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	Timeline
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	Revision Description
	This Nodal Protocol Revision Request (NPRR) addresses the switching of Switchable Generation Resources (SWGRs) from a non-ERCOT Control Area to the ERCOT the Control Area.  Specifically, this NPRR makes the following changes:

· Proposes that ERCOT systems automatically create a proxy Energy Offer Curve with a price floor of $4,500/MWh for each Reliability Unit Commitment (RUC)-committed SWGR as opposed to requiring Qualified Scheduling Entities (QSEs) to submit Energy Offer Curves reflecting the $4,500/MWh floor.

· Includes a lost revenue cost component to the Switchable Generation Cost Guarantee (SWCG) to ensure that Combined-Cycle Generation Resource SWGRs are made whole to their costs when switching from a non-ERCOT Control Area to the ERCOT Control Area.

	Reason for Revision
	[image: image1.wmf]

X

  Addresses current operational issues.

[image: image2.wmf]

X

  Meets Strategic goals (tied to the ERCOT Strategic Plan or directed by the ERCOT Board).
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	Business Case
	ERCOT proposes this NPRR to address stakeholder concerns that current RUC Settlement mechanisms included with NPRR912, Settlement of Switchable Generation Resources (SWGRs) Instructed to Switch to ERCOT, may not have captured all of the costs incurred by SWGRs that are instructed to switch from a non-ERCOT Control Area to the ERCOT Control Area.  This NPRR also automates certain Energy Offer Curve processes to address practical limitations faced by QSEs when updating offers for SWGRs that have received RUC instructions from ERCOT.

	Credit Work Group Review
	See 5/21/20 Credit Work Group (Credit WG) comments

	PRS Decision
	On 4/20/20, PRS voted unanimously via email to recommend approval of NPRR1019 as amended by the 4/9/20 GSEC comments.  All Market Segments participated in the email vote.
On 5/15/20, PRS voted unanimously via email to grant NPRR1019 Urgent status, and to endorse and forward to TAC the 4/20/20 PRS Report and Impact Analysis for NPRR1019 with a recommended effective date of upon ERCOT Board approval for Sections 3.9.1, 6.6.12, 6.6.12.1, and paragraphs (4)(e)(iii)-(vi) of Section 6.5.7.3 and a recommended priority of 2020 and rank of 3030 for the remaining language.  All Market Segments participated in the email vote.

	Summary of PRS Discussion
	On 4/20/20, there was no discussion.
On 5/15/20, there was no discussion.

	TAC Decision
	On 5/29/20, TAC voted via email to recommend approval of NPRR1019 as recommended by PRS in the 5/15/20 PRS Report.  There was one abstention from the Consumer (CMC Steel Texas) Market Segment.  All Market Segments participated in the email vote. 

	Summary of TAC Discussion
	On 5/29/20, there was no discussion.

	ERCOT Opinion
	ERCOT supports approval of NPRR1019.
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	Comments Received

	Comment Author
	Comment Summary

	GSEC 040920
	Proposed language revisions addressing the Settlement processes in the non-ERCOT Control Area in the event of a switch to ERCOT

	ERCOT 051320
	Requested Urgent status and recommended effective dates for particular language; noted ERCOT’s intent to post the revised Charge Type Matrix upon ERCOT Board approval of NPRR1019

	Credit WG 052120
	Determined the changes proposed in NPRR1019 improve the accuracy of SWGRs and therefore have positive credit implications


	Market Rules Notes


Please note the baseline Protocol language in the following sections has been updated to reflect the incorporation of the following NPRRs into the Protocols:

· NPRR884, Adjustments to Pricing and Settlement for Reliability Unit Commitments (RUCs) of On-Line Combined Cycle Generation Resources

· Section 6.5.7.3
Please note that the following NPRRs also propose revisions to the following sections:

· NPRR1000, Elimination of Dynamically Scheduled Resources
· Section 3.9.1

· Section 6.5.7.3

· NPRR1007, RTC – NP3: Management Activities for the ERCOT System
· Section 3.9.1

· NPRR1010, RTC – NP6: Adjustment Period and Real-Time Operations
· Section 6.5.7.3

· Section 6.4.4.2

· Section 6.6.12.1

· NPRR1014, BESTF-4 Energy Storage Resource Single Model
· Section 3.9.1

· Section 6.5.7.3
	Proposed Protocol Language Revision


3.9.1

Current Operating Plan (COP) Criteria

(1)
Each QSE that represents a Resource must submit a COP to ERCOT that reflects expected operating conditions for each Resource for each hour in the next seven Operating Days.

(2)
Each QSE that represents a Resource shall update its COP reflecting changes in availability of any Resource as soon as reasonably practicable, but in no event later than 60 minutes after the event that caused the change. 

(3)
The Resource capacity in a QSE’s COP must be sufficient to supply the Ancillary Service Supply Responsibility of that QSE. 

(4)
Load Resource COP values may be adjusted to reflect Distribution Losses in accordance with Section 8.1.1.2, General Capacity Testing Requirements.
(5)
A COP must include the following for each Resource represented by the QSE:

(a)
The name of the Resource;

(b)
The expected Resource Status:

(i)
Select one of the following for Generation Resources synchronized to the ERCOT System that best describes the Resource’s status.  Unless otherwise provided below, these Resource Statuses are to be used for COP and/or Real-Time telemetry purposes, as appropriate.

(A)
ONRUC – On-Line and the hour is a RUC-Committed Hour;

(B)
ONREG – On-Line Resource with Energy Offer Curve providing Regulation Service;

(C)
ON – On-Line Resource with Energy Offer Curve;

(D)
ONDSR – On-Line Dynamically Scheduled Resource (DSR);

(E)
ONOS – On-Line Resource with Output Schedule;

(F)
ONOSREG – On-Line Resource with Output Schedule providing Regulation Service;

(G)
ONDSRREG – On-Line DSR providing Regulation Service;

(H)
FRRSUP – Available for Dispatch of Fast Responding Regulation Service (FRRS).  This Resource Status is only to be used for Real-Time telemetry purposes;
(I)
ONTEST – On-Line blocked from Security-Constrained Economic Dispatch (SCED) for operations testing (while ONTEST, a Generation Resource may be shown on Outage in the Outage Scheduler);

(J)
ONEMR – On-Line EMR (available for commitment or dispatch only for ERCOT-declared Emergency Conditions; the QSE may appropriately set LSL and High Sustained Limit (HSL) to reflect operating limits);

