Nodal Protocol Revision Request
	NPRR Number
	1340
	NPRR Title
	Dispatchable Reliability Reserve Service Ancillary Service with Energy Storage Resource Participation

	Date Posted
	May 29, 2026

	
	

	Requested Resolution 
	Normal

	Nodal Protocol Sections Requiring Revision 
	3.17.5, Dispatchable Reliability Reserve Service (new)
3.18, Resource Limits in Providing Ancillary Service
4.5.1, DAM Clearing Process
5.7.4.1.1, Capacity Shortfall Ratio Share
6.5.7.3, Security Constrained Economic Dispatch
6.5.7.5, Ancillary Services Capacity Monitor

	Related Documents Requiring Revision/Related Revision Requests
	Nodal Operating Guide Revision Request (NOGRR) 288, Related to NPRR1340, Dispatchable Reliability Reserve Service Ancillary Service with Energy Storage Resource Participation
ERCOT and QSE Operations Business Practices During the Operating Hour

	Revision Description
	This Nodal Protocol Revision Request (NPRR) adds Energy Storage Resource (ESR) participation to the Dispatchable Reliability Reserve Service (DRRS) Ancillary Service. In addition to eligible Off-Line Generation Resources and On-Line Generation Resources, this provides the framework for ESRs to provide DRRS.  ESR participation in DRRS would only be permitted using the discharge capability, not the charging capability (i.e., positive High Sustained Limit (HSL)).

	Reason for Revision
	  Strategic Plan Objective 1 – Be an industry leader for grid reliability and resilience
  Strategic Plan Objective 2 - Enhance the ERCOT region’s economic competitiveness with respect to trends in wholesale power rates and retail electricity prices to consumers
  Strategic Plan Objective 3 - Advance ERCOT, Inc. as an independent leading industry expert and an employer of choice by fostering innovation, investing in our people, and emphasizing the importance of our mission
  General system and/or process improvement(s)
  Regulatory requirements
  ERCOT Board/PUCT Directive

(please select ONLY ONE – if more than one apply, please select the ONE that is most relevant)

	Justification of Reason for Revision and Market Impacts
	This NPRR has been developed under Public Utility Regulatory Act (PURA) § 39.159(d), which requires ERCOT “to develop and implement an ancillary services program to procure dispatchable reliability reserve services on a day-ahead and real-time basis to account for market uncertainty” and subsequent Public Utility Commission of Texas (PUCT) guidance at the March 26, 2026, Open Meeting to consider ESR participation in DRRS independently of NPRR1309 and NPRR1310.



	Opinions

	Credit Review
	To be determined

	Independent Market Monitor Opinion
	To be determined

	ERCOT Opinion
	ERCOT supports approval of NPRR1340.

	ERCOT Market Impact Statement
	ERCOT Staff has reviewed NPRR1340 and believes the market impact for NPRR1340, along with NOGRR288, fulfills the PUCT guidance to include ESRs in the new DRRS Ancillary Service via a separate, ESR-specific NPRR.
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	Name
	Gordon Drake

	E-mail Address
	gordon.drake@ercot.com 

	Company
	ERCOT

	Phone Number
	512-248-3069

	Cell Number
	

	Market Segment
	Not applicable



	Market Rules Staff Contact

	Name
	Cory Phillips

	E-Mail Address
	cory.phillips@ercot.com

	Phone Number
	512-248-6464




	Market Rules Notes


Please note that the following NPRR(s) also propose revisions to the following section(s):
· NPRR1309, Board Priority - Dispatchable Reliability Reserve Service Ancillary Service
· Section 3.17.5
· Section 3.18
· Section 4.5.1
· Section 5.7.4.1.1
· Section 6.5.7.5
· NPRR1310, Dispatchable Reliability Reserve Service Plus Energy Storage Resource Participation and Release Factor
· Section 3.17.5
· Section 3.18
· Section 4.5.1
· Section 5.7.4.1.1
· Section 6.5.7.5
· NPRR1323, Correction to Inadvertent Removal of Real-Time MCPC Capping for NPRR1290 Phase 2
· Section 6.5.7.3
· NPRR1325, Related to PGRR145, Batch Zero Process for Large Load Interconnections
· Section 6.5.7.3
· NPRR1326, Add Energy Storage Resource (ESR) State of Charge (SOC) Information to the Ancillary Services Capacity Monitor
· Section 6.5.7.5
	Proposed Protocol Language Revision


3.17.5	Dispatchable Reliability Reserve Service	Comment by ERCOT Market Rules: Please note NPRRs 1309 and 1310 also propose revisions to this section.
(1)	Dispatchable Reliability Reserve Service (DRRS) is a market mechanism designed to manage uncertainty on the ERCOT System while mitigating the need for Reliability Unit Commitment (RUC) instructions.  DRRS is provided using capacity from:
(a)	Off-Line Generation Resources that can demonstrate a ramping capability within two hours to a specified output level and operate at that output level for at least four consecutive hours; 
(b)	On-Line Generation Resources that can demonstrate a ramping capability within two hours to a specified output level and operate at that output level for at least four consecutive hours; and
(c)	Energy Storage Resources (ESRs) that can demonstrate the capability to discharge at nameplate positive High Sustained Limit (HSL) for at least four consecutive hours, ramp within two hours to a specified output level, and operate at that output level for at least four consecutive hours.
3.18	Resource Limits in Providing Ancillary Service 	Comment by ERCOT Market Rules: Please note NPRRs 1309 and 1310 also propose revisions to this section.
(1)	For Generation Resources, Energy Storage Resources (ESRs), and Load Resources the High Sustained Limit (HSL) must be greater than or equal to the Low Sustained Limit (LSL) and the sum of the Resource-specific awards for Responsive Reserve (RRS), ERCOT Contingency Reserve Service (ECRS), Regulation Up Service (Reg-Up), Regulation Down Service (Reg-Down), and Non-Spinning Reserve (Non-Spin).
(2)	For Non-Spin, the amount of Non-Spin awarded must be less than or equal to the HSL for Off-Line Generation Resources.
(3)	For Dispatchable Reliability Reserve Service (DRRS), the amount of DRRS provided must be less than or equal to the HSL of the Resource.
(43)	For RRS:
(a)	The full amount of RRS using Primary Frequency Response awarded to or self-arranged from an On-Line Resource is dependent upon the verified droop characteristics of the Resource.  ERCOT shall calculate and update, using the methodology described in Nodal Operating Guide Section 8, Attachment N, Procedure for Calculating RRS MW Limits for Individual Resources to Provide RRS Using Primary Frequency Response, a maximum MW amount of RRS using Primary Frequency Response for each Resource subject to verified droop performance.  The default value for any newly qualified Resource not yet evaluated per Nodal Operating Guide Section 8, Attachment N shall be 20% of its HSL.  A Private Use Network with a registered Resource may use the gross HSL for qualification and establishing a limit on the amount of RRS capacity that the Resource within the Private Use Network can provide;  
(b)	Generation Resources operating in the synchronous condenser fast-response mode may provide RRS up to the Generation Resource’s proven 20-second response capability (which may be 100% of the HSL).  The initiation setting of the automatic under-frequency relay setting shall not be lower than 59.80 Hz.  Once deployed, a Resource telemetering a Resource Status of ONRR shall telemeter an RRS Ancillary Service Schedule of zero, and when recalled by ERCOT after frequency recovers above 59.98 Hz, such Resource shall telemeter an RRS Ancillary Service Schedule that shall be a non-zero value equal to its RRS Ancillary Service Responsibility; 
(c)	The initiation setting of the automatic under-frequency relay setting for Load Resources providing RRS shall not be lower than 59.70 Hz; and
(d)	The amount of RRS provided from a Resource capable of providing Fast Frequency Response (FFR) must be less than or equal to its 15-minute rated capacity.  The initiation setting of the automatic self-deployment of the Resource providing RRS as FFR must be no lower than 59.85 Hz.  A Resource providing RRS as FFR that is deployed shall not recall its capacity until system frequency is greater than 59.98 Hz.  Once deployed, a Resource telemetering a Resource Status of ONFFRRRS or ONFFRRRSL shall telemeter an RRS Ancillary Service Schedule of zero, and when recalled, such Resource shall telemeter an RRS Ancillary Service Schedule that shall be a non-zero value equal to its RRS Ancillary Service Responsibility.  Once recalled, a Resource providing RRS as FFR must restore its full RRS Ancillary Service Resource Responsibility within 15 minutes after cessation of deployment or as otherwise directed by ERCOT. 
(54)	For ECRS:
(a)	The full amount of ECRS that can be awarded to an On-Line Generation Resource or ESR must be less than or equal to ten times the Emergency Ramp Rate;
(b)	The full amount of ECRS that can be awarded to a Quick Start Generation Resource (QSGR) must be less than or equal to its proven ten-minute capability as demonstrated pursuant to paragraph (16) of Section 8.1.1.2, General Capacity Testing Requirements; 
(c)	Generation Resources operating in the synchronous condenser fast-response mode may be awarded ECRS up to the Generation Resource’s proven 20-second response capability (which may be 100% of the HSL).  The initiation setting of the automatic under-frequency relay setting shall not be lower than 59.80 Hz; and 
(d)	For any Load Resources controlled by under-frequency relay and awarded ECRS, the initiation setting of the automatic under-frequency relay setting shall not be lower than 59.70 Hz.  To provide ECRS, Load Resources are not required to be controlled by under-frequency relays.
[bookmark: _Toc90197129][bookmark: _Toc142108950][bookmark: _Toc142113795][bookmark: _Toc402345622][bookmark: _Toc405383905][bookmark: _Toc405537008][bookmark: _Toc440871794][bookmark: _Toc135990675][bookmark: _Toc90197130]4.5.1	DAM Clearing Process	Comment by ERCOT Market Rules: Please note NPRRs 1309 and 1310 also propose revisions to this section.
(1)	At 1000 in the Day-Ahead, ERCOT shall start the Day-Ahead Market (DAM) clearing process.  If the processing of DAM bids and offers after 0900 is significantly delayed or impacted by a failure of ERCOT software or systems that directly impacts the DAM, ERCOT shall post a Notice as soon as practicable on the ERCOT website, in accordance with paragraph (1) of Section 4.1.2, Day-Ahead Process and Timing Deviations, extending the start time of the execution of the DAM clearing process by an amount of time at least as long as the duration of the processing delay plus ten minutes.  In no event shall the extension exceed more than one hour from when the processing delay is resolved.
(2)	ERCOT shall complete a Day-Ahead Simultaneous Feasibility Test (SFT).  This test uses the Day-Ahead Updated Network Model topology and evaluates all Congestion Revenue Rights (CRRs) for feasibility to determine hourly oversold quantities.
(3)	The purpose of the DAM is to economically and simultaneously clear offers and bids described in Section 4.4, Inputs into DAM and Other Trades.
(4)	The DAM uses a multi-hour mixed integer programming algorithm to maximize bid-based revenues, including revenues based on Ancillary Service Demand Curves (ASDCs), minus the offer-based costs over the Operating Day, subject to security and other constraints.  
(a)	The bid-based revenues include revenues from ASDCs, DAM Energy Bids, bid portions of Energy Bid/Offer Curves, and Point-to-Point (PTP) Obligation bids. 
	[NPRR1188:  Replace paragraph (a) above with the following upon system implementation:]
(a)	The bid-based revenues include revenues from ASDCs, DAM Energy Bids, Energy Bid Curves, bid portions of Energy Bid/Offer Curves, and Point-to-Point (PTP) Obligation bids.


