for the RUC process ruc for the hour h that includes the 15-minute Settlement Interval. Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.  A Resource’s offered capacity is only included in the sum to the extent that the Resource’s COP Status and Ancillary Service Capability indicate it would be capable of providing the Ancillary Service during the hour h.

	ASOFR6SNAP ruc, q, r, h
	MW
	Ancillary Service Offer Level 6 at Snapshot – The capacity represented by validated Reg-Down Ancillary Service Offers for Resource r represented by QSE q according to the snapshot for the RUC process ruc for the hour h that includes the 15-minute Settlement Interval. Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.  A Resource’s offered capacity is only included in the sum to the extent that the Resource’s COP Status and Ancillary Service Capability indicate it would be capable of providing the Ancillary Service during the hour h.

	RUCOSFADJ ruc, q, i
	MW
	RUC Overall Shortfall at End of Adjustment Period —The QSE q’s overall capacity shortfall at the end of the Adjustment Period, including capacity from IRRs as seen in the snapshot for the RUC process ruc, for the 15-minute Settlement Interval i.

	RUCASFADJ q, i
	MW
	RUC Ancillary Service Shortfall at End of Adjustment Period —The QSE q’s Ancillary Service capacity shortfall at the end of the Adjustment Period for the 15-minute Settlement Interval i.

	ASONPOSADJ q ,i
	MW
	Ancillary Service On-Line Position at End of Adjustment Period – The QSE q’s total On-Line Ancillary Service position at the end of the Adjustment Period for the 15-minute Settlement Interval i.

	RUPOSADJ q, h
	MW
	Regulation Up Position at End of Adjustment Period The QSE q’s Reg-Up position at the end of the Adjustment Period pursuant Section 5.4.1, RUC Ancillary Service Positions, for the hour h that includes the 15-minute Settlement Interval.

	RRPOSADJ q, h
	MW
	Responsive Reserve Service Position at End of Adjustment Period The QSE q’s RRS position at the end of the Adjustment Period pursuant to Section 5.4.1 for the hour h that includes the 15-minute Settlement Interval.

	ECRPOSADJ q, h
	MW
	ERCOT Contingency Reserve Service Position at End of Adjustment Period The QSE q’s ECRS position at the end of the Adjustment Period pursuant to Section 5.4.1 for the hour h that includes the 15-minute Settlement Interval.

	NSPOSADJ q, h
	MW
	Non-Spin Reserve Service Position at End of Adjustment Period The QSE q’s Non-Spin position at the end of the Adjustment Period pursuant to Section 5.4.1 for the hour h that includes the 15-minute Settlement Interval.

	RDPOSADJ q, h
	MW
	Regulation Down Position at End of Adjustment Period The QSE q’s  Reg-Down position at the end of the Adjustment period pursuant to Section 5.4.1 for the hour h that includes the 15-minute Settlement Interval.

	ASOFFOFRADJ  q, r, h
	MW
	Ancillary Service Offline Offers at End of Adjustment Period –The capacity represented by validated Ancillary Service Offers for ECRS and Non-Spin for Resource r represented by QSE q at the end of the Adjustment Period for the hour h that includes the 15-minute Settlement Interval. Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.  A Resource’s offered capacity is only included in the sum to the extent that the Resource’s COP Status and Ancillary Service Capability indicate it would be capable of providing the Ancillary Service during the hour h.

	ASOFRLRADJ  q, r, h
	MW
	Ancillary Service Offer per Load Resource at End of Adjustment Period – The capacity represented by validated ancillary service offers for Reg-Up, Non-Spin, RRS, and ECRS for the Load Resource r  represented by QSE q at the end of the Adjustment Period for the hour h that includes the 15-minute Settlement Interval.  A Resource’s offered capacity is only included in the sum to the extent that the Resource’s COP Status and Ancillary Service Capability indicate it would be capable of providing the Ancillary Service during the hour h.

	ASCAP1ADJ q, i
	MW
	Ancillary Service Net Capacity Level 1 at End of Adjustment Period The net capacity at the end of the Adjustment Period for Reg-Up for QSE q, for the 15-minute Settlement Interval i.