(K)
ONRR – On-Line as a synchronous condenser providing Responsive Reserve (RRS) but unavailable for Dispatch by SCED and available for commitment by RUC;
	[NPRR863:  Insert paragraph (L) below upon system implementation and renumber accordingly:]
(L)
ONECRS – On-Line as a synchronous condenser providing ERCOT Contingency Response Service (ECRS) but unavailable for Dispatch by SCED and available for commitment by RUC;


(L)
ONOPTOUT – On-Line and the hour is a RUC Buy-Back Hour; 

(M)
SHUTDOWN – The Resource is On-Line and in a shutdown sequence, and has no Ancillary Service Obligations other than Off-Line Non-Spinning Reserve (Non-Spin) which the Resource will provide following the shutdown.  This Resource Status is only to be used for Real-Time telemetry purposes;

(N)
STARTUP – The Resource is On-Line and in a start-up sequence and has no Ancillary Service Obligations.  This Resource Status is only to be used for Real-Time telemetry purposes; and

(O)
OFFQS – Off-Line but available for SCED deployment.  Only qualified Quick Start Generation Resources (QSGRs) may utilize this status;  
(P)
ONFFRRRS – Available for Dispatch of RRS providing Fast Frequency Response (FFR) from Generation Resources.  This Resource Status is only to be used for Real-Time telemetry purposes;
(ii)
Select one of the following for Off-Line Generation Resources not synchronized to the ERCOT System that best describes the Resource’s status.  These Resource Statuses are to be used for COP and/or Real-Time telemetry purposes, as appropriate.

(A)
OUT – Off-Line and unavailable;

(B)
OFFNS – Off-Line but reserved for Non-Spin;

(C)
OFF – Off-Line but available for commitment in the Day-Ahead Market (DAM) and RUC;

(D)
EMR – Available for commitment as a Resource contracted by ERCOT under Section 3.14.1, Reliability Must Run, or under paragraph (2) of Section 6.5.1.1, ERCOT Control Area Authority, or available for commitment only for ERCOT-declared Emergency Condition events; the QSE may appropriately set LSL and HSL to reflect operating limits; and

(E)
EMRSWGR – Switchable Generation Resource (SWGR) operating in a non-ERCOT Control Area, or in the case of a Combined Cycle Train with one or more SWGRs, a configuration in which one or more of the physical units in that configuration are operating in a non-ERCOT Control Area; and

(iii)
Select one of the following for Load Resources.  Unless otherwise provided below, these Resource Statuses are to be used for COP and/or Real-Time telemetry purposes.

(A)
ONRGL – Available for Dispatch of Regulation Service by Load Frequency Control (LFC) and, for any remaining Dispatchable capacity, by SCED with a Real-Time Market (RTM) Energy Bid; 

(B)
FRRSUP – Available for Dispatch of FRRS by LFC and not Dispatchable by SCED.  This Resource Status is only to be used for Real-Time telemetry purposes;
(C)
FRRSDN - Available for Dispatch of FRRS by LFC and not Dispatchable by SCED.  This Resource Status is only to be used for Real-Time telemetry purposes;  

(D)
ONCLR – Available for Dispatch as a Controllable Load Resource by SCED with an RTM Energy Bid;

(E)
ONRL – Available for Dispatch of RRS, excluding Controllable Load Resources;

	[NPRR863:  Insert paragraph (F) below upon system implementation and renumber accordingly:]
(F)
ONECL – Available for Dispatch of ECRS, excluding Controllable Load Resources; 


(F)
OUTL – Not available;

	[NPRR863:  Insert paragraph (H) below upon system implementation:]
(H)
ONFFRRRSL – Available for Dispatch of RRS, excluding Controllable Load Resources. This Resource Status is only to be used for Real-Time telemetry purposes;


(c)
The HSL;

(i)
For Load Resources other than Controllable Load Resources, the HSL should equal the expected power consumption;

(d)
The LSL;

(i)
For Load Resources other than Controllable Load Resources, the LSL should equal the expected Low Power Consumption (LPC);

(e)
The High Emergency Limit (HEL);

(f)
The Low Emergency Limit (LEL); and

(g)
Ancillary Service Resource Responsibility capacity in MW for:

(i)
Regulation Up (Reg-Up);

(ii)
Regulation Down (Reg-Down);

(iii)
RRS; and

	[NPRR863:  Insert paragraph (iv) below upon system implementation and renumber accordingly:]
(iv)
ECRS; and


(iv)
Non-Spin. 

(6)
For Combined Cycle Generation Resources, the above items are required for each operating configuration.  In each hour only one Combined Cycle Generation Resource in a Combined Cycle Train may be assigned one of the On-Line Resource Status codes described above.
(a)
During a RUC study period, if a QSE’s COP reports multiple Combined Cycle Generation Resources in a Combined Cycle Train to be On-Line for any hour, then until the QSE corrects its COP, the On-Line Combined Cycle Generation Resource with the largest HSL is considered to be On-Line and all other Combined Cycle Generation Resources in the Combined Cycle Train are considered to be Off-Line.  Furthermore, until the QSE corrects its COP, the Off-Line Combined Cycle Generation Resources as designated through the application of this process are ineligible for RUC commitment or de-commitment Dispatch Instructions.
(b)
For any hour in which QSE-submitted COP entries are used to determine the initial state of a Combined Cycle Generation Resource for a DAM or Day-Ahead Reliability Unit Commitment (DRUC) study and the COP shows multiple Combined Cycle Generation Resources in a Combined Cycle Train to be in an On-line Resource Status, then until the QSE corrects its COP, the On-Line Combined Cycle Generation Resource that has been On-Line for the longest time from the last recorded start by ERCOT systems, regardless of the reason for the start, combined with the COP Resource Status for the remaining hours of the current Operating Day, is considered to be On-Line at the start of the DRUC study period and all other COP-designated Combined Cycle Generation Resources in the Combined Cycle Train are considered to be Off-Line.

(c)
ERCOT systems shall allow only one Combined Cycle Generation Resource in a Combined Cycle Train to offer Off-Line Non-Spin in the DAM or Supplemental Ancillary Services Market (SASM).

(i)
If there are multiple Non-Spin offers from different Combined Cycle Generation Resources in a Combined Cycle Train, then prior to execution of the DAM, ERCOT shall select the Non-Spin offer from the Combined Cycle Generation Resource with the highest HSL for consideration in the DAM and ignore the other offers. 