(b)	The offer-based costs include costs from the Startup Offer, Minimum Energy Offer, and Energy Offer Curve of any Resource that submitted a Three-Part Supply Offer, DAM Energy-Only Offers, offer portions of Energy Bid/Offer Curves, Ancillary Service Only Offers, and Ancillary Service Offers.  
(c)	Security constraints specified to prevent DAM solutions that would overload the elements of the ERCOT Transmission Grid include the following: 
(i)	Transmission constraints – transfer limits on energy flows through the ERCOT Transmission Grid, e.g., thermal or stability limits.  These limits must be satisfied by the intact network and for certain specified contingencies.  These constraints may represent:
(A)	Thermal constraints – protect Transmission Facilities against thermal overload.
(B)	Generic constraints – protect the ERCOT Transmission Grid against transient instability, dynamic stability or voltage collapse.
(C)	Power flow constraints – the energy balance at required Electrical Buses in the ERCOT Transmission Grid must be maintained.  
(ii)	Resource constraints – the physical and security limits on Resources that submit Three-Part Supply Offers or Energy Bid/Offer Curves:
(A)	Resource output constraints – the Low Sustained Limit (LSL) and High Sustained Limit (HSL) of each Resource; and 
(B)	Resource operational constraints – includes minimum run time, minimum down time, and configuration constraints.
(iii)	Other constraints – 
(A)	Linked offers – the DAM may not select any one part of that Resource capacity to provide more than one Ancillary Service or to provide both energy and an Ancillary Service in the same Operating Hour.  The DAM may, however, select part of that Resource capacity to provide one Ancillary Service and another part of that capacity to provide a different Ancillary Service or energy in the same Operating Hour, provided that linked Energy and Off-Line Resource-Specific Ancillary Service Offers are not awarded in the same Operating Hour.
(B)	The sum of the awarded Resource-Specific Ancillary Service Offer capacities for each Resource must be within the Resource limits specified in the Current Operating Plan (COP) and Section 3.18, Resource Limits in Providing Ancillary Service, and the Resource Parameters as described in Section 3.7, Resource Parameters.
(C)	Block Resource-Specific Ancillary Service Offers for a Load Resource – blocks will not be cleared unless the entire quantity block can be awarded.  Because block Resource-Specific Ancillary Service Offers cannot set the Market Clearing Price for Capacity (MCPC), a block Ancillary Service Offer may clear below the Ancillary Service Offer price for that block.
	[NPRR1188:  Replace paragraph (C) above with the following upon system implementation:]
(C)	Block Resource-Specific Ancillary Service Offers for a Load Resource that is not a Controllable Load Resource (CLR) – blocks will not be cleared unless the entire quantity block can be awarded.  Because block Resource-Specific Ancillary Service Offers cannot set the Market Clearing Price for Capacity (MCPC), a block Ancillary Service Offer may clear below the Ancillary Service Offer price for that block.


(D)	Block DAM Energy Bids, DAM Energy-Only Offers, and PTP Obligation bids – blocks will not be cleared unless the entire time and/or quantity block can be awarded.  Because quantity block bids and offers cannot set the Settlement Point Price, a quantity block bid or offer may clear in a manner inconsistent with the bid or offer price for that block.
(E)	Combined Cycle Generation Resources – The DAM may commit a Combined Cycle Generation Resource in a time period that includes the last hour of the Operating Day only if that Combined Cycle Generation Resource can transition to a shutdown condition in the DAM Operating Day.
(F)	Energy Storage Resources (ESRs) – The energy cleared for an ESR may be negative, indicating purchase of energy, or positive, indicating sale of energy. 
(G)	The following Resource-level constraints will apply to DRRS  DAM awards:
(1)	For any DRRS-eligible On-Line Generation Resource or ESR, the Resource’s HSL must be greater than or equal to the sum of the Resource-specific awards to that Resource for energy, RRS, ECRS, Reg-Up, Reg-Down, Non-Spin, and DRRS.
(2)	For any Off-Line Generation Resource, the sum of awards to that Resource for ECRS, Non-Spin, and DRRS must be less than or equal to the Resource’s HSL.
(3)	DRRS awards for Off-Line Generation Resources are limited by their Off-Line DRRS-qualified MW.
(4)	DRRS awards for On-Line Generation Resources are limited to the minimum of the difference between the HSL and LSL and the On-Line DRRS-qualified MW.
(5)	For any DRRS-eligible ESR, the ESR must have sufficient State of Charge (SOC) to sustain its DRRS award for four consecutive hours.
(d)	Ancillary Service needs will be reflected in ASDCs for each Ancillary Service.  Self-Arranged Ancillary Service Quantities will first be used to meet the ASDCs, and the remaining Ancillary Service needs are met from Ancillary Service Offers, as long as the costs do not exceed the ASDC value.  ERCOT may not buy more of one Ancillary Service in place of the quantity of a different service. 
(5)	ERCOT shall determine the appropriate Load distribution factors to allocate offers, bids, and source and sink of CRRs at a Load Zone across the energized power flow buses that are modeled with Load in that Load Zone.  The non-Private Use Network Load distribution factors are based on historical State Estimator hourly distribution using a proxy day methodology representing anticipated weather conditions.  The Private Use Network Load distribution factors are based on an estimated Load value considering historical net consumption at all Private Use Networks.  If ERCOT decides, in its sole discretion, to change the Load distribution factors for reasons such as anticipated weather events or holidays, ERCOT shall select a State Estimator hourly distribution from a proxy day reasonably reflecting the anticipated Load in the Operating Day.  ERCOT may also modify the Load distribution factors to account for predicted differences in network topology between the proxy day and Operating Day.  ERCOT shall develop a methodology, subject to Technical Advisory Committee (TAC) approval, to describe the modification of the proxy day bus-load distribution for this purpose.
	[NPRR1004:  Replace paragraph (5) above with the following upon system implementation:]
(5)	ERCOT shall determine the appropriate Load distribution factors to allocate offers, bids, and source and sink of PTP Obligations at a Load Zone across the energized power flow buses that are modeled with Load in that Load Zone.  ERCOT shall derive DAM Load distribution factors with the set of Load distribution factors constructed in accordance with the ERCOT Load distribution factor methodology specified in paragraph (c) of Section 3.12, Load Forecasting.  In the event the Load distribution factors are not available, the Load distribution factors for the most recent preceding Operating Day will be used.


(6)	ERCOT shall allocate offers, bids, and source and sink of CRRs at a Hub using the distribution factors specified in the definition of that Hub in Section 3.5.2, Hub Definitions. 
(7)	A Resource that has a Three-Part Supply Offer cleared in the DAM may be eligible for Make-Whole Payment of the Startup Offer and Minimum Energy Offer submitted by the Qualified Scheduling Entity (QSE) representing the Resource under Section 4.6, DAM Settlement. 
(8)	The DAM Settlement is based on hourly MW awards and on Day-Ahead hourly Settlement Point Prices.  All PTP Options settled in the DAM are settled based on the Day-Ahead Settlement Point Prices (DASPPs).  ERCOT shall assign a Locational Marginal Price (LMP) to de-energized Electrical Buses for use in the calculation of the DASPPs by using heuristic rules applied in the following order:
(a)	Use an appropriate LMP predetermined by ERCOT as applicable to a specific Electrical Bus; or if not so specified
(b)	Use the following rules in order:
(i)	Use average LMP for Electrical Buses within the same station having the same voltage level as the de-energized Electrical Bus, if any exist.
(ii)	Use average LMP for all Electrical Buses within the same station, if any exist.
(iii)	Use System Lambda.
(9)	The Day-Ahead MCPC for each hour for each Ancillary Service is the Shadow Price for that Ancillary Service for the hour as determined by the DAM algorithm.  However, if an Ancillary Service price determined by the DAM algorithm exceeds the effective VOLL at the time of the DAM execution for any hour, that Day-Ahead MCPC will be capped at the effective VOLL.
(10)	If the DASPPs cannot be calculated by ERCOT, all CRRs shall be settled based on Real-Time prices.  Settlements for all CRRs shall be reflected on the Real-Time Settlement Statement.
(11)	Constraints can exist between a Resource’s Resource Connectivity Node and its Resource Node, in which case the awarded quantity of energy may be inconsistent with the clearing price when the constraint between the Resource Connectivity Node and the Resource Node is binding.
(12)	PTP Obligation bids shall not be awarded where the DAM clearing price for the PTP Obligation is greater than the PTP Obligation bid price plus $0.01/MW per hour.
5.7.4.1.1	Capacity Shortfall Ratio Share	Comment by ERCOT Market Rules: Please note NPRRs 1309 and 1310 also propose revisions to this section.
(1)	In calculating the shortfall amount for each QSE, the Resource capacity (RCAPSNAP and RCAPADJ) shall be 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 RUC 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 Energy Emergency Alert (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 available capacity of an IRR when determining responsibility for the corresponding RUC charges shall be the lesser of the HSL value, as reflected in the COP, and 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.  For an IRR, the RCAPSNAP variable used below shall be equal to the minimum of the WGRPP or PVGRPP described above and the HSL value as reflected in the QSE’s COP, at the time of the RUC execution. 
(3)	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 RCAPSNAP and RCAPADJ variables used below set equal to the RCAPSNAP value for the Resource immediately before the decommitment instruction was given.
(4)	In calculating the short amount for each QSE, if the RCAPSNAP for a non-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 RCAPSNAP for that Resource is also credited to the QSE in the RCAPADJ.
(5)	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.
	[NPRR1032:  Replace paragraph (5) above with the following upon system implementation:]
(5)	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 RTDCIMP.