	ASCAP2ADJ q, i
	MW
	Ancillary Service Net Capacity Level 2 at End of Adjustment Period The net capacity at the end of the Adjustment Period for RRS for QSE q, for the 15-minute Settlement Interval i.

	ASCAP3ADJ q, i
	MW
	Ancillary Service Net Capacity Level 3 at End of Adjustment Period  The net capacity at the end of the Adjustment Period for Reg-Up and RRS for QSE q, for the 15-minute Settlement Interval i.

	ASCAP4ADJ q, i
	MW
	Ancillary Service Net Capacity Level 4 at End of Adjustment Period The net capacity at the end of the Adjustment Period for Reg-Up, RRS, and ECRS for QSE q, for the 15-minute Settlement Interval i.

	ASCAP5ADJ q, i
	MW
	Ancillary Service Net Capacity Level 5 at End of Adjustment Period The net capacity at the end of the Adjustment Period for Reg-Up, RRS, ECRS, and Non-Spin for QSE q, for the 15-minute Settlement Interval i.

	ASCAP6ADJ q, i
	MW
	Ancillary Service Net Capacity Level 6 at End of Adjustment Period  The net capacity at the end of the Adjustment Period for Reg-Down for QSE q, for the 15-minute Settlement Interval i.

	ASOFR1ADJ q, r, h
	MW
	Ancillary Service Offer Level 1 at End of Adjustment Period – The capacity represented by validated Reg-Up Ancillary Service Offers for Resource r represented by QSE q at the end of the Adjustment Period for the hour h that includes the 15-minute Settlement Interval.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.  A Resource’s offered capacity is only included in the sum to the extent that the Resource’s COP status and Ancillary Service Capability indicate it would be capable of providing the Ancillary Service during the hour h.

	ASOFR2ADJ q, r, h
	MW
	Ancillary Service Offer Level 2 at End of Adjustment Period – The capacity represented by validated RRS Ancillary Service Offers for Resource r represented by QSE q at the end of the Adjustment Period for the hour h that includes the 15-minute Settlement Interval. Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.  A Resource’s offered capacity is only included in the sum to the extent that the Resource’s COP status and Ancillary Service Capability indicate it would be capable of providing the Ancillary Service during the hour h.

	ASOFR3ADJ q, r, h
	MW
	Ancillary Service Offer Level 3 at End of Adjustment Period – The capacity represented by validated Reg-Up and RRS Ancillary Service Offers for Resource r represented by QSE q at the end of the Adjustment Period for the hour h that includes the 15-minute Settlement Interval. Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.  A Resource’s offered capacity is only included in the sum to the extent that the Resource’s COP status and Ancillary Service Capability indicate it would be capable of providing the Ancillary Service during the hour h.

	ASOFR4ADJ q, r, h
	MW
	Ancillary Service Offer Level 4 at End of Adjustment Period – The capacity represented by validated Reg-Up, RRS, and ECRS Ancillary Service Offers for Resource r represented by QSE q at the end of the Adjustment Period for the hour h that includes the 15-minute Settlement Interval. Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.  A Resource’s offered capacity is only included in the sum to the extent that the Resource’s COP status and Ancillary Service Capability indicate it would be capable of providing the Ancillary Service during the hour h.

	ASOFR5ADJ q, r, h
	MW
	Ancillary Service Offer Level 5 at End of Adjustment Period– The capacity represented by validated Reg-Up, RRS, ECRS, and Non-Spin Ancillary Service Offers for Resource r represented by QSE q at the end of the Adjustment Period for the hour h that includes the 15-minute Settlement Interval. Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.  A Resource’s offered capacity is only included in the sum to the extent that the Resource’s COP status and Ancillary Service Capability indicate it would be capable of providing the Ancillary Service during the hour h.

	ASOFR6ADJ q, r, h
	MW
	Ancillary Service Offer Level 6 at End of Adjustment Period – The capacity represented by validated Reg-Down Ancillary Service Offers for Resource r represented by QSE q at the end of the Adjustment Period for the hour h that includes the 15-minute Settlement Interval. Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.  A Resource’s offered capacity is only included in the sum to the extent that the Resource’s COP status and Ancillary Service Capability indicate it would be capable of providing the Ancillary Service during the hour h.