(ii)
Combined Cycle Generation Resources offering Off-Line Non-Spin must be able to transition from the shutdown state to the offered Combined Cycle Generation Resource On-Line state and be capable of ramping to the full amount of the Non-Spin offered. 
(d)
The DAM and RUC shall honor the registered hot, intermediate or cold Startup Costs for each Combined Cycle Generation Resource registered in a Combined Cycle Train when determining the transition costs for a Combined Cycle Generation Resource.  In the DAM and RUC, the Startup Cost for a Combined Cycle Generation Resource shall be determined by the positive transition cost from the On-Line Combined Cycle Generation Resource within the Combine Cycle Train or from a shutdown condition, whichever ERCOT determines to be appropriate.

(7)
ERCOT may accept COPs only from QSEs.

(8)
For the first 168 hours of the COP, ERCOT will update the HSL values for Wind-powered Generation Resources (WGRs) with the most recently updated Short-Term Wind Power Forecast (STWPF), and the HSL values for PhotoVoltaic Generation Resources (PVGRs) with the most recently updated Short-Term PhotoVoltaic Power Forecast (STPPF).  ERCOT will notify the QSE via an Extensible Markup Language (XML) message each time COP HSL values are updated with the forecast values.  A QSE representing a WGR may override the STWPF HSL value but must submit an HSL value that is less than or equal to the amount for that Resource from the most recent STWPF provided by ERCOT; a QSE representing a PVGR may override the STPPF HSL value but must submit an HSL value that is less than or equal to the amount for that Resource from the most recent STPPF provided by ERCOT.  

(9)
A QSE representing a Generation Resource that is not actively providing Ancillary Services or is providing Off-Line Non-Spin that the Resource will provide following the shutdown, may only use a Resource Status of SHUTDOWN to indicate to ERCOT through telemetry that the Resource is operating in a shutdown sequence or a Resource Status of ONTEST to indicate in the COP and through telemetry that the Generation Resource is performing a test of its operations either manually dispatched by the QSE or by ERCOT as part of the test.  A QSE representing a Generation Resource that is not actively providing Ancillary Services may only use a Resource Status of STARTUP to indicate to ERCOT through telemetry that the Resource is operating in a start-up sequence requiring manual control and is not available for Dispatch.

(10)
If a QSE has not submitted a valid COP for any Generation Resource for any hour in the DAM or RUC Study Period, then the Generation Resource is considered to have a Resource Status as OUT thus not available for DAM awards or RUC commitments for those hours. 
(11)
If a COP is not available for any Resource for any hour from the current hour to the start of the DAM period or RUC study, then the Resource Status for those hours are considered equal to the last known Resource Status from a previous hour’s COP or from telemetry as appropriate for that Resource.
(12)
A QSE representing a Resource may only use the Resource Status code of EMR for a Resource whose operation would have impacts that cannot be monetized and reflected through the Resource’s Energy Offer Curve or recovered through the RUC make-whole process or if the Resource has been contracted by ERCOT under Section 3.14.1 or under paragraph (2) of Section 6.5.1.1.  If ERCOT chooses to commit an Off-Line unit with EMR Resource Status that has been contracted by ERCOT under Section 3.14.1 or under paragraph (2) of Section 6.5.1.1, the QSE shall change its Resource Status to ONRUC.  Otherwise, the QSE shall change its Resource Status to ONEMR.

(13)     A QSE representing a Resource may use the Resource Status code of ONEMR for a        Resource that is: 

(a)
On-Line, but for equipment problems it must be held at its current output level until repair and/or replacement of equipment can be accomplished; or

(b)
A hydro unit. 

(14)
A QSE operating a Resource with a Resource Status code of ONEMR may set the HSL and LSL of the unit to be equal to ensure that SCED does not send Base Points that would move the unit.
(15)
A QSE representing a Resource may use the Resource Status code of EMRSWGR only for an SWGR.




6.5.7.3

Security Constrained Economic Dispatch
(1)
The SCED process is designed to simultaneously manage energy, the system power balance and network congestion through Resource Base Points and calculation of LMPs every five minutes.  The SCED process uses a two-step methodology that applies mitigation prospectively to resolve Non-Competitive Constraints for the current Operating Hour.  The SCED process evaluates Energy Offer Curves, Output Schedules and Real-Time Market (RTM) Energy Bids to determine Resource Dispatch Instructions by maximizing bid-based revenues minus offer-based costs, subject to power balance 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.  An RTM Energy Bid represents the bid for energy distributed across all nodes in the Load Zone in which the Controllable Load Resource is located.
	[NPRR986:  Replace paragraph (1) above with the following upon system implementation:]

(1)
The SCED process is designed to simultaneously manage energy, the system power balance and network congestion through Resource Base Points and calculation of LMPs every five minutes.  The SCED process uses a two-step methodology that applies mitigation prospectively to resolve Non-Competitive Constraints for the current Operating Hour.  The SCED process evaluates Energy Offer Curves, Output Schedules and Real-Time Market (RTM) Energy Bids to determine Resource Dispatch Instructions by maximizing bid-based revenues minus offer-based costs, subject to power balance 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.


(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 Controllable Load Resources available to SCED.
(4)
For use as SCED inputs, 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 and Dynamically Scheduled Resources (DSRs) without Energy Offer Curves

(i)
ERCOT shall create a monotonically increasing 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; and

(B)
Each DSR that has not submitted incremental and decremental Energy Offer Curves.

	MW
	Price (per MWh)

	HSL
	SWCAP

	Output Schedule MW plus 1 MW
	SWCAP minus $0.01

	Output Schedule MW
	-$249.99

	LSL
	-$250.00


(b)
DSRs with Energy Offer Curves

(i)
For each DSR that has submitted incremental and decremental Energy Offer Curves, ERCOT shall create a monotonically increasing proxy Energy Offer Curve.  That curve must consist of the incremental Energy Offer Curve that reflects the available capacity above the Resource’s Output Schedule to its HSL and the decremental Energy Offer Curve that reflects the available capacity below the Resource’s Output Schedule to the LSL.  The curve must be created as described below:

	MW
	Price (per MWh)

	Output Schedule MW plus 1 MW to HSL
	Incremental Energy Offer Curve

	LSL to Output Schedule MW 
	Decremental Energy Offer Curve


(c)
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


(d)
IRRs

(i)
For each IRR that has not submitted an Energy Offer Curve, ERCOT shall create a monotonically increasing 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 increasing 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