(6)	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.
(7)	The QSE Ancillary Service shortfall calculation in MW for each hour in the RUC Snapshot or for the end of the Adjustment Period involves solving an optimization that minimizes any potential Ancillary Service shortfall for a QSE.   This is done by determining the optimal utilization of Ancillary Service capabilities within each QSE’s portfolio of Resources to meet its net Ancillary Service position for each Ancillary Service sub-type.  A QSE’s Ancillary Service shortfall for an hour is the difference between the QSE’s net Ancillary Service position and its coverage of Ancillary Services using the outputs of this optimization based on the QSE’s Resource Ancillary Service capabilities for that hour as reflected in the COPs submitted by the QSE.
(a)	For each Ancillary Service sub-type, the Ancillary Service MW capability for each Resource in the QSE’s portfolio for a given hour in the RUC Snapshot or at the end of the Adjustment Period (ASMWCAPSNAP and ASMWCAPADJ) is calculated as the minimum of:
(i)	HSL minus LSL in the COP if the Resource is On-Line (ON, ONOS, ONSC, ONEMR, ONRUC, ONOPTOUT, and ONL).  If a Generation Resource COP Resource Status is OFF, or OFFQS, or DRRS, only the COP HSL is used.  For a Combined Cycle Train, the Resource refers to a particular Combined Cycle Generation Resource belonging to that Combined Cycle Train.  For a Combined Cycle Train, select the Combined Cycle Generation Resource that is On-Line (ON, ONEMR, ONRUC, ONOPTOUT, or ONOS) with the highest HSL.  If none of the Combined Cycle Generation Resources of a Combined Cycle Train are On-Line, then select the Combined Cycle Generation Resource that has the highest HSL and a COP Resource Status of OFF and that can be started up within 30 minutes;
(ii)	Submitted Ancillary Service Offer MW quantity for the Ancillary Service type/sub-type;
(iii)	Submitted COP Ancillary Service MW capability; and
(iv)	Qualified Ancillary Service MW amount for the Ancillary Service sub-type.  For Resources with COP Resource Status of OFFQS, the qualified MW amounts for Reg-Up, Reg-Down, and RRS will be set to zero.  For Resources with a COP Resource Status of OFF, the qualified MW amounts for Reg-Up, Reg-Down, RRS, and ECRS will be set to zero.  For Resources with a COP Resource Status of DRRS, the qualified MW amounts for Reg-Up, Reg-Down, RRS, ECRS, and Non-Spin will be set to zero.
(b)	The QSE Ancillary Service shortfall calculation enforces the following constraints for each hour using data from the RUC Snapshot or the end of the Adjustment Period:
(i)	Ensure that a QSE’s portfolio of Resource capacities are only used to cover that QSE’s net Ancillary Service position by each Ancillary Service sub-type.
(ii)	A QSE’s Fast Frequency Response (FFR) Service (FFRS) position can be covered by the QSE’s portfolio of ESRs qualified to provide FFRS, Load Resources having a high-set under-frequency Relay that are qualified for Responsive Reserve (RRS) or Controllable Load Resources (CLRs), Generation Resources, and ESRs that are qualified to provide RRS as Primary Frequency Response.
(iii)	A QSE’s RRS position of the type provided by Load Resources having a high-set under-frequency Relay that are qualified for RRS can be covered by the QSE’s portfolio of Load Resources qualified to provide this type of RRS or CLRs, Generation Resources, and ESRs that are qualified to provide RRS as Primary Frequency Response.
(iv)	A QSE’s ERCOT Contingency Reserve Service (ECRS) position of the type that is not SCED-dispatchable can be covered by the QSE’s portfolio of Load Resources that are qualified to provide non-SCED dispatchable ECRS, or by CLRs, Generation Resources, and ESRs that are qualified to provide ECRS of the type that is SCED-dispatchable.
(v)	A QSE’s Non-Spinning Reserve (Non-Spin) position of the type that is not SCED-dispatchable can be covered by the QSE’s portfolios of Load Resources that are qualified to provide non-SCED dispatchable Non-Spin, or by CLRs, Generation Resources, and ESRs that are qualified to provide Non-Spin of the type that is SCED-dispatchable.
(vi)	For each Resource and Ancillary Service sub-type:
(A)	Ancillary Service capacity used for each Ancillary Service sub-type cannot exceed that Resource’s Ancillary Service capability for that Ancillary Service sub-type.  For the Ancillary Service type of DRRS, the Ancillary Service capacity used from a Resource cannot exceed that Resource’s HSL.
(B)	The sum of all the Ancillary Service capacities used for each Ancillary Service sub-type cannot exceed the COP HSL minus LSL limits.  For Generation Resources that have a Resource Status of OFF and the Ancillary Service type is Non-Spin, consider LSL to be zero.  Likewise, fFor Generation Resources that have a Resource Status of OFFQS and the Ancillary Service type is Non-Spin or ECRS, consider LSL to be zero. For Generation Resources that have a Resource Status of DRRS and the Ancillary Service type is DRRS, consider LSL to be zero.
(C)	For ESRs, consider:
(1)	Duration requirements for each Ancillary Service type and the submitted COP values for Hour Beginning Planned State of Charge (HBSOC), Minimum SOC (MinSOC) and Maximum SOC (MaxSOC).  In accounting for the SOC for DRRS, the DRRS Ancillary Service capacity used must satisfy the duration requirement for DRRS; 
(2)	Ancillary Service deployment factors, duration requirements for different Ancillary Service types or sub-types, and the difference between the submitted COP HBSOC for the hour under consideration and the next hour; and
(3)	The charge or discharge MW required to satisfy the above constraints. 
(c)	The outputs of the optimization for each Resource are: 
(i)	The Resource’s MW capacity used to cover its QSE’s net Ancillary Service position by Ancillary Service sub-type for a given hour.  These values are ASMWCAPUSNAP for a given hour in the RUC Snapshot and ASMWCAPUADJ for the end of the Adjustment Period.
(ii)	For an ESR, the MW discharge (positive) or charge (negative) required to support the ESR’s calculated Ancillary Service coverage of its QSE’s net Ancillary Service position, considering the submitted COP values for MinSOC, MaxSOC, and the difference in the HBSOC for the hour under consideration and the next hour.  This value will also account for Ancillary Service deployment factors and the duration requirements for energy and different Ancillary Service types.  These values are MWSNAP for a given hour in the RUC Snapshot and MWADJ for the end of the Adjustment Period.
(8)	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
(9)	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)
(10)	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)
(11)	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) + 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 +                                  ECRPOSSNAP ruc, q, h 
                                         + Max (0, ((NSPOSSNAP ruc, q, h + DRPOSSNAP ruc, q, h )

                                         – ASOFFOFRSNAP ruc, q, r, h))
	The amount of capacity that a QSE had according to the RUC Snapshot for a 15-minute Settlement Interval is:







RUCCAPSNAP ruc, q, i =	RCAPSNAP 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 + ESRMWSNAP ruc, q, h + ESRASSNAP ruc, q, h  
Where: 
The QSE’s net up Ancillary Service position (Reg-Up + RRS + ECRS + Non-Spin + DRRS) covered by the QSE’s portfolio of ESRs is: 

ESRASSNAP ruc, q, h = ASMWCAPUSNAP ruc, q, h, ASSubType, r
The sum of the QSE’s ESR discharging (positive) or charging (negative) output is: 

ESRMWSNAP ruc, q, h = MWSNAP ruc, q, h, r
(12)	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   =  RUPOSSNAP ruc, q, h +  RDPOSSNAP ruc, q, h 
+ RRPOSSNAP ruc, q, h + ECRPOSSNAP ruc, q, h 
+ NSPOSSNAP ruc, q, h  + DRPOSSNAP ruc, q, h 
– ASMWCAPUQSNAP ruc, q, h
Where:

ASMWCAPUQSNAP ruc, q, h  = ASMWCAPUSNAP ruc, q, h, ASSubType, r
RRPOSSNAP ruc, q, h = Max(0, PFPOSSNAP ruc, q, h + Max(0, UFPOSSNAP ruc, q, h + FFPOSSNAP ruc, q, h))
ECRPOSSNAP ruc, q, h = Max(0, ECSPOSSNAP ruc, q, h + ECMPOSSNAP ruc, q, h)
NSPOSSNAP ruc, q, h = Max(0, NSSPOSSNAP ruc, q, h + NSMPOSSNAP ruc, q, h)
(13)	The RUC Shortfall in MW for one QSE for one 15-minute Settlement Interval, as measured at the end of the Adjustment Period, is:
RUCSFADJ ruc, q, i	=	Max (RUCOSFADJ ruc, q, i, RUCASFADJ q, i )
(14)	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) + 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 + ECRPOSADJ q, h + Max (0, ((NSPOSADJ q, h + DRPOSADJ q, h ) – ASOFFOFRADJ  q, r, h))
	The amount of capacity that a QSE had at the end of the Adjustment Period for a 15-minute Settlement Interval, excluding capacity from IRRs, is:







RUCCAPADJ q, i =	RCAPADJ 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 + ESRMWADJ q, h + ESRASADJ q, h
	[NPRR1032:  Replace the formula “RUCCAPADJ q, i” above with the following upon system implementation:]







RUCCAPADJ q, i =	RCAPADJ 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) +  RTDCIMP q, p + ASOFRLRADJ  q, r, h + ESRMWADJ q, h + ESRASADJ q, h


Where: 
The QSE’s net up Ancillary Service position (Reg-Up + RRS + ECRS + Non-Spin + DRRS) covered by the QSE’s portfolio of ESRs is: 


ESRASADJ q, h = ASMWCAPUADJ q, h, ASSubType, r

The sum of the QSE’s ESR discharging (positive) or charging (negative) output is: 

ESRMWADJ q, h = MWADJ q, h, r
(15)	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   = RUPOSADJ q, h + RDPOSADJ q, h 
+ RRPOSADJ q, h + ECRPOSADJ q, h + NSPOSADJ q, h 
+ DRPOSADJ q, h – ASMWCAPUQADJ q, h
Where:

ASMWCAPUQADJ q, h = ASMWCAPUADJ  q, h, ASSubType, r
RRPOSADJ q, h = Max(0, PFPOSADJ q, h + Max(0,UFPOSADJ q, h + FFPOSADJ q, h))
ECRPOSADJ q, h = Max(0, ECSPOSADJ q, h + ECMPOSADJ q, h)
NSPOSADJ q, h = Max(0,NSSPOSADJ q, h + NSMPOSADJ q, 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, 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, as calculated for the RUC process ruc, for the 15-minute Settlement Interval i.

	RUCCAPCREDIT q, i, z
	MW
	RUC Capacity Credit—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 RUC 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 RUC Snapshot for the RUC process ruc for the 15-minute Settlement Interval i.

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

	RUPOSSNAP ruc, q, h
	MW
	Regulation Up Position at SnapshotThe QSE q’s net positive Real-Time Reg-Up Ancillary Service Position according to the RUC 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 SnapshotThe QSE q’s net positive Real-Time RRS Ancillary Service Position according to the RUC 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 SnapshotThe QSE q’s net positive Real-Time ECRS Ancillary Service Position according to the RUC 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 SnapshotThe QSE q’s net positive Real-Time Non-Spin Ancillary Service Position according to the RUC 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 SnapshotThe QSE q’s net positive Real-Time Regulation Down Service (Reg-Down) Ancillary Service Position according to the RUC Snapshot for the RUC process ruc for the hour h that includes the 15-minute Settlement Interval.

	DRPOSSNAP ruc, q, h
	MW
	Dispatchable Reliability Reserve Service Position at SnapshotThe QSE q’s net positive Real-Time DRRS Ancillary Service Position according to the RUC 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 SnapshotThe capacity represented by validated Ancillary Service Offers for Non-Spin for Resource r with COP status of “OFF”, and capacity represented by validated Ancillary Service Offers for DRRS for Resource r with COP status of “DRRS”, represented by QSE q according to the RUC 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 SnapshotThe 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 RUC 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.

	PFPOSSNAP ruc, q, h
	MW
	Responsive Reserve (Governor Response or Governor-Like Response) Position at SnapshotThe QSE q’s net Real-Time RRS-PFR Ancillary Service Position according to the RUC Snapshot for the RUC process ruc for the hour h that includes the 15-minute Settlement Interval.  This value can be positive or negative.

	UFPOSSNAP ruc, q, h
	MW
	Responsive Reserve (Under Frequency trigger at 59.7 Hz.) Position at SnapshotThe QSE q’s net Real-Time RRS-UFR Ancillary Service Position according to the RUC Snapshot for the RUC process ruc for the hour h that includes the 15-minute Settlement Interval.  This value can be positive or negative.

	FFPOSSNAP ruc, q, h
	MW
	Responsive Reserve (Fast Frequency Response) Position at SnapshotThe QSE q’s net positive Real-Time RRS-FFR Ancillary Service Position according to the RUC Snapshot for the RUC process ruc for the hour h that includes the 15-minute Settlement Interval.

	ECSPOSSNAP ruc, q, h
	MW
	ERCOT Contingency Reserve Service (SCED Dispatchable) Position at SnapshotThe QSE q’s net ECRS Ancillary Service Position that is SCED-dispatchable according to the RUC Snapshot for the RUC process ruc for the hour h that includes the 15-minute Settlement Interval.  This value can be positive or negative.