	RTAML q, p, i
	MWh
	Real-Time Adjusted Metered Load—The QSE q’s Adjusted Metered Load (AML) at the Settlement Point p for the 15-minute Settlement Interval i.

	RUCCAPSNAP ruc, q, i
	MW
	RUC Capacity Snapshot at time of RUC—The amount of the QSE q’s calculated capacity in the COP and Trades Ssnapshot for the RUC process ruc for a 15-minute Settlement Interval i.  

	RCAPSNAP ruc, q, r, h
	MW
	Resource Capacity at Snapshot—The available capacity of Generation Resource or ESR r represented by the QSE q, according to the snapshot for the RUC process ruc for the hour h that includes the 15-minute Settlement Interval.  For ESRs and Generation Resources that are not IRRs, the available capacity shall be equal to HSL.  For WGRs and PVGRs, the available capacity shall be equal to the WGRPP and the PVGRPP, respectively. Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train. 

	HASLSNAP q, r, h
	MW
	High Ancillary Services Limit at Snapshot—The HASL of the Resource r represented by the QSE q, according to the COP and Trades Snapshot for the RUC process for the hour h that includes the 15-minute Settlement Interval.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.

	RTDCEXP q, p, i
	MW
	Real-Time DC Export per QSE per Settlement Point—The aggregated DC Tie Schedule through DC Tie p submitted by QSE q that is under the Oklaunion Exemption as an exporter from the ERCOT Region, for the 15-minute Settlement Interval i.

	DCIMPADJ q, p, i
	MW
	DC Import at End of Adjustment Period per QSE per Settlement Point—The approved aggregated DC Tie Schedule submitted by QSE q as an importer into the ERCOT System through DC Tie p at the end of theaccording to the Adjustment Period snapshot, for the 15-minute Settlement Interval i.

	DCIMPSNAP ruc, q, p, i
	MW
	DC Import per QSE per Settlement Pointat Snapshot—The approved aggregated DC Tie Schedule submitted by QSE q as an importer into the ERCOT System through DC Tie p, according to the snapshot for the RUC process ruc for the hour that includes the 15-minute Settlement Interval i.

	RUCCPSNAP ruc, q, h
	MW
	RUC Capacity Purchase at Snapshot—The QSE q’s capacity purchase, according to the COP and Trades Ssnapshot for the RUC process ruc for the hour h that includes the 15-minute Settlement Interval.

	RUCCSSNAP ruc, q, h
	MW
	RUC Capacity Sale at Snapshot—The QSE q’s capacity sale, according to the COP and Trades Ssnapshot for the RUC process ruc for the hour h that includes the 15-minute Settlement Interval.

	RUCCAPADJ q, i
	MW
	RUC Capacity Snapshot during at End of Adjustment Period—The amount of the QSE q’s calculated capacity in the RUC according to the COP and Trades Snapshot, excluding capacity for IRRs, at the end of the Adjustment Period for a 15-minute Settlement Interval i.

	HASLADJ q, r, h
	MW
	High Ancillary Services Limit at Adjustment Period—The HASL of a non-IRR r represented by the QSE q, according to the Adjustment Period snapshot, for the hour h that includes the 15-minute Settlement Interval.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.  

	RCAPADJ q, r, h
	MW
	Resource Capacity at End of Adjustment Period—The HSL of a non-IRR Generation Resource r represented by the QSE q at the end of the Adjustment Period, for the hour h that includes the 15-minute Settlement Interval. Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train. 

	RUCCPADJ q, h
	MW
	RUC Capacity Purchase at End of Adjustment Period—The QSE q’s capacity purchase, according toat the end of Adjustment Period COP and Trades Snapshot for the hour h that includes the 15-minute Settlement Interval.

	RUCCSADJ q, h
	MW
	RUC Capacity Sale at End of Adjustment Period—The QSE q’s capacity sale, according toat the end of Adjustment Period COP and Trades Snapshot for the hour h that includes the 15-minute Settlement Interval.

	DAEP q, p, h
	MW
	Day-Ahead Energy Purchase—The QSE q’s energy purchased in the DAM at the Settlement Point p for the hour h that includes the 15-minute Settlement Interval.