(e)
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 
	$1,500

	Zero
	$1,500


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

	HSL (if more than highest MW in Energy Offer Curve)
	Greater of $1,500 or price associated with the highest MW in QSE submitted Energy Offer Curve

	Energy Offer Curve
	Greater of $1,500 or the QSE submitted Energy Offer Curve

	Zero
	Greater of $1,500 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
Zero
$4,500



(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 
	$1,500

	Zero
	$1,500


(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 increasing 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 $1,500 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 $1,500 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 $1,500)
	$1,500

	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


(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

	Zero
	$4,500


(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 price associated with the highest MW in QSE-submitted Energy Offer Curve

	Energy Offer Curve
	Greater of $4,500 or the QSE-submitted Energy Offer Curve

	Zero
	Greater of $4,500 or 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

	Zero
	$4,500


(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 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 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

	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)
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. 
(6)
For a Controllable Load Resource 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 Controllable Load Resource’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


(7)
ERCOT shall ensure that any RTM Energy Bid is monotonically non-increasing.  The QSE representing the Controllable Load Resource shall be responsible for all RTM Energy Bids, including bids updated by ERCOT as described above.
(8)
A Controllable Load Resource with a telemetered status of OUTL is not considered as dispatchable capacity by SCED.  A QSE may use this function to inform ERCOT of instances when the Controllable Load Resource 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 Controllable Load Resource that can be verified by ERCOT.  A QSE representing a Controllable Load Resource with a telemetered status of OUTL is still obligated to provide any applicable Ancillary Service Resource Responsibilities previously awarded to that Controllable Load Resource.
	[NPRR986:  Replace paragraph (8) above with the following upon system implementation:]

(8)
If a Controllable Load Resource 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 Controllable Load Resource 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 Controllable Load Resource that can be verified by ERCOT.  A QSE representing a Controllable Load Resource with a telemetered status of OUTL is still obligated to provide any applicable Ancillary Service Resource Responsibilities previously awarded to that Controllable Load Resource.  This paragraph does not apply to Energy Storage Resources (ESRs).  


(9)
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.
(10)
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.  Energy Offer Curves for all On-Line Generation Resources and RTM Energy Bids from available Controllable Load Resources, 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, Shadow Prices, 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 RTM Energy Bid curves for all available Controllable Load Resources, whether submitted by QSEs or created by ERCOT.  There is no mitigation of RTM Energy Bids; and

	[NPRR986:  Replace paragraph (ii) above with the following upon system implementation:]

(ii)
Use RTM Energy Bid curves for all available Controllable Load Resources, whether submitted by QSEs or created by ERCOT.  There is no mitigation of RTM Energy Bids.  An RTM Energy Bid from a Controllable Load Resource represents the bid for energy distributed across all nodes in the Load Zone in which the Controllable Load Resource is located.  For an ESR, an RTM Energy Bid represents a bid for energy at the ESR’s Resource Node; and


(iii)
Observe all Competitive and Non-Competitive Constraints.

(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).

(11)
For each SCED process, in addition to the binding Base Points and LMPs, ERCOT shall calculate a non-binding projection of the Base Points and Resource Node LMPs, Real-Time Reliability Deployment Price Adders, Real-Time On-Line Reserve Price Adders, Real-Time Off-Line Reserve 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 On-Line Reliability Deployment Price Adder, 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 from SCED Step 2, the virtual offers for Load Resources deployed and the power balance penalty curve 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 for each Resource for each interval study period on the MIS Certified Area and the projected non-binding LMPs for Resource Nodes, Real-Time Reliability Deployment Price Adders, Real-Time On-Line Reserve Price Adders, Real-Time Off-Line Reserve Price Adders, Hub LMPs and Load Zone LMPs on the MIS Public Area pursuant to Section 6.3.2, Activities for Real-Time Operations.
(12)
For each SCED process, ERCOT shall calculate a Real-Time On-Line Reserve Price Adder and a Real-Time Off-Line Reserve Price Adder based on the On-Line and Off-Line available reserves in the ERCOT System and the Operating Reserve Demand Curve (ORDC).  The Real-Time Off-Line available reserves shall be administratively set to zero when the SCED snapshot of the Physical Responsive Capability (PRC) is equal to or below the PRC MW at which Energy Emergency Alert (EEA) Level 1 is initiated.  In addition, for each SCED process, ERCOT shall calculate a Real-Time On-Line Reliability Deployment Price Adder.  The sum of the Real-Time Reliability Deployment Price Adder and the Real-Time On-Line Reserve Price Adder shall be averaged over the 15-minute Settlement Interval and added to the Real-Time LMPs to determine the Real-Time Settlement Point Prices.  The price after the addition of the sum of the Real-Time On-Line Reliability Deployment Price Adder and the Real-Time On-Line Reserve Price Adder to LMPs approximates the pricing outcome of the impact to energy prices from reliability deployments and the Real-Time energy and Ancillary Service co-optimization since the Real-Time On-Line Reserve Price Adder captures the value of the opportunity cost of reserves based on the defined ORDC.  An Ancillary Service imbalance Settlement shall be performed pursuant to Section 6.7.5, Real-Time Ancillary Service Imbalance Payment or Charge, to make Resources indifferent to the utilization of their capacity for energy or Ancillary Service reserves.
(13)
ERCOT shall determine the methodology for implementing the ORDC to calculate the Real-Time On-Line Reserve Price Adder and Real-Time Off-Line Reserve Price Adder.  Following review by TAC, the ERCOT Board shall review the recommendation and approve a final methodology.  Within two Business Days following approval by the ERCOT Board, ERCOT shall post the methodology on the MIS Public Area.
(14)
At the end of each season, ERCOT shall determine the ORDC for the same season in the upcoming year, based on historic data using the ERCOT Board-approved methodology for implementing the ORDC.  Annually, ERCOT shall verify that the ORDC is adequately representative of the loss of Load probability for varying levels of reserves.  Twenty days after the end of the Season, ERCOT shall post the ORDC for the same season of the upcoming year on the MIS Public Area.
(15)
ERCOT may override one or more of a Controllable Load Resource’s parameters in SCED if ERCOT determines that the Controllable Load Resource’s participation is having an adverse impact on the reliability of the ERCOT System.
	[NPRR986:  Insert paragraph (16) below upon system implementation:]

(16)
The QSE representing an ESR, in order to charge the ESR, must submit RTM Energy Bids, and the ESR may withdraw energy from the ERCOT System only when dispatched by SCED to do so.  An ESR may telemeter a status of OUTL only if the ESR is in Outage status.