	ECMPOSSNAP ruc, q, h
	MW
	ERCOT Contingency Reserve Service (Non-SCED Dispatchable) Position at SnapshotThe QSE q’s net positive ECRS Ancillary Service Position that is non-SCED-dispatchable according to the RUC Snapshot for the RUC process ruc for the hour h that includes the 15-minute Settlement Interval.

	NSSPOSSNAP ruc, q, h
	MW
	Non-Spin Reserve Service (SCED Dispatchable) Position at SnapshotThe QSE q’s net Non-Spin Ancillary Service Position that is SCED-dispatchable according to the RUC Snapshot for the RUC process ruc for the hour h that includes the 15-minute Settlement Interval.  This value can be positive or negative.

	NSMPOSSNAP ruc, q, h
	MW
	Non-Spin Reserve Service (Non-SCED Dispatchable) Position at SnapshotThe QSE q’s net positive Non-Spin Ancillary Service Position that is non-SCED-dispatchable according to the RUC Snapshot for the RUC process ruc for the hour h that includes the 15-minute Settlement Interval.

	ASMWCAPUQSNAP ruc, q, h
	MW
	Calculated Total MW Capacity used to cover the QSE’s Ancillary Service Position at Snapshot—The calculated total MW capacity for a QSE q that represents the amount of the QSE’s Ancillary Service Position covered by its Resources for the RUC process ruc for the hour h that includes the 15-minute Settlement Interval.

	ASMWCAPUSNAP ruc, q, h, ASSubType, r
	MW
	Calculated MW Capacity used to cover the QSE’s ‘AStype’ Ancillary Service Position at Snapshot—The calculated MW Capacity of a Resource r represented by QSE q that is used to cover its QSE’s “ASSubType” Ancillary Service Position for the RUC process ruc for the hour h that includes the 15-minute Settlement Interval.

	MWSNAP ruc, q, h, r
	MW
	Calculated MW required to support ESR’s calculated Ancillary Service coverage at Snapshot—The MW discharge (positive) or charge (negative) required to support the ESR’s calculated Ancillary Service coverage considering the submitted COP values for HBSOC, MinSOC, MaxSOC and the difference in the HBSOC for the hour under consideration and the next hour while accounting for Ancillary Service deployment factors and the duration requirements for energy and different Ancillary Service types Position for the RUC process ruc for the hour h that includes the 15-minute Settlement Interval.

	ESRASSNAP ruc, q, h
	MW
	Calculated Ancillary Service MW Capacity Provided By QSE’s ESR Portfolio at Snapshot—The total ESR MW capacity used to cover the QSE q’s Upward Ancillary Service position for Reg-Up, RRS, ECRS, and Non-Spin, and DRRS in the RUC Snapshot for the RUC process ruc, for the hour h that includes the 15-minute Settlement Interval.

	ESRMWSNAP ruc, q, h
	MW
	Calculated QSE Total ESR MW Discharging or Charging Required To Support Ancillary Service at Snapshot—The total net ESR MW discharging or charging required to cover the QSE q’s Ancillary Service position provided by the QSE ESR portfolio in the RUC Snapshot for the RUC process ruc, for the hour h that includes the 15-minute Settlement Interval, taking into account the COP SOC values from COP.

	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 RUC 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 PeriodThe 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 PeriodThe QSE q’s net positive Reg-Up Ancillary Service Position at the end of the Adjustment Period for the hour h that includes the 15-minute Settlement Interval.

	RRPOSADJ q, h
	MW
	Responsive Reserve Service Position at End of Adjustment PeriodThe QSE q’s net positive RRS Ancillary Service Position at the end of the Adjustment Period for the hour h that includes the 15-minute Settlement Interval.

	ECRPOSADJ q, h
	MW
	ERCOT Contingency Reserve Service Position at End of Adjustment PeriodThe QSE q’s net positive ECRS Ancillary Service Position at the end of the Adjustment Period for the hour h that includes the 15-minute Settlement Interval.

	NSPOSADJ q, h
	MW
	Non-Spin Reserve Service Position at End of Adjustment PeriodThe QSE q’s net positive Non-Spin Ancillary Service Position at the end of the Adjustment Period for the hour h that includes the 15-minute Settlement Interval.

	RDPOSADJ q, h
	MW
	Regulation Down Position at End of Adjustment PeriodThe QSE q’s net positive Reg-Down Ancillary Service Position at the end of the Adjustment period for the hour h that includes the 15-minute Settlement Interval.

	DRPOSADJ q, h
	MW
	Dispatchable Reliability Reserve Service Position at End of Adjustment Period ¾The QSE q’s net positive DRRS Ancillary Service Position at the end of the Adjustment Period for the hour h that includes the 15-minute Settlement Interval.

	ASOFFOFRADJ  q, r, h
	MW
	Ancillary Service Offline Offers at End of Adjustment PeriodThe capacity represented by validated Ancillary Service Offers for Non-Spin for Resource r with COP status of “OFF”, and capacity represented by validated Ancillary Service Offers for DRRS for Resource r with COP status of “DRRS”, 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 PeriodThe 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.

	PFPOSADJ q, h
	MW
	Responsive Reserve (Governor Response or Governor-Like Response) Position at End of Adjustment Period—The QSE q’s net RRS-PFR Ancillary Service Position at the end of the Adjustment Period for the hour h that includes the 15-minute Settlement Interval.  This value can be positive or negative.

	UFPOSADJ q, h
	MW
	Responsive Reserve (Under Frequency trigger at 59.7 Hz.) Position at End of Adjustment Period—The QSE q’s net RRS-UFR Ancillary Service Position at the end of the Adjustment Period for the hour h that includes the 15-minute Settlement Interval.  This value can be positive or negative.

	FFPOSADJ q, h
	MW
	Responsive Reserve (Fast Frequency Response) Position at End of Adjustment Period—The QSE q’s net positive RRS-FFR Ancillary Service Position at the end of the Adjustment Period for the hour h that includes the 15-minute Settlement Interval.

	ECSPOSADJ q, h
	MW
	ERCOT Contingency Reserve Service (SCED Dispatchable) Position at End of Adjustment Period—The QSE q’s net ECRS SCED Dispatchable Ancillary Service Position at the end of the Adjustment Period for the hour h that includes the 15-minute Settlement Interval.  This value can be positive or negative.

	ECMPOSADJ q, h
	MW
	ERCOT Contingency Reserve Service (Non-SCED Dispatchable) Position at End of Adjustment Period—The QSE q’s net positive ECRS non-SCED-dispatchable Ancillary Service Position at the end of the Adjustment Period for the hour h that includes the 15-minute Settlement Interval.

	NSSPOSADJ q, h
	MW
	Non-Spin Reserve Service (SCED Dispatchable) Position at End of Adjustment PeriodThe QSE q’s net Non-Spin SCED-dispatchable Ancillary Service Position at the end of the Adjustment Period for the hour h that includes the 15-minute Settlement Interval.  This value can be positive or negative.

	NSMPOSADJ q, h
	MW
	Non-Spin Reserve Service (Non-SCED Dispatchable) Position at End of Adjustment Period—The QSE q’s net positive Non-Spin non-SCED-dispatchable Ancillary Service Position at the end of the Adjustment Period for the hour h that includes the 15-minute Settlement Interval.

	ASMWCAPUQADJ q, h
	MW
	Calculated Total MW Capacity used to cover the QSE’s Ancillary Service Position at End of Adjustment Period—The calculated total MW capacity for a QSE q that represents the amount of the QSE’s Ancillary Service Position covered by its Resources at the end of Adjustment Period for the hour h that includes the 15-minute Settlement Interval.

	ASMWCAPUADJ q, h, ASSubType, r
	MW
	Calculated MW Capacity used to cover the QSE’s ‘AStype’ Ancillary Service Position at End of Adjustment Period—The calculated MW Capacity of a Resource r represented by QSE q that is used to cover its QSE’s “ASSubType” Ancillary Service Position at the end of Adjustment Period for the hour h that includes the 15-minute Settlement Interval.

	MWADJ q, h, r
	MW
	Calculated MW discharge (positive) or charge (negative) required to support ESR’s calculated Ancillary Service coverage at End of Adjustment Period—The MW discharge (positive) or charge (negative) required to support the ESR’s calculated Ancillary Service coverage considering the submitted COP values for HBSOC, MinSOC, MaxSOC and the difference in the HBSOC for the hour under consideration and the next hour while accounting for Ancillary Service deployment factors and the duration requirements for energy and different Ancillary Service types Position at the end of Adjustment Period for the hour h that includes the 15-minute Settlement Interval.

	ESRASADJ q, h
	MW
	Calculated Ancillary Service MW Capacity Provided By QSE’s ESR Portfolio at the End of Adjustment Period—The total ESR MW capacity used to cover the QSE q’s Upward Ancillary Service position for Reg-Up, RRS, ECRS, and Non-Spin, and DRRS at the end of Adjustment Period for the hour h that includes the 15-minute Settlement Interval.

	ESRMWADJ q, h
	MW
	Calculated QSE Total ESR MW Discharging or Charging Required To Support Ancillary Service at End of Adjustment Period—The total net ESR MW discharging or charging required to cover the QSE q’s Ancillary Service position provided by the QSE ESR portfolio at the end of Adjustment Period for the hour h that includes the 15-minute Settlement Interval, taking into account the COP SOC values from COP.

	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 RUC Snapshot 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 r represented by the QSE q, according to the RUC Snapshot for the RUC process ruc for the hour h that includes the 15-minute Settlement Interval.  For 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 lesser of the HSL or 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. 

	DCIMPSNAP ruc, q, p, i
	MW
	DC Import at 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 RUC Snapshot for the RUC process ruc for the 15-minute Settlement Interval i.

	DCIMPADJ q, p, i
	MW
	DC Import 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 according to the Adjustment Period snapshot, for the 15-minute Settlement Interval i.

		[NPRR1032:  Replace the variable “DCIMPADJ q, p, i” above with the following upon system implementation:]
	RTDCIMP q, p
	MW
	Real-Time DC Import per QSE per Settlement Point—The aggregated final, approved DC Tie Schedule submitted by QSE q as an importer into the ERCOT System through DC Tie p, for the 15-minute Settlement Interval.







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

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

	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, at the end of Adjustment Period 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, at the end of Adjustment Period 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 Snapshot—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 RUC Snapshot for the RUC process ruc.

	RTQQESSNAP ruc, q, p, i
	MW
	Real-Time QSE-to-QSE Energy Sale at Snapshot—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 RUC Snapshot for the RUC process ruc.

	RTQQEPADJ q, p, i
	MW
	Real-Time QSE-to-QSE Energy Purchase at 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, at the end of the Adjustment Period for that Settlement Interval.

	RTQQESADJ q, p, i
	MW
	Real-Time QSE-to-QSE Energy Sale at 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, 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 Resource.

	ASSubType
	none
	Ancillary Service Sub-Type: Reg-Up, Reg-Down, RRS provided as Primary Frequency Response, RRS provided via a high-set under-frequency relay, Fast Frequency Response (FFR), ECRS that is SCED-dispatchable, ECRS that is non-SCED dispatchable, Non-Spin that is SCED-dispatchable, and Non-Spin that is non-SCED-dispatchable, and DRRS.