	DAES q, p, h
	MW
	Day-Ahead Energy Sale—The QSE q’s energy sold in the DAM at the Settlement Point p for the hour h that includes the 15-minute Settlement Interval.

	RTQQEPSNAP ruc, q, p, i
	MW
	Real-Time QSE-to-QSE Energy Purchase at Snapshotby QSE by point—The QSE q’s Energy Trades in which the QSE is the buyer at the delivery Settlement Point p for the 15-minute Settlement Interval i, in the COP and Trades Ssnapshot for the RUC process ruc.

	RTQQESSNAP ruc, q, p, i
	MW
	Real-Time QSE-to-QSE Energy Sale at Snapshotby QSE by point—The QSE q’s Energy Trades in which the QSE is the seller at the delivery Settlement Point p for the 15-minute Settlement Interval i, in the COP and Trades Ssnapshot for the RUC process ruc.

	RTQQEPADJ q, p, i
	MW
	Real-Time QSE-to-QSE Energy Purchase by QSE by pointat End of Adjustment Period—The QSE q’s Energy Trades in which the QSE is the buyer at the delivery Settlement Point p for the 15-minute Settlement Interval i, in the last COP and Trades Snapshot at the end of the Adjustment Period for that Settlement Interval.

	RTQQESADJ q, p, i
	MW
	Real-Time QSE-to-QSE Energy Sale by QSE by pointat End of Adjustment Period—The QSE q’s Energy Trades in which the QSE is the seller at the delivery Settlement Point p for the 15-minute Settlement Interval i, in the last COP and Trades Snapshot at the end of the Adjustment Period for that Settlement Interval.

	q
	none
	A QSE.

	p
	none
	A Settlement Point.

	r
	none
	A Generation Resource, an ESR, or a Load Resourcethat is QSE-committed or planning to operate as a Quick Start Generation Resource (QSGR) for the Settlement Interval as shown by the Resource Status of OFFQS in the COP and Trades Snapshot and/or Adjustment Period snapshot; or RUC-decommitted for the Settlement Interval (subject to paragraphs (1) and (2) above); or a Switchable Generation Resource (SWGR) released by a non-ERCOT Control Area Operator (CAO) to operate in the ERCOT Control Area due to an ERCOT RUC instruction for an actual or anticipated EEA condition.  If the Settlement Interval is a RUCAC-Interval, r represents the Combined Cycle Generation Resource that was QSE-committed at the time the RUCAC was issued.

	z
	none
	A previous RUC process for the Operating Day.

	i
	none
	A 15-minute Settlement Interval.

	h
	none
	The hour that includes the Settlement Interval i. 

	ruc
	none
	The RUC process for which this RUC Shortfall Ratio Share is calculated.


[bookmark: _Toc428178082][bookmark: _Toc440872712][bookmark: _Toc458766257][bookmark: _Toc459292662][bookmark: _Toc9590474]5.8	Annual RUC Reporting Requirement	Comment by ERCOT: KP 4, KP 5(3)
(1)	ERCOT shall report to the Technical Advisory Committee (TAC), each January, an assessment of market impacts and Settlements for the aggregate Reliability Unit Commitment (RUC) activity, delineated by type of RUC instruction as follows:
(a) 	RUC instructions issued for Ancillary Service shortages (failure to sufficiently procure one or more Ancillary Service markets in the Day-Ahead Market (DAM) or subsequent Supplemental Ancillary Service Markets (SASMs));
(ab)	RUC instructions issued for irresolvable transmission system constraints;
(bc) 	RUC instructions issued in anticipation of extreme cold weather/startup failures;
(cd)	RUC instructions issued for capacity;
(de)	RUC instructions issued for system inertia; and
	[NPRR930:  Insert item (ef) below upon system implementation and renumber accordingly:]
(ef)	RUC instructions issued to Resources receiving an Outage Schedule Adjustment (OSA); and


(ef)	A summary of RUC Settlements;
(i)	RUC charges associated with RUC Make-Whole Amount Total per RUC, as defined in Section 5.7.4.1, RUC Capacity-Short Charge; and
(ii)	RUC Shortfall Total, as defined in Section 5.7.4.1.1, Capacity Shortfall Ratio Share.
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