6.6.12
Make-Whole Payment for Switchable Generation Resources Committed for Energy Emergency Alert (EEA)

(1)
If ERCOT directs a Switchable Generation Resource (SWGR) to switch to the ERCOT Control Area for an actual or anticipated Energy Emergency Alert (EEA) condition, ERCOT shall pay the QSE representing the SWGR a Switchable Generation Make-Whole Payment (SWMWAMT) as calculated in Section 6.6.12.1, Switchable Generation Make-Whole Payment, if the QSE has:
(a)
Not opted out of the RUC instruction, which may be a verbal RUC, per the process described in paragraph (12) of Section 5.5.2, Reliability Unit Commitment (RUC) Process;

(b)
Complied with the RUC instruction, which may be a verbal RUC, to switch to the ERCOT Control Area and start the Resource;

(c)
Submitted a timely Settlement and billing dispute, including the following items: 

(i)
An attestation signed by an officer or executive with authority to bind the QSE stating that the information contained in the submission is accurate;

(ii)
The dollar amount and calculation of the financial loss, if applicable, by Settlement Interval for:

(A)
Energy and ancillary service imbalance costs assessed under the non-ERCOT Control Area Operator’s (CAO’s) settlement process arising from Day-Ahead Market energy and ancillary service obligations of the SWGR in the non-ERCOT Control Area for the time period starting at the initiation of the ramp-down in the non-ERCOT Control Area to two hours following the time ERCOT released the SWGR;

(B)
Incremental fuel costs incurred to comply with the instruction.  Incremental fuel costs may include only those fuel costs described in Section 9.14.9, Incremental Fuel Costs for Switchable Generation Make-Whole Payment Disputes;
(C)
Make-Whole Payment distribution costs for the commitment of generation resources in the non-ERCOT Control Area arising from the need to replace the energy and ancillary service obligations of the generation instructed via a RUC instruction to switch into the ERCOT Control Area; 

(D)
Pipeline imbalance penalty costs arising from the SWGR not consuming or consuming over its contracted fuel quantities as a result of a switch from a non-ERCOT Control Area as requested by ERCOT.  Fuel imbalance penalty costs are limited to those costs assessed for the period starting at the initiation of the ramp-down in the non-ERCOT Control Area to two hours following the time ERCOT released the SWGR;

(iii)
Sufficient documentation to support the QSE’s calculation of the amount of the financial loss and all submitted costs. 
(2)
For a SWGR without approved verifiable costs, the startup and minimum-energy costs will be determined based on generic costs as described in Section 4.4.9.2.3, Startup Offer and Minimum-Energy Offer Generic Caps.  If generic costs are insufficient to cover startup and minimum-energy costs of the SWGR, the QSE may provide documentation and request that generic costs be replaced by proxy costs, if available, as determined by ERCOT.

(3)
For a SWGR that is a Combined Cycle Generation Resource, all operating costs are those costs for the Combined Cycle Generation Resource within the Combined Cycle Train that is instructed for the hour.  If the QSE representing a Combined Cycle Generation Resource complies with a RUC instruction by ERCOT to transition from one Combined Cycle Generation Resource to a different Combined Cycle Generation Resource within the Combined Cycle Train, the incremental cost to transition shall be included in the Switchable Generation Start-Up Cost (SWSUC), as calculated in Section 6.6.12.1, for the Combined Cycle Resource.

(4)
A QSE representing a SWGR that is committed through an ERCOT instruction to switch to the ERCOT Control Area may recover lost revenue, net of saved fuel costs, attributable to a reduction in the output of other ERCOT-connected generators that are part of a Combined Cycle Train that includes the RUC-committed SWGR if the following conditions have been met:  

(a) 
The QSE had to turn off one or more generators that were physically connected to the non-ERCOT Control Area in order to achieve the instructed switch, or had to turn off one or more generators that were physically connected to the ERCOT System in order to switch back to the non-ERCOT Control Area, in which case it must have completed the shutdown sequence within 60 minutes of the end of the RUC instruction; and 
(b) 
As a consequence of turning off one or more generators to facilitate a switch described in paragraph (a) above, the output of one or more generators in the configuration operating in ERCOT at the time of the instruction had to be reduced.

(5) 
The lost revenue, net of saved fuel costs, described in paragraph (4) above shall be included in the Switchable Generation Cost Guarantee (SWCG), as calculated in Section 6.6.12.1, for the Combined Cycle Generation Resource.  

(6)
For a SWGR switching from a non-ERCOT Control Area, the compensation described in paragraph (4) above shall be determined for the period from the commencement of the shutdown sequence of the switched unit in the non-ERCOT Control Area until breaker close in the ERCOT Control Area.  For a SWGR switching to a non-ERCOT Control Area within 60 minutes of the end of the RUC Instruction, the compensation described in paragraph (4) above shall be determined for the period from the commencement of the shutdown sequence of the unit in the ERCOT System until breaker close in the non-ERCOT Control Area, with a maximum duration equal to the duration of the switch from the non-ERCOT Control Area to ERCOT pursuant to the RUC instruction.   
(7) 
A QSE that is entitled to compensation under paragraph (4) above, or the Resource Entity  for the affected SWGR, must provide the following documentation for the Combined Cycle Train to verify the lost revenue: 

(a) 
Documentation of the Real-Time output of each unit in the Combined Cycle Train, whether operating in ERCOT or in the non-ERCOT Control Area;

(b) 
For thermal units, the Input-Output Equation or other documentation that allows for calculating the reduction in fuel consumption if the unit had to reduce generation;
(c) 
Documentation of the time the shutdown sequence started while switching to ERCOT, and if the QSE seeks recovery of lost revenues for a switch to the non-ERCOT Control Area, documentation of the time the breaker closed in the non-ERCOT Control Area, which is subject to verification with the non-ERCOT Control Area operator;

(d) 
Documentation showing which combustion turbine of the Combined Cycle Generation Resource is providing the auxiliary service; and

(e) 
Any other technical documentation ERCOT finds necessary to verify the performance and physical characteristics of the Combined Cycle Train or any component thereof, such as thermal balance diagrams.