	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: _Toc204411610]6.5.7.3	Security Constrained Economic Dispatch	Comment by ERCOT Market Rules: Please note NPRRs 1309 and 1310 also propose revisions to this section.
[bookmark: _Toc135992286](1)	The SCED process is designed to simultaneously manage energy, Ancillary Services, the system power balance and network congestion through Resource Base Points, Ancillary Service awards, and the calculation of LMPs and Real-Time MCPCs approximately every five minutes, or more frequently if necessary.  The SCED process uses a two-step methodology that applies mitigation to offers for energy prospectively to resolve Non-Competitive Constraints for the current Operating Hour.  The SCED process evaluates Energy Offer Curves, Energy Bid/Offer Curves, Ancillary Service Offers, Output Schedules, and RTM Energy Bids to determine Resource Dispatch Instructions and Ancillary Service awards by maximizing bid-based revenues minus offer-based costs, subject to power balance, Ancillary Service Demand Curves (ASDCs), and network constraints.  The SCED process uses the Resource Status provided by SCADA telemetry under Section 6.5.5.2, Operational Data Requirements, and validated by the Real-Time Sequence, instead of the Resource Status provided by the COP.  In addition, the SCED process accounts for each ESR’s State of Charge (SOC) and SOC operating limits.  This is to ensure that the SCED process will issue ESR Base Points and Ancillary Services that are feasible taking into account SCED duration requirements for energy and Ancillary Services and also that do not violate the ESR’s Minimum State of Charge (MinSOC) and Maximum State of Charge (MaxSOC) limits.
	[NPRR1188:  Replace paragraph (1) above with the following upon system implementation:]
(1)	The SCED process is designed to simultaneously manage energy, Ancillary Services, the system power balance and network congestion through Resource Base Points, Ancillary Service awards, and the calculation of LMPs and Real-Time MCPCs approximately every five minutes, or more frequently if necessary.  The SCED process uses a two-step methodology that applies mitigation to offers for energy prospectively to resolve Non-Competitive Constraints for the current Operating Hour.  The SCED process evaluates Energy Offer Curves, Energy Bid/Offer Curves, Ancillary Service Offers, Output Schedules, and Energy Bid Curves to determine Resource Dispatch Instructions and Ancillary Service awards by maximizing bid-based revenues minus offer-based costs, subject to power balance, Ancillary Service Demand Curves (ASDCs), and network constraints.  The SCED process uses the Resource Status provided by SCADA telemetry under Section 6.5.5.2, Operational Data Requirements, and validated by the Real-Time Sequence, instead of the Resource Status provided by the COP.  In addition, the SCED process accounts for each ESR’s State of Charge (SOC) and SOC operating limits.  This is to ensure that the SCED process will issue ESR Base Points and Ancillary Services that are feasible taking into account SCED duration requirements for energy and Ancillary Services and also that do not violate the ESR’s Minimum State of Charge (MinSOC) and Maximum State of Charge (MaxSOC) limits.


(2)	The SCED solution must monitor cumulative deployment of Regulation Services and ensure that Regulation Services deployment is minimized over time.
(3)	In the Generation To Be Dispatched (GTBD) determined by LFC, ERCOT shall subtract the sum of the telemetered net real power consumption from all CLRs available to SCED.
(4)	For use as SCED inputs for determining energy dispatch and Ancillary Service awards, ERCOT shall use the available capacity of all committed Generation Resources by creating proxy Energy Offer Curves for certain Resources as follows: 
(a)	Non-IRRs without Energy Offer Curves
(i)	ERCOT shall create a monotonically non-decreasing proxy Energy Offer Curve as described below for:
(A)	Each non-IRR for which its QSE has submitted an Output Schedule instead of an Energy Offer Curve.
	MW
	Price (per MWh)

	HSL
	RTSWCAP

	Output Schedule MW plus 1 MW
	RTSWCAP minus $0.01

	Output Schedule MW
	-$249.99

	LSL
	-$250.00


(b)	Non-IRRs without full-range Energy Offer Curves 
(i)	For each non-IRR for which its QSE has submitted an Energy Offer Curve that does not cover the full range of the Resource’s available capacity, ERCOT shall create a proxy Energy Offer Curve that extends the submitted Energy Offer Curve to use the entire available capacity of the Resource above the highest point on the Energy Offer Curve to the Resource’s HSL and the offer floor from the lowest point on the Energy Offer Curve to its LSL, using these points:
	MW
	Price (per MWh)

	HSL (if more than highest MW in submitted Energy Offer Curve)
	Price associated with highest MW in submitted Energy Offer Curve

	Energy Offer Curve
	Energy Offer Curve

	1 MW below lowest MW in Energy Offer Curve (if more than LSL)
	-$249.99

	LSL (if less than lowest MW in Energy Offer Curve)
	-$250.00


(c)	IRRs
(i)	For each IRR that has not submitted an Energy Offer Curve, ERCOT shall create a monotonically non-decreasing proxy Energy Offer Curve as described below:
	MW
	Price (per MWh)

	HSL
	$1,500

	HSL minus 1 MW
	-$249.99

	LSL
	-$250.00


(ii)	For each IRR for which its QSE has submitted an Energy Offer Curve that does not cover the full range of the IRR’s available capacity, ERCOT shall create a monotonically non-decreasing proxy Energy Offer Curve as described below:
	MW
	Price (per MWh)

	HSL (if more than highest MW in submitted Energy Offer Curve)
	Price associated with the highest MW in submitted Energy Offer Curve

	Energy Offer Curve
	Energy Offer Curve

	1 MW below lowest MW in Energy Offer Curve (if more than LSL)
	-$249.99

	LSL (if less than lowest MW in Energy Offer Curve)
	-$250.00


(d)	RUC-committed Resources 
(i)        For each RUC-committed Resource that has not submitted an Energy Offer Curve, ERCOT shall create a proxy Energy Offer Curve as described below:
	MW
	Price (per MWh)

	HSL 
	$250

	Zero
	$250


(ii)       For each RUC-committed Resource that has submitted an Energy Offer Curve, ERCOT shall create a monotonically non-decreasing proxy Energy Offer Curve as described below:
	MW
	Price (per MWh)

	HSL (if more than highest MW in Energy Offer Curve)
	Greater of $250 or price associated with the highest MW in QSE submitted Energy Offer Curve

	Energy Offer Curve
	Greater of $250 or the QSE submitted Energy Offer Curve

	Zero
	Greater of $250 or the first price point of the QSE submitted Energy Offer Curve



	[NPRR930:  Insert paragraph (iii) below upon system implementation and renumber accordingly:]
(iii)	For each RUC-committed Resource during the time period stated in the Advance Action Notice (AAN) if any Resource received an Outage Schedule Adjustment, ERCOT shall create a proxy Energy Offer Curve as described below:
	MW
	Price (per MWh)

	HSL
	$4,500 or the effective Value of Lost Load (VOLL), whichever is less.

	Zero
	$4,500 or the effective VOLL, whichever is less.





(iii) 	For each Combined Cycle Generation Resource that was RUC-committed from one On-Line configuration in order to transition to a different configuration with additional capacity, as instructed by ERCOT, that has not submitted an Energy Offer Curve for the RUC-committed configuration, ERCOT shall create a proxy Energy Offer Curve as described below:
	MW
	Price (per MWh)

	HSL of RUC-committed configuration 
	$250

	Zero
	$250


(iv)	For each Combined Cycle Generation Resource that was RUC-committed from one On-Line configuration in order to transition to a different configuration with additional capacity, as instructed by ERCOT, that has submitted an Energy Offer Curve for the RUC-committed configuration, ERCOT shall create a monotonically non-decreasing proxy Energy Offer Curve as described below:
	MW
	Price (per MWh)

	HSL of RUC-committed configuration (if more than highest MW in Energy Offer Curve)
	Greater of $250 or price associated with the highest MW in QSE submitted Energy Offer Curve

	Energy Offer Curve for MW at and above HSL of QSE-committed configuration
	Greater of $250 or the QSE submitted Energy Offer Curve

	HSL of QSE-committed configuration (if more than highest MW in Energy Offer Curve and price associated with highest MW in Energy Offer Curve is less than $250)
	$250

	HSL of QSE-committed configuration (if more than highest MW in Energy Offer Curve)
	Price associated with the highest MW in QSE submitted Energy Offer Curve

	Energy Offer Curve for MW at and below HSL of QSE-committed configuration
	The QSE submitted Energy Offer Curve

	1 MW below lowest MW in Energy Offer Curve (if more than LSL)
	-$249.99

	LSL (if less than lowest MW in Energy Offer Curve)
	-$250.00



	[NPRR1019:  Insert paragraphs (v)-(viii) below upon system implementation:]
(v)	For each RUC-committed Switchable Generation Resource (SWGR) that is not part of a Combined Cycle Train already operating in ERCOT, that has not submitted an Energy Offer Curve, and that has a COP Resource Status of EMRSWGR for the instructed Operating Hour at the time of the RUC instruction, ERCOT shall create a proxy Energy Offer Curve as described below:
	MW
	Price (per MWh)

	HSL
	$4,500 or the effective Value of Lost Load (VOLL), whichever is less

	Zero
	$4,500 or the effective VOLL, whichever is less


(vi)	For each RUC-committed SWGR that is not part of a Combined Cycle Train already operating in ERCOT, that has submitted an Energy Offer Curve, and that has a COP Resource Status of EMRSWGR for the instructed Operating Hour at the time of the RUC instruction, ERCOT shall create a proxy Energy Offer Curve as described below:
	MW
	Price (per MWh)

	HSL (if more than highest MW in Energy Offer Curve)
	Greater of: $4,500 or the effective VOLL, whichever is less; and the price associated with the highest MW in QSE-submitted Energy Offer Curve

	Energy Offer Curve
	Greater of: $4,500 or the effective VOLL, whichever is less; and the QSE-submitted Energy Offer Curve

	Zero
	Greater of: $4,500 or the effective VOLL, whichever is less; and the first price point of the QSE-submitted Energy Offer Curve


(vii)	For each Combined Cycle Train configuration that includes at least one SWGR that is operating in a non-ERCOT Control Area as part of a  configuration with a COP Resource Status of EMRSWGR for the instructed Operating Hour at the time of a RUC instruction requiring the switching of the SWGR into the ERCOT Control Area, if the QSE for the Combined Cycle Train has not submitted an Energy Offer Curve for the RUC-committed configuration, ERCOT shall create a proxy Energy Offer Curve as described below:
	MW
	Price (per MWh)

	HSL of RUC-committed configuration 
	$4,500 or the effective VOLL, whichever is less

	Zero
	$4,500 or the effective VOLL, whichever is less


(viii)	For each Combined Cycle Train configuration that includes at least one SWGR that is operating in a non-ERCOT Control Area as part of a configuration with a COP Resource Status of EMRSWGR for the instructed Operating Hour at the time of a RUC instruction requiring the switching of the SWGR into the ERCOT Control Area, if the QSE for the Combined Cycle Train has submitted an Energy Offer Curve for the RUC-committed configuration, ERCOT shall create a proxy Energy Offer Curve as described below:
	MW
	Price (per MWh)

	HSL of RUC-committed configuration (if more than highest MW in Energy Offer Curve)
	Greater of: $4,500 or the effective VOLL, whichever is less; and the price associated with the highest MW in QSE-submitted Energy Offer Curve

	Energy Offer Curve for MW at and above HSL of QSE-committed configuration
	Greater of: $4,500 or the effective VOLL, whichever is less; and the QSE-submitted Energy Offer Curve

	HSL of QSE-committed configuration (if more than highest MW in Energy Offer Curve and price associated with highest MW in Energy Offer Curve is less than $4,500)
	$4,500 or the effective VOLL, whichever is less

	HSL of QSE-committed configuration (if more than highest MW in Energy Offer Curve)
	Price associated with the highest MW in QSE-submitted Energy Offer Curve