(8)
The Startup Cost for the SWGR shall include the cost for starting in the ERCOT Control Area and, if the SWGR starts up in the non-ERCOT Control Area within 24 hours of being released from ERCOT, the cost of starting in the non-ERCOT Control Area, which will be based on the same warmth state.
(9) 
ERCOT may request additional supporting documentation or explanation with respect to the submitted materials within 15 Business Days of receipt.  Additional information requested by ERCOT must be provided by the QSE within 15 Business Days of ERCOT’s request.  ERCOT will provide Notice of its acceptance or rejection of the claim for the SWMWAMT within 15 Business Days of the updated submission.

(10) 
If ERCOT denies all or a portion of a QSE’s non-ERCOT Control Area costs, pursuant to paragraph (1)(c)(ii) above, the QSE may submit a request for ADR as described in Section 20, Alternative Dispute Resolution Procedure.
6.6.12.1

Switchable Generation Make-Whole Payment

(1)
To compensate QSEs representing SWGRs that switch to the ERCOT Control Area from a non-ERCOT Control Area pursuant to an ERCOT RUC instruction for an actual or anticipated EEA condition, ERCOT shall calculate a Switchable Generation Make-Whole Payment (SWMWAMT) for an Operating Day, allocated to each instructed Operating Hour as follows:

SWMWAMT q, r  =  (-1) * Max (0, (SWCG q, r, d – SWRTREV q, r, d)) / SWIHR q, r, d

Where:

SWCG q, r, d  =  SWSUC q, r, d + SWMEC q, r, d + SWOC q, r, d + SWAC q, r, d  + 
SWPSLR q ,r, d    
SWRTREV q, r, d   =  Max [0, 
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(RTSPP p, i * RTMG q, r, i + (-1) * (EMREAMT q, r, p, i  +  VSSVARAMT q, r, i + VSSEAMT q, r, i) + Max(0, (RTOLHSLRA q, r, p, i – RTMGA q, r, p, i) * (RTRSVPOR i + RTRDP i)))]

SWAC q, r, d  =  SWFC q, r, d + SWEIC q, r, d + SWASIC q, r, d + SWMWDC q, r, d + SWFIPC q, r, d
SWPSLR q ,r, d  =  
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(RTSPP p, i * RTLPX q, r, i ) – (FIP+FA)*SFCd
If ERCOT has approved verifiable costs for the SWGR:

     SWSUC q, r, d = 
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 [SWSF * (DAFCRS r, s * (GASPERSU r, s * FIP + OILPERSU r, s * FOP + SFPERSU r, s * SFP) + VOMS r, s)] + ADJSWSUC q, r, d
     SWMEC q, r, d = 
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((AHR r, i * (GASPERME r * FIP + OILPERME r * FOP + SFPERME r* SFP + FAr) + VOMLSL r) * Min (LSL q, r, i * (¼), RTMG q, r, i))   

     SWOC q, r, d = 
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[(AHR r, i * ((GASPEROL r * FIP + OILPEROL r * FOP + SFPEROL r * SFP) + FA r) + OM r) * Max(0, (RTMG q, r, i – LSL q, r, i * (¼)))]   

If ERCOT has not approved verifiable costs for the SWGR:

     SWSUC q, r, d = 
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 (SWSF * RCGSC s, rc) + ADJSWSUC q, r, d
     SWMEC q, r, d = 
[image: image13.wmf]i

S

(RCGMEC i, rc * Min (LSL q, r, i * (¼), RTMG q, r, i))   
     SWOC q, r, d = 
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((PAHR r, i * FIP + STOM rc) * Max(0, (RTMG q, r, i – LSL q, r, i * (¼)))) - OPC r, d
Where,

OPC r,d = 
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((PAHR r, i * FIP + STOM rc) * AENG r, i)   
The above variables are defined as follows:

	Variable
	Unit
	Definition

	SWMWAMT q, r  
	$
	Switchable Generation Make-Whole Payment—The Switchable Generation Make-Whole Payment to the QSE q, for Resource r, for the hour.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	SWCG q, r, d
	$
	Switchable Generation Cost Guarantee—The sum of eligible Startup Costs, minimum-energy costs, operating costs, and other Switchable Generation approved costs for Resource r represented by QSE q for all instructed hours, for the Operating Day d.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	OPC r, d
	$
	Operational Cost – The operational cost for the Resource r for the Operating Day d in the non-ERCOT Control Area.  The operating costs represent the costs the Resource would have incurred to generate the awarded energy in the non-ERCOT Control Area Day-Ahead market absent a request to switch to ERCOT.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	AENG r, i
	MWh
	Awarded Energy Non-ERCOT Day-Ahead Market – The awarded energy in the non-ERCOT Day-Ahead Market for the Resource r during the Interval i.  The awarded energy in the non-ERCOT Control Area Day-Ahead market represents the energy award for the interval that was not generated by the Resource due to the switch to ERCOT.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	SWSUC q ,r, d    
	$
	Switchable Generation Start-Up Cost —The Startup Costs for Resource r represented by QSE q for startup hours, for the Operating Day d.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	SWPSLR q ,r, d    
	$
	Switchable Generation Physical Switch Lost Revenue – The loss of revenue, net of any saved costs including avoided fuel consumption, experienced by the QSE when the Combined Cycle Generation Resource operating in ERCOT must reduce its output to accommodate a switch from a non-ERCOT Control Area of one or more turbines needed to achieve a Combined Cycle Generation Resource configuration instructed by ERCOT.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	RTLPX q, r, i
	MWh
	Real-Time Proxy Generation per QSE per Resource by Settlement Interval—The Real-Time energy that was not generated in ERCOT by Combined Cycle Train, r, represented by QSE q, for the 15-minute Settlement Interval i, due to a reduction in output that was necessary to facilitate a switch of another unit in the same Combined Cycle Train to the ERCOT System from a non-ERCOT Control Area, or to a non-ERCOT Control Area from the ERCOT System, when the switch is instructed by ERCOT.

During a shutdown to switch to ERCOT, the value of RTLPX will be determined based on the reduced generation, by interval, for the period starting from the commencement of the shutdown sequence in the non-ERCOT Control Area until breaker close in ERCOT.  The reduction in generation shall be determined based on the last metered output value for the Combined Cycle Generation Resource operating in ERCOT immediately prior to the commencement of the shutdown sequence in the non-ERCOT Control Area as compared with the actual metered output during the relevant period, but only to the extent ERCOT determines the reduction in output was necessary to facilitate the switch.  

During a shutdown after an ERCOT release of the SWGR, the value of RTLPX will be determined based on the reduced generation, by interval, for the period starting from the commencement of the shutdown sequence in the ERCOT Control Area until breaker close in the non-ERCOT Control Area, with a maximum duration equal to the duration of the switch from the non-ERCOT Control Area to ERCOT pursuant to the RUC instruction.  This proxy value will apply only if the QSE shuts down the unit within 60 minutes after the ERCOT release.   The reduction in generation shall be determined based on the last metered output value for the Combined Cycle Generation Resource operating in ERCOT immediately prior to the commencement of the shutdown sequence in ERCOT, as compared with the actual metered output during the relevant period, but only to the extent ERCOT determines the reduction in output was necessary to facilitate the switch.  

	SFCd
	MMBtu
	Saved Fuel Consumption — Fuel quantity saved due to an output reduction of the combustion turbine(s) operating in ERCOT during the relevant period if necessary to accommodate the switch to and from the ERCOT area

	SWSF
	none
	Switchable Generation Startup Factor —The Switchable Generation Startup Factor for an SWGR.  The SWSF shall be set to a value of 2 if the SWGR has a COP Resource Status of EMRSWGR within 24 hours of being released by the ERCOT Operator.  Otherwise, the SWSF shall be set to a value of 1.

	SWMEC q, r, d
	$
	Switchable Generation Minimum Energy Cost —The minimum energy costs for Resource r represented by QSE q during instructed hours, for the Operating Day d.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	SWOC q, r, d
	$
	Switchable Generation Operating Cost —The operating costs for Resource r represented by QSE q during instructed hours, for the Operating Day d.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.  Switchable generation operating cost represents the Real-Time operating costs in ERCOT reduced by the savings in operating costs not incurred due to the switch from the non-ERCOT Control Area.

	SWAC q, r, d
	$
	Switchable Generation Approved Costs – The total amount of the calculation of financial loss, as submitted by the QSE q for the Resource r, as approved by ERCOT for the Operating Day d.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	SWFC q, r, d  
	$
	Switchable Generator Fuel Cost —The incremental fuel costs and fees for Resource r represented by QSE q for all instructed hours, for the Operating Day d.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.  Incremental fuel costs must be based on those costs incurred as described in Section 9.14.9, Incremental Fuel Costs for Switchable Generation Make-Whole Payment. 

	SWFIPC q, r, d  
	$
	Switchable Generator Fuel Imbalance Penalty Cost —The fuel imbalance penalty cost for Resource r represented by QSE q, for the Operating Day, arising from the SWGR not consuming its contracted fuel quantities as a result of a switch from a non-ERCOT Control Area as requested by ERCOT.  Fuel imbalance penalty costs are limited to those costs assessed for the period starting at the initiation of the ramp-down in the non-ERCOT Control Area to two hours following the time ERCOT released the SWGR. Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	SWEIC q, r, d   
	$
	Switchable Generator Energy Imbalance Cost —The energy imbalance costs for Resource r represented by QSE q for instructed hours, for the Operating Day d.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.  Energy imbalance costs represent Real-Time imbalance charges for the amount of energy the SWGR was not able to provide as required by its Day-Ahead Market commitment from the non-ERCOT Control Area, starting from the beginning of the ramp-down period in the other grid to two hours following the time ERCOT released the Resource.

	SWASIC q, r, d
	$
	Switchable Generator Ancillary Services Imbalance Cost —The Ancillary Service imbalance costs for Resource r represented by QSE q for instructed hours, for the Operating Day d.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.  Ancillary Service imbalance costs represent Real-Time imbalance charges for the amount of Ancillary Services the SWGR was not able to provide as required by its Day-Ahead commitment from the non-ERCOT Control Area, starting from the time of shutdown in the other grid to two hours following the time ERCOT released the Resource.

	SWMWDC q, r, d
	$
	Switchable Generator Make-Whole Payment Distribution Cost —The Make-Whole Payment distribution costs for Resource r represented by QSE q for instructed hours, for the Operating Day d.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.  Make-Whole Payment distribution costs represent charges from non-ERCOT Control Area from the time of shutdown in the other grid to two hours following the time ERCOT released the Resource.

	SWRTREV q, r, d
	$
	Switchable Generation Real-Time Revenues – The sum of energy revenues for the Resource r, represented by QSE q, during all instructed hours for the Operating Day d.  Where for a Combined Cycle Train, Resource r is the Combined Cycle Train.

	GASPERSU r, s
	none
	Percent of Natural Gas to Operate per Start—The percentage of natural gas used by Resource r to operate per start s, as approved in the verifiable cost process.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.

	OILPERSU r, s
	none
	Percent of Oil to Operate per Start—The percentage of fuel oil used by Resource r to operate per start s, as approved in the verifiable cost process.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.

	SFPERSU r, s
	none
	Percent of Solid Fuel to Operate per Start—The percentage of solid fuel used by Resource r to operate per start s, as approved in the verifiable cost process.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.

	GASPERME r
	None
	Percent of Natural Gas to Operate at LSL—The percentage of natural gas used by Resource r to operate at LSL, as approved in the verifiable cost process.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.

	OILPERME r
	None
	Percent of Oil to Operate at LSL—The percentage of fuel oil used by Resource r to operate at LSL, as approved in the verifiable cost process.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.

	SFPERME r
	None 
	Percent of Solid Fuel to Operate at LSL—The percentage of solid fuel used by Resource r to operate at LSL, as approved in the verifiable cost process.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.

	DAFCRS r, s
	MMBtu/Start
	Day-Ahead Actual Fuel Consumption Rate per Start—The actual fuel consumption rate for Resource r to startup per start type s, adjusted by VOXR as defined in the Verifiable Cost Manual.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.  For additional information, see Verifiable Cost Manual Section 3.3, Startup Fuel Consumption.

	VOMS r, s
	$/Start
	Variable Operations and Maintenance Cost per Start—The operations and maintenance cost for Resource r to startup, per start s, including an adjustment for emissions costs.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.  For additional information, see Verifiable Cost Manual Section 3.2, Submitting Startup Costs.

	VOMLSL r
	$/MWh
	Variable Operations and Maintenance Cost at LSL—The operations and maintenance cost for Resource r to operate at LSL, including an adjustment for emissions costs.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.  For additional information, see Verifiable Cost Manual Section 4.2, Submitting Minimum Energy Costs.