	Energy Offer Curve for MW at and below HSL of QSE-committed configuration
	The QSE-submitted Energy Offer Curve

	1 MW below lowest MW in Energy Offer Curve (if more than LSL)
	-$249.99

	LSL (if less than lowest MW in Energy Offer Curve)
	-$250.00





(5)	For use as SCED inputs for determining energy dispatch and Ancillary Service awards, ERCOT shall use the available Ancillary Service MW capacity of all Resources by creating a proxy Ancillary Service Offer for qualified Resources as follows:
(a)	The proxy Ancillary Service Offer shall be a linked Ancillary Service Offer across all Ancillary Service products for which a Resource is qualified to provide.  For Generation Resources, the proxy Ancillary Service Offer MW shall be equal to the Resource’s telemetered HSL.  For ESRs, the proxy Ancillary Service Offer MW shall be equal to the difference between the Resource’s telemetered HSL and LSL.  For Load Resources, the proxy Ancillary Service Offer MW shall be equal to the Resource’s telemetered Maximum Power Consumption (MPC).
(b)	For Resources that are not RUC-committed, the price in the proxy Ancillary Service Offer shall be set to:
(i)	For Reg-Up and RRS, the maximum of:
(A)	The proxy Ancillary Service Offer price floor for Reg-Up or RRS, respectively;
(B)	The Resource’s highest submitted Ancillary Service Offer price for Reg-Up or RRS, respectively;
(C)	The Resource’s highest Ancillary Service Offer price for ECRS (submitted or proxy); or
(D)	The Resource’s highest Ancillary Service Offer price for Non-Spin (submitted or proxy).
(ii)	For ECRS, the maximum of: 
(A)	The proxy Ancillary Service Offer price floor for ECRS; 
(B)	The Resource’s highest submitted Ancillary Service Offer price for ECRS; or
(C)	The Resource’s highest Ancillary Service Offer price for Non-Spin (submitted or proxy).
(iii)	For Non-Spin, the maximum of: 
(A)	The proxy Ancillary Service Offer price floor for Non-Spin; or
(B)	The Resource’s highest submitted Ancillary Service Offer price for Non-Spin.
(iv)	For Reg-Down, the maximum of:
(A)	The proxy Ancillary Service Offer price floor for Reg-Down; or
(B)	The Resource’s highest submitted Ancillary Service Offer price for Reg-Down.
(v)	For DRRS, the maximum of: 
(A)	The proxy Ancillary Service Offer price floor for DRRS; or
(B)	The Resource’s highest submitted Ancillary Service Offer price for DRRS.
(c)	The proxy Ancillary Service Offer price floors for each SCED-interval shall be derived from the effective ASDCs and Ancillary Service Plan using the following logic:
(i)        The proxy Ancillary Service Offer price floor for Reg-Up is equal to the lesser of the values below minus $0.01 per MW per hour:
(A)      $2,000 per MW per hour; or  
(B)      The point on the ASDC for Reg-Up that intersects with a quantity that is 95% of the Ancillary Service Plan for Reg-Up.
(ii)       The proxy Ancillary Service Offer price floor for RRS is equal to the lesser of the values below minus $0.01 per MW per hour:
(A)      $2,000 per MW per hour; or  
(B)      The point on the ASDC for RRS that intersects with a quantity that is 95% of the Ancillary Service Plan for RRS.
(iii)      The proxy Ancillary Service Offer price floor for ECRS is equal to the lesser of the values below minus $0.01 per MW per hour:
(A)      $2,000 per MW per hour; or  
(B)      The point on the ASDC for ECRS that intersects with a quantity that is 95% of the Ancillary Service Plan for ECRS.
(iv)      The proxy Ancillary Service Offer price floor for Non-Spin is equal to the lesser of the values below minus $0.01 per MW per hour:
(A)      $2,000 per MW per hour; or  
(B)      The point on the ASDC for Non-Spin that intersects with a quantity that is 95% of the Ancillary Service Plan for Non-Spin.
(v)       The proxy Ancillary Service Offer price floor for Reg-Down is equal to the lesser of the values below minus $0.01 per MW per hour:
(A)      $2,000 per MW per hour; or  
(B)      The point on the ASDC for Reg-Down that intersects with a quantity that is 95% of the Ancillary Service Plan for Reg-Down.
(vi)	The proxy Ancillary Service Offer price floor for DRRS is equal to the lesser of the values below minus $0.01 per MW per hour:
(A)	$2,000 per MW per hour; or
(B)	The point on the ASDC for DRRS that intersects with a quantity that is 95% of the Ancillary Service Plan for DRRS.
(d)	ERCOT systems shall be designed to allow for proxy Ancillary Service Offer price floors to differ when the same Ancillary Service product can be provided by either On-Line or Off-Line Resources, and/or an Ancillary Service product has sub-types.  
(e)	For RUC-committed Resources:
(i)	If a RUC-committed Resource does not have an Ancillary Service Offer for an Ancillary Service product that the Resource is qualified to provide, ERCOT shall create an Ancillary Service Offer for that Ancillary Service product at a value of $250 per MWh for the full operating range of the Resource up to its telemetered HSL.
(ii)	For each Ancillary Service product for which a RUC-committed Resource has an Ancillary Service Offer, the Ancillary Service Offer used by SCED for that Ancillary Service product across the full operating range of the Resource up to its telemetered HSL shall be the maximum of: 
(A)	The Resource’s highest submitted Ancillary Service Offer price; or 
(B)	$250 per MWh.
(6)	For use as SCED inputs for determining energy Dispatch and Ancillary Service awards, ERCOT shall use the available capacity of all On-Line ESRs by creating proxy Energy Bid/Offer Curves for certain Resources as follows: 
(a)	For each ESR for which its QSE has submitted an Energy Bid/Offer Curve that does not cover the full offer range (LSL to HSL) of the Resource’s available capacity, ERCOT shall create a proxy Energy Bid/Offer Curve that extends the submitted Energy Bid/Offer Curve to use the entire available capacity of the Resource above the highest MW point on the Energy Bid/Offer Curve to the Resource’s HSL and from the lowest MW point on the Energy Bid/Offer Curve to LSL, using these prices for the corresponding MW segments:
	Scenario
	MW Segment
	Price (per MWh)

	HSL MW and the highest MW point on the Energy Bid/Offer are both greater than or equal to zero, 
and,
HSL is greater than the highest MW in submitted Energy Bid/Offer Curve

	From highest MW point on submitted Energy Bid/Offer Curve to HSL MW
	RTSWCAP 

	HSL MW is greater than or equal to zero, 
and,
the highest MW point on the Energy Bid/Offer is less than zero

	From highest MW point on submitted Energy Bid/Offer Curve to 0 MW

From 0 MW to HSL
	Price associated with the highest MW in submitted Energy Bid/Offer Curve

RTSWCAP

	HSL is less than zero and is also greater than the highest MW in submitted Energy Bid/Offer Curve
	From highest MW point on submitted Energy Bid/Offer Curve to HSL MW
	Price associated with the highest MW in submitted Energy Bid/Offer Curve

	Energy Bid/Offer Curve
	
	Energy Bid/Offer Curve

	LSL MW and the lowest MW point on the Energy Bid/Offer Curve are both greater than or equal to zero, 
and,
LSL is less than the lowest MW in submitted Energy Bid/Offer Curve

	From LSL to lowest MW point on submitted Energy Bid/Offer Curve
	Price associated with the lowest MW in submitted Energy Bid/Offer Curve

	LSL MW is less than zero,
and,
the lowest MW point on the Energy Bid/Offer Curve is greater than zero
	From LSL to 0 MW

From 0 MW to lowest MW point on submitted Energy Bid/Offer Curve
	-$250.00

Price associated with the lowest MW in submitted Energy Bid/Offer Curve

	LSL and the lowest MW point on the Energy Bid/Offer Curve are both less than or equal to zero,
and,
LSL is less than the lowest MW point on the Energy Bid/Offer Curve

	From LSL to lowest MW point on submitted Energy Bid/Offer Curve
	-$250.00


(b)	At the time of SCED execution, if a valid Energy Bid/Offer Curve or Output Schedule does not exist for an ESR that has a status of On-Line, then ERCOT shall notify the QSE and create a proxy Energy Bid/Offer Curve priced at -$250/MWh for the MW portion of the curve less than zero MW, and priced at the RTSWCAP for the MW portion of the curve greater than zero MW.
(c)	At the time of SCED execution, if a QSE representing an ESR has submitted an Output Schedule instead of an Energy Bid/Offer Curve, ERCOT shall create a proxy Energy Bid/Offer Curve priced at -$250 per MWh for the MW portion of the curve from its LSL to the MW amount on the Output Schedule, and priced at the RTSWCAP for the MW portion of the curve from the MW amount on the Output Schedule to its HSL.
(7)	The Entity with decision-making authority, as more fully described in Section 3.19.1, Constraint Competitiveness Test Definitions, over how a Resource or Split Generation Resource is offered or scheduled, shall be responsible for all offers associated with each Resource, including offers represented by a proxy Energy Offer Curve, proxy Energy Bid/Offer Curve, or proxy Ancillary Service Offer. 
(8)	For a CLR whose QSE has submitted an RTM Energy Bid that does not cover the full range of the Resource’s available Demand response capability, consistent with the CLR’s telemetered quantities, ERCOT shall create a proxy energy bid as described below:
	MW
	Price (per MWh)

	LPC to MPC minus maximum MW of RTM Energy Bid
	Price associated with the lowest MW in submitted RTM Energy Bid curve

	MPC minus maximum MW of RTM Energy Bid to MPC
	RTM Energy Bid curve

	MPC
	Right-most point (lowest price) on RTM Energy Bid curve



	[NPRR1188:  Replace paragraph (8) above with the following upon system implementation and renumber accordingly:]
(8)	For a CLR whose QSE has submitted an Energy Bid Curve that does not cover the full range of the Resource’s available Demand response capability, consistent with the CLR’s telemetered quantities, ERCOT shall create a proxy energy bid as described below:
	MW
	Price (per MWh)

	LPC to MPC minus maximum MW of Energy Bid Curve
	Price associated with the lowest MW in submitted Energy Bid Curve

	MPC minus maximum MW of Energy Bid Curve to MPC
	Energy Bid Curve

	MPC
	Right-most point (lowest price) on Energy Bid Curve


(9)	For a CLR whose QSE has not submitted an Energy Bid Curve, consistent with the CLR’s telemetered quantities, ERCOT shall create a proxy Energy Bid Curve as described below:
	MW
	Price (per MWh)

	LPC to MPC 
	Effective Value of Lost Load (VOLL)





(9)	ERCOT shall ensure that any RTM Energy Bid is monotonically non-increasing.  The QSE representing the CLR shall be responsible for all RTM Energy Bids, including bids updated by ERCOT as described above.
	[NPRR1188:  Replace paragraph (9) above with the following upon system implementation:]
(9)	ERCOT shall ensure that any Energy Bid Curve is monotonically non-increasing.  The QSE representing the CLR shall be responsible for all Energy Bid Curves, including Energy Bid Curves updated by ERCOT as described above.