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

	RTMG q, r, i
	MWh
	Real-Time Metered Generation per QSE per Resource by Settlement Interval by hour—The Real-Time energy from Resource r represented by QSE q, for the 15-minute Settlement Interval i.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	AHR r, i
	MMBtu / MWh
	Average Heat Rate per Resource– The verifiable average heat rate for the Resource r, for the operating level, for the 15-minute Settlement Interval i.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.

	OM r
	$/MWh
	Verifiable Operations and Maintenance Cost Above LSL– The O&M cost for Resource r to operate above LSL.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.  See the Verifiable Cost Manual for additional information. 

	SWIHR q, r, d
	none
	Switchable Generation Instructed Hours—The total number of Switchable Generation instructed hours, for Resource r represented by QSE q, for the Operating Day d.  When one or more Combined Cycle Generation Resources are committed by ERCOT, the total number of instructed hours is calculated for the Combined Cycle Train for all switchable instructed Combined Cycle Generation Resources.

	SFP
	$/MMBtu
	Solid Fuel Price—The solid fuel index price is $1.50.  

	GASPEROL r
	none
	Percent of Natural Gas to Operate Above LSL—The percentage of natural gas used by Resource r to operate above LSL, as approved in the verifiable cost process.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.

	OILPEROL r
	none
	Percent of Oil to Operate Above LSL—The percentage of fuel oil used by Resource r to operate above LSL, as approved in the verifiable cost process. Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.

	SFPEROL r
	none
	Percent of Solid Fuel to Operate Above LSL—The percentage of solid fuel used by Resource r to operate above LSL, as approved in the verifiable cost process. Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.

	ADJSWSUC q, r, d
	$
	Adjustment to Switchable Generation Start-Up Cost — Adjustment to Switchable Generation Start-up Cost for Resource r represented by QSE q, for the Operating Day d.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.  This adjustment may include eligible startup transition costs for a Combined Cycle Train or costs for any SWGR not captured in other billing determinants.

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

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

	PAHR r, i
	MMBtu / MWh
	Proxy Average Heat Rate- The proxy average heat rate for the Resource r for the 15-minute Settlement Interval i.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.

	STOM rc 
	$/MWh
	Standard Operations and Maintenance Cost - The standard O&M cost for the Resource Category rc for operations above LSL, shall be set to the minimum energy variable O&M costs, as described in paragraph (6)(c) of Section 5.6.1, Verifiable Costs.  

	RTSPP p, i
	$/MWh
	Real-Time Settlement Point Price—The Real-Time Settlement Point Price at Settlement Point p, for the 15-minute Settlement Interval i.

	FIP
	$/MMBtu
	Fuel Index Price—As defined in Section 2.1, Definitions.

	FOP
	$/MMBtu
	Fuel Oil Price—As defined in Section 2.1.

	FA r
	$/MMBtu
	Fuel Adder — The fuel adder is the average cost above the index price Resource r has paid to obtain fuel.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.  See the Verifiable Cost Manual for additional information. 

	EMREAMT q, r, p, i
	$
	Emergency Energy Amount per QSE per Settlement Point per unit per interval—The payment to QSE q for the additional energy produced by Generation Resource r at Resource Node p in Real-Time during the Emergency Condition, for the 15-minute Settlement Interval i.  Payment for emergency energy is made to the Combined Cycle Train.

	VSSVARAMT q, r, i
	$
	Voltage Support Service VAr Amount per QSE per Generation Resource - The payment to QSE q for the VSS provided by Generation Resource r, for the 15-minute Settlement Interval i.  Where for a Combined Cycle Resource r is a Combined Cycle Train.

	VSSEAMT q, r, i
	$
	Voltage Support Service Energy Amount per QSE per Generation Resource—The lost opportunity payment to QSE q for ERCOT-directed VSS from Generation Resource r for the 15-minute Settlement Interval i.  Where for a Combined Cycle Resource r is a Combined Cycle Train.

	RTOLHSLRA q, r, p, i
	MWh
	Real-Time Adjusted On-Line High Sustained Limit for the Resource(The Real-Time telemetered HSL for the Resource r represented by QSE q at Resource Node p that is available to SCED, integrated over the 15-minute Settlement Interval i, as described in Section 6.7.5, Real-Time Ancillary Service Imbalance Payment or Charge.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	RTMGA q, r, p, i
	MWh
	Real-Time Adjusted Metered Generation per QSE per Settlement Point per Resource—The adjusted metered generation of Generation Resource r represented by QSE q at Resource Node p in Real-Time for the 15-minute Settlement Interval i, as described in Section 6.7.5.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	RTRSVPOR i
	$/MWh
	Real-Time Reserve Price for On-Line Reserves(The Real-Time Reserve Price for On-Line Reserves for the 15-minute Settlement Interval i, as described in Section 6.7.5.

	RTRDP i
	$/MWh
	Real-Time On-Line Reliability Deployment Price(The Real-Time price for the 15-minute Settlement Interval i, reflecting the impact of reliability deployments on energy prices that is calculated from the Real-Time On-Line Reliability Deployment Price Adder, as described in Section 6.7.5.

	q
	none
	A QSE.

	r
	none
	A Switchable Generation Resource.

	d
	none
	An Operating Day containing the RUC instruction to the SWGR. 

	i
	none
	A 15-minute Settlement Interval within the hour of an Operating Day during which the SWGR is instructed by ERCOT.

	s
	none
	An ERCOT area start that is eligible to have its costs included in the Switchable Generation Cost Guarantee. 

	rc
	none
	A Resource Category.

	p
	none
	A Resource Node Settlement Point.


(2)
The total compensation to each QSE for the Switchable Generation Make-Whole Payment for a given hour in the Operating Day is calculated as follows:

SWMWAMTQSETOT q
=  
[image: image16.wmf]r

S

 SWMWAMT q, r
The above variables are defined as follows:

	Variable
	Unit
	Definition

	SWMWAMTQSETOT q
	$
	Switchable Generation Make-Whole Payment per QSE—The total Switchable Generation Make-Whole Payment to the QSE q, for the hour.  

	SWMWAMT q, r
	$
	Switchable Generation Make-Whole Payment—The Switchable Generation Make-Whole Payment to the QSE q, for Resource r, for the hour.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	q
	none
	A QSE.

	r
	none
	A Switchable Generation Resource.


�Please note NPRR1000, NPRR1007, NPRR1010, and NPRR1014 also propose revisions to this section.


�Please note NPRR1010 also proposes revisions to this section.


�Please note NPRR1000, NPRR1010, and NPRR1014 also propose revisions to this section.


�Please note NPRR1010 also proposes revisions to this section.
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