(10)	If a CLR telemeters a status of OUTL, it is not considered as dispatchable capacity by SCED.  A QSE may use this function to inform ERCOT of instances when the CLR is unable to follow SCED Dispatch Instructions.  Under all telemetered statuses, including OUTL, the remaining telemetry quantities submitted by the QSE shall represent the operating conditions of the CLR that can be verified by ERCOT.  A QSE representing a CLR with a telemetered status of OUTL is still obligated to provide any applicable Ancillary Services awarded to the Resource.  This paragraph does not apply to ESRs.
	[NPRR1188:  Replace paragraph (10) above with the following upon system implementation:]
(10)	A CLR may consume energy only when dispatched by SCED to do so.  A CLR may telemeter a status of OUTL only if the Resource is Off-Line and unavailable with its energy consumption at zero.  In instances when the CLR is unable to follow SCED Dispatch Instructions but still consumes energy, the CLR must submit a Resource Status of ONHOLD.  Under all telemetered statuses, including OUTL, the remaining telemetry quantities submitted by the QSE shall represent the operating conditions of the CLR that can be verified by ERCOT.  A QSE representing a CLR with a telemetered status of OUTL or ONHOLD is still obligated to provide any applicable Ancillary Services awarded to the Resource.  This paragraph does not apply to ESRs.


(11)	Energy Offer Curves that were constructed in whole or in part with proxy Energy Offer Curves shall be so marked in all ERCOT postings or references to the energy offer.
(12)	SCED will enforce Resource-specific Ancillary Service constraints to ensure that Ancillary Service awards are aligned with a Resource’s qualifications and telemetered Ancillary Service capabilities.
(a)	A scaling factor of 5/7 shall be used for Reg-Up award when ensuring that the SCED Base Point plus the product of this scaling factor and the Reg-Up award does not exceed HDL.
(b)	A scaling factor of 5/7 shall be used for Reg-Down award when ensuring that the SCED Base Point minus the product of this scaling factor and the Reg-Down award does not go below LDL.
(13)	Energy Bid/Offer Curves that were constructed in whole or in part with proxy Energy Bid/Offer Curves shall be so marked in all ERCOT postings or references to the energy bid/offer.
(14)	The following Resource-level constraints will apply to DRRS Real-Time awards:
(a)	To be eligible for a Real-Time DRRS award, the QSE for a Resource must have submitted and maintained a Resource Status in the COP of any of the following both for DRUC and for each subsequent run of HRUC for a given Operating Hour: ON, ONOS, ONOPTOUT, ONRUC, OFFQS, ONSC, ONEMR, OFF (if eligible for Non-Spin), or DRRS.  
(b)	Where a Resource has an OFF Resource Status and is qualified to provide Non-Spin, or a DRRS Resource Status, the DRRS capability must be less than or equal to the Off-Line Non-Spin and Off-Line DRRS-qualified MW respectively.
(c)	For any DRRS-eligible On-Line Generation Resource or Energy Storage Resource (ESR), the Resource’s HSL must be greater than or equal to the sum of the Resource-specific awards to that Resource for energy, RRS, ECRS, Reg-Up, Reg-Down, Non-Spin, and DRRS.
(d)	For any Off-Line Generation Resource, the sum of awards to that Resource for ECRS, Non-Spin, and DRRS must be less than or equal to the Resource’s HSL.
(e)	DRRS awards for Off-Line Generation Resources are limited by their Off-Line DRRS-qualified MW.
(f)	DRRS awards for On-Line Generation Resources are limited to the minimum of the difference between the HSL and LSL and the On-Line DRRS-qualified MW.
(g) 	For any DRRS-eligible ESR, the ESR must have sufficient State of Charge (SOC) to sustain its DRRS award for four consecutive hours.
(15)	The following QSE-level constraints will apply to DRRS Real-Time awards:
(a)	For a given Operating Hour, the absolute minimum validated DRRS MW capability submitted in COP as accounted for in paragraph (14)(a) above shall constitute the maximum capability for which a Resource can be considered for a Real-Time DRRS Ancillary Service award.
(164)	The two-step SCED methodology referenced in paragraph (1) above is:
(a)	The first step is to execute the SCED process to determine Reference LMPs.  In this step, ERCOT executes SCED using the full Network Operations Model while only observing limits of Competitive Constraints in addition to power balance and Ancillary Service constraints.  Energy Offer Curves for all On-Line Generation Resources, Energy Bid/Offer Curves for all On-Line ESRs, and RTM Energy Bids from available CLRs, whether submitted by QSEs or created by ERCOT under this Section, are used in the SCED to determine “Reference LMPs.” 
	[NPRR1188:  Replace paragraph (a) above with the following upon system implementation:]
(a)	The first step is to execute the SCED process to determine Reference LMPs.  In this step, ERCOT executes SCED using the full Network Operations Model while only observing limits of Competitive Constraints in addition to power balance and Ancillary Service constraints.  Energy Offer Curves for all On-Line Generation Resources, Energy Bid/Offer Curves for all On-Line ESRs, and Energy Bid Curves from available CLRs, whether submitted by QSEs or created by ERCOT under this Section, are used in the SCED to determine “Reference LMPs.”


(b)	The second step is to execute the SCED process to produce Base Points, Ancillary Service awards, Shadow Prices, Real-Time MCPCs, and LMPs, subject to security constraints (including Competitive and Non-Competitive Constraints) and other Resource constraints.  The second step must:
(i)	Use Energy Offer Curves for all On-Line Generation Resources, whether submitted by QSEs or created by ERCOT.  Each Energy Offer Curve must be bounded at the lesser of the Reference LMP (from Step 1) or the appropriate Mitigated Offer Floor.  In addition, each Energy Offer Curve subject to mitigation under the criteria described in Section 3.19.4, Security-Constrained Economic Dispatch Constraint Competitiveness Test, must be capped at the greater of the Reference LMP (from Step 1) at the Resource Node plus a variable not to exceed 0.01 multiplied by the value of the Resource’s Mitigated Offer Cap (MOC) curve at the LSL or the appropriate MOC; 
(ii)	Use Energy Bid/Offer Curves for all On-Line ESRs, whether submitted by QSEs or created by ERCOT.  Each Energy Bid/Offer Curve must be bounded at the lesser of the Reference LMP (from Step 1) or the appropriate Mitigated Offer Floor.  The offer portion of each Energy Bid/Offer Curve subject to mitigation under the criteria described in Section 3.19.4, Security-Constrained Economic Dispatch Constraint Competitiveness Test, must be capped at the greater of the Reference LMP (from Step 1) at the Resource Node plus a variable not to exceed 0.01 multiplied by the value of the Resource’s MOC curve at the LSL or the appropriate MOC; 
(iii)	Use RTM Energy Bids for all available CLRs, whether submitted by QSEs or created by ERCOT.  There is no mitigation of RTM Energy Bids.  An RTM Energy Bid from a CLR represents the bid for energy distributed across all nodes in the Load Zone in which the CLR is located.  For an ESR, an RTM Energy Bid represents a bid for energy at the ESR’s Resource Node; 
	[NPRR1188:  Replace paragraph (iii) above with the following upon system implementation:]
(iii)	Use Energy Bid Curves for all available CLRs, whether submitted by QSEs or created by ERCOT.  There is no mitigation of Energy Bid Curves.  An Energy Bid Curve from an Aggregate Load Resource (ALR) represents the bid for energy distributed across all nodes in the Load Zone in which the ALR is located.  For an ESR or a CLR that is not an ALR, an Energy Bid Curve represents a bid for energy at the applicable Resource Node;


(iv)	Observe all Competitive and Non-Competitive Constraints; and
(v)	Use Ancillary Service Offers to determine Ancillary Service awards.
(c)	ERCOT shall archive information and provide monthly summaries of security violations and any binding transmission constraints identified in Step 2 of the SCED process.  The summary must describe the limiting element (or identified operator-entered constraint with operator’s comments describing the reason and the Resource-specific impacts for any manual overrides).  ERCOT shall provide the summary to Market Participants on the MIS Secure Area and to the Independent Market Monitor (IMM).
(d)	The System Lambda used to determine LMPs and the Real-Time MCPCs from SCED Step 2 shall be capped at the effective VOLL.  If the following conditions are met for a SCED interval in which the SCED Step 2 System Lambda was capped, a QSE may be eligible for compensation by submitting a Settlement and billing dispute pursuant to paragraph (5) of Section 6.6.9, Emergency Operations Settlement:
(i) 	A Generation Resource or ESR for the QSE received a Base Point greater than the Resource’s LDL for that SCED interval; and
(ii) 	The LMP at the Resource is less than the price on the Resource’s Energy Offer Curve or Energy Bid/Offer Curve, as applicable, with any Resource’s Energy Offer Curve or Energy Bid/Offer Curve capped by the MOC.
	[NPRR1290:  Replace paragraph (d) above with the following upon system implementation:]
(d)	Any Electrical Bus LMP above the effective VOLL shall be set equal to the greater of the effective VOLL or the initial LMP minus the positive difference between System Lambda and the effective VOLL.  All other Electrical Bus LMPs below the effective VOLL remain unchanged.  These adjustments shall be applied to Electrical Bus LMPs prior to calculating Real-Time Settlement Point LMPs, Real-Time Settlement Point Prices, and Real-Time prices for energy metered.  The System Lambda from SCED Step 2 shall also be capped at the effective VOLL.  ERCOT shall post both the capped and uncapped Electrical Bus LMP and System Lambda values to the ERCOT website.


(175)	For each SCED process, in addition to the binding Base Points, Ancillary Service awards, Real-Time MCPCs, and LMPs, ERCOT shall calculate a non-binding projection of the Base Points, Ancillary Service awards, MCPCs, Resource Node LMPs, Real-Time Reliability Deployment Price Adders, Hub LMPs, and Load Zone LMPs at a frequency of every five minutes for at least 15 minutes into the future based on the same inputs to the SCED process as described in this Section, except that the Resource’s HDL and LDL and the total generation requirement will be as estimated at future intervals.  The Resource’s HDL and LDL will be calculated for each interval of the projection based on the ramp rate capability over the study period.  ERCOT shall estimate the projected total generation requirement by calculating a Load forecast for the study period.  In lieu of the steps described in Section 6.5.7.3.1, Determination of Real-Time Reliability Deployment Price Adders, the non-binding projection of Real-Time Reliability Deployment Price Adders shall be estimated based on GTBD, reliability deployments MWs, and aggregated offers.  The Energy Offer Curve and Energy Bid/Offer Curves from SCED Step 2, the virtual offers for Load Resources deployed and the power balance penalty price will be compared against the updated GTBD to get an estimate of the System Lambda from paragraph (2)(m) of Section 6.5.7.3.1.  ERCOT shall post the projected non-binding Base Points and Ancillary Service awards for each Resource for each interval study period on the MIS Certified Area and the projected non-binding LMPs for Resource Nodes, Real-Time MCPCs, Real-Time Reliability Deployment Price Adders, Hub LMPs and Load Zone LMPs on the ERCOT website pursuant to Section 6.3.2, Activities for Real-Time Operations.
(186)	ERCOT may override one or more of a CLR’s parameters in SCED if ERCOT determines that the CLR’s participation is having an adverse impact on the reliability of the ERCOT System.
(197)	The QSE representing an ESR may withdraw energy from the ERCOT System only when dispatched by SCED to do so.  An ESR may telemeter a status of OUT only if the ESR is in Outage status.
6.5.7.5	Ancillary Services Capacity Monitor	Comment by ERCOT Market Rules: Please note NPRRs 1309, 1310, and 1326 also propose revisions to this section.
(1)	Every ten seconds, ERCOT shall calculate the following and provide Real-Time summaries to ERCOT Operators and all Market Participants using ICCP and postings on the ERCOT website showing the Real-Time total system amount of:
(a)	RRS capability from: 
(i)	Generation Resources and ESRs in the form of PFR that can be sustained for the SCED duration requirements of PFR;
(ii)	Load Resources, excluding CLRs, capable of responding via under-frequency relay;
(iii)	CLRs in the form of PFR;
(iv)	Resources, other than ESRs, capable of Fast Frequency Response (FFR); and
(v)	ESRs, in the form of FFR, that can be sustained for the SCED duration requirements of FFR;
(b)	Ancillary Service Resource awards for RRS to: 
(i)	Generation Resources and ESRs in the form of PFR;
(ii)	Load Resources, excluding CLRs, capable of responding by under-frequency relay;
(iii)	CLRs in the form of PFR; and
(iv)	Resources providing FFR;
(c)	ECRS capability from: 
(i)	Generation Resources;
(ii)	Load Resources excluding CLRs; 
(iii)	CLRs;
(iv)	Quick Start Generation Resources (QSGRs); and
(v) 	ESRs that can be sustained for the SCED duration requirements of ECRS.
(d)	Ancillary Service Resource awards for ECRS to: 
(i)	Generation Resources;
(ii)	Load Resources excluding CLRs;
(iii)	CLRs;
(iv)	QSGRs; and
(v) 	ESRs.
(e)	ECRS manually deployed by Resources with a Resource Status of ONSC; 
(f)	Non-Spin available from: 
(i)	On-Line Generation Resources with Energy Offer Curves;
(ii)	Undeployed Load Resources; 
(iii)	Off-Line Generation Resources and On-Line Generation Resources with power augmentation;
(iv)	Resources with Output Schedules; and
(v) 	ESRs that can be sustained for the SCED duration requirements of Non-Spin.
(g)	Ancillary Service Resource awards for Non-Spin to:
(i)	On-Line Generation Resources with Energy Offer Curves;
(ii)	On-Line Generation Resources with Output Schedules;
(iii)	Load Resources; 
(iv)	Off-Line Generation Resources excluding Quick Start Generation Resources (QSGRs), including Non-Spin awards on power augmentation capacity that is not active on On-Line Generation Resources;
(v)	QSGRs; and
(vi)	ESRs.
(h)	Ancillary Service Resource awards for DRRS to:
(i)	On-Line Generation Resources; 
(ii)	Off-Line Generation Resources, excluding Quick Start Generation Resources (QSGRs);
(iii)	QSGRs; and
(iv) 	ESRs. 
(ih)	Reg-Up and Reg-Down capability (for ESRs, the SCED duration requirements of Reg-Up and Reg-Down are considered);
(ji)	Undeployed Reg-Up and Reg-Down;
(kj)	Ancillary Service Resource awards for Reg-Up and Reg-Down;
(lk)	Deployed Reg-Up and Reg-Down;
(ml)	Available capacity:
(i)	With Energy Offer Curves in the ERCOT System that can be used to increase Generation Resource Base Points in SCED;
(ii)	With Energy Offer Curves in the ERCOT System that can be used to decrease Generation Resource Base Points in SCED; 
(iii)	Without Energy Offer Curves in the ERCOT System that can be used to increase Generation Resource Base Points in SCED; 
(iv)	Without Energy Offer Curves in the ERCOT System that can be used to decrease Generation Resource Base Points in SCED; 
(v)	With RTM Energy Bid curves from available CLRs in the ERCOT System that can be used to decrease Base Points (energy consumption) in SCED;
	[NPRR1188: Replace paragraph (v) above with the following upon system implementation:]
(v)	With Energy Bid Curves from available CLRs in the ERCOT System that can be used to decrease Base Points (energy consumption) in SCED;


(vi)	With RTM Energy Bid curves from available CLRs in the ERCOT System that can be used to increase Base Points (energy consumption) in SCED; 
	[NPRR1188: Replace paragraph (vi) above with the following upon system implementation:]
(vi)	With Energy Bid Curves from available CLRs in the ERCOT System that can be used to increase Base Points (energy consumption) in SCED;


(vii)	From Resources participating in SCED plus the Reg-Up, RRS, and ECRS from Load Resources and the Net Power Consumption minus the Low Power Consumption from Load Resources with a validated Real-Time RRS and ECRS awards;
(viii)	With Energy Bid/Offer Curves for ESRs in the ERCOT System that can be used to increase ESR Base Points in SCED while respecting SCED duration requirements for ESR Base Points in SCED;
(ix)	With Energy Bid/Offer Curves for ESRs in the ERCOT System that can be used to decrease ESR Base Points in SCED while respecting SCED duration requirements for ESR Base Points in SCED; 
(x)	Without Energy Bid/Offer Curves for ESRs in the ERCOT System that can be used to increase ESR Base Points in SCED while respecting SCED duration requirements for ESR Base Points in SCED; 
(xi)	Without Energy Bid/Offer Curves for ESRs in the ERCOT System that can be used to decrease ESR Base Points in SCED while respecting SCED duration requirements for ESR Base Points in SCED; 
(xii)	From Resources included in item (vii) above plus reserves from Resources that could be made available to SCED in 30 minutes;
(xiii) 	In the ERCOT System that can be used to increase Generation Resource Base Points in the next five minutes in SCED; and
(xiv)	In the ERCOT System that can be used to decrease Generation Resource Base Points in the next five minutes in SCED;
(xv)	The total capability of Resources available to provide the following combinations of Ancillary Services, based on the Resource telemetry from the QSE and capped by the limits of the Resource:
(A)	Capacity to provide Reg-Up, RRS, or both, irrespective of whether it is capable of providing ECRS or Non-Spin;
(B)	Capacity to provide Reg-Up, RRS, ECRS, or any combination or DRRS, irrespective of whether it is capable of providing Non-Spin or DRRS; and
(C)	Capacity to provide Reg-Up, RRS, ECRS, or Non-Spin, orin any combination thereof, irrespective of whether it is capable of providing DRRS; and 
(D) 	Capacity to provide Reg-Up, RRS, ECRS, Non-Spin, DRRS, or any combination thereof.
(nm)	Aggregate telemetered HSL capacity for Resources with a telemetered Resource Status of EMR;
(on)	Aggregate telemetered HSL capacity for Resources with a telemetered Resource Status of OUT;
(po)	Aggregate net telemetered consumption for Resources with a telemetered Resource Status of OUTL; and
(qp)	The ERCOT-wide PRC calculated as follows:


PRC1 =			Min(Max((RDF*FRCHL – FRCO)i , 0.0) , 0.2*RDF*FRCHLi),


where the included On-Line Generation Resources do not include WGRs, nuclear Generation
Resources, or Generation Resources with an output less than or equal to 95% of telemetered LSL or 
with a telemetered status of ONTEST, ONHOLD, STARTUP, or SHUTDOWN.


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i

PRC2 =			Min(Max((RDFW*HSL – Actual Net Telemetered Output)i , 0.0) , 					0.2*RDFW*HSLi),

where the included On-Line WGRs only include WGRs that are Primary Frequency Response-capable.

PRC3 =	((Synchronous condenser output)i as qualified by item (8) of Operating Guide Section 2.3.1.2, Additional Operational Details for Responsive Reserve and ERCOT Contingency Reserve Service Providers))

PRC4 =	(Min(Max((Actual Net Telemetered Consumption – LPC), 0.0), ECRS and RRS Ancillary Service Resource award * 1.5) from all Load Resources controlled by high-set under-frequency relays with an ECRS and/or RRS Ancillary Service Resource award)i

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PRC5 =	Min(Max((LRDF_1*Actual Net Telemetered Consumption – LPC)i, 0.0), (0.2 * LRDF_1 * Actual Net Telemetered Consumption)) from all CLRs active in SCED with an Ancillary Service Resource award

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i


	[NPRR1244:  Replace the formula “PRC5” above with the following upon system implementation:]
PRC5 =	Min(Max((LRDF_1*Actual Net Telemetered Consumption – LPC)i, 0.0), (0.2 * LRDF_1 * Actual Net Telemetered Consumption)) from all CLRs active in SCED and qualified for Regulation Service and/or RRS with an Ancillary Service Resource award

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PRC6 =	Min(Max((LRDF_2 * Actual Net Telemetered Consumption – LPC)i, 0.0), (0.2 * LRDF_2 * Actual Net Telemetered Consumption)) from all CLRs active in SCED without an Ancillary Service Resource award

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	[NPRR1244:  Replace the formula “PRC6” above with the following upon system implementation:]
PRC6 =	Min(Max((LRDF_2 * Actual Net Telemetered Consumption – LPC)i, 0.0), (0.2 * LRDF_2 * Actual Net Telemetered Consumption)) from all CLRs active in SCED and qualified for Regulation Service and/or RRS without an Ancillary Service Resource award

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PRC7 =	(Capacity from Resources capable of providing FFR)i

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PRC8 =	Min(X% of MDRR, HSL-Net MW, the capacity that can be sustained for 45 minutes per the State of Charge 

ESR

online
All

ESR
online
i


Excludes ESR capacity used to provide FFR. 
PRC9 =	Min(X% of MDRR, HSL-Net MW, the sum of the MW headroom available from the intermittent renewable generation component and the MW capacity that can be sustained for 45 minutes per the ESS State of Charge

DC-Coupled Resources

online
All

ESR
online
i

Excludes DC-Coupled Resource capacity used to provide FFR.
PRC =	PRC1 + PRC2 + PRC3+ PRC4 + PRC5 + PRC6 + PRC7 + PRC8 + PRC9
The above variables are defined as follows: 
	Variable
	Unit
	Description

	PRC1
	MW
	Generation On-Line greater than 0 MW

	PRC2
	MW
	WGRs On-Line greater than 0 MW

	PRC3
	MW
	Synchronous condenser output

	PRC4
	MW
	Capacity from Load Resources with an ECRS Ancillary Service Resource award

	PRC5
	MW
	Capacity from CLRs active in SCED with an Ancillary Service Resource award
	[NPRR1244:  Replace the description above with the following upon system implementation:]
Capacity from CLRs active in SCED and qualified for Regulation Service and/or RRS with an Ancillary Service Resource award




	PRC6
	MW
	Capacity from CLRs active in SCED without an Ancillary Service Resource award
	[NPRR1244:  Replace the description above with the following upon system implementation:]
Capacity from CLRs active in SCED and qualified for Regulation Service and/or RRS without an Ancillary Service Resource award




	PRC7
	MW
	Capacity from Resources capable of providing FFR

	PRC8
	MW
	ESR capacity capable of providing Primary Frequency Response

	PRC9
	MW
	Capacity from DC-Coupled Resources capable of providing Primary Frequency Response

	PRC
	MW
	Physical Responsive Capability

	X
	Percentage
	Percent threshold based on the Governor droop setting of ESRs

	RDF
	
	The currently approved Reserve Discount Factor	

	RDFW
	
	The currently approved Reserve Discount Factor for WGRs

	LRDF_1
	
	The currently approved Load Resource Reserve Discount Factor for CLRs awarded an Ancillary Service Resource award

	LRDF_2
	
	The currently approved Load Resource Reserve Discount Factor for CLRs not awarded an Ancillary Service Resource award

	FRCHL
	MW
	Telemetered High limit of the FRC for the Resource

	FRCO
	MW
	Telemetered output of FRC portion of the Resource


(2)	The Load Resource Reserve Discount Factors (RDFs) for CLRs (LRDF_1 and LRDF_2) shall be subject to review and approval by TAC.
(3) 	The RDFs used in the PRC calculation shall be posted to the ERCOT website no later than three Business Days after approval.
(4)	ERCOT shall display on the ERCOT website and update every ten seconds a rolling view of the ERCOT-wide PRC, as defined in paragraph (1)(p) above, for the current Operating Day.
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