Nodal Protocol Revision Request


	NPRR Number
	XXX
	NPRR Title
	PVGR Forecasting

	Date Posted
	

	
	

	Requested Resolution 
	Normal

	Nodal Protocol Sections Requiring Revision 
	2.1, Definitions

2.2, Acronyms and Abbreviations

3.9.1, Current Operating Plan (COP) Criteria
3.13, Renewable Production Potential Forecasts

4.2.3, PhotoVoltaic Generation Resource Production Potential
5.7.4  RUC Make-Whole Charges
5.7.4.1.1  Capacity Shortfall Ratio Share
6.3.1  Activities for the Adjustment Period

	Other Binding Documents Requiring Revision or Related Revision Requests
	None.

	Revision Description
	This Nodal Protocol Revision Request (NPRR) creates a definition for Short-Term PhotoVoltaic Power Forecast (STPPF), and clarifies the use of the resulting forecast within these Protocols.

	Reason for Revision
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  Addresses current operational issues.
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  Meets Strategic goals (tied to the ERCOT Strategic Plan or directed by the ERCOT Board).
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  Market efficiencies or enhancements

[image: image4.wmf]

  Administrative
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  Regulatory requirements
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  Other:  (explain)
Over 2.8GWs of PVGR projects are at various stages within the interconnection queue, and a standardized, centralized and coordinated forecasting methodology will give greater visibility of expected system conditions to ERCOT staff and improve their ability to maintain reliability.  Revisions are required in the aforementioned Sections to incorporate Photovoltaic Power Forecasts into System Operations.
(please select all that apply)


	Business Case

	1
	· Section 3.13 of the current Nodal Protocols states that “ERCOT shall produce forecasts of Renewable Production Potential (RPP) for Wind-powered Generation Resources (WGRs) to be used as an input into the Day-Ahead Reliability Unit Commitment (DRUC) and Hour-Ahead Reliability Unit Commitment (HRUC)” and that “similar requirements for solar power […] must be developed as needed.”

	2
	· As of the January 2014 System Planning Monthly Status Report, there were over 2.8GWs of PVGR projects at various stages within the interconnection queue.

	3
	· A standardized, centralized and coordinated forecasting methodology will give greater visibility of expected system conditions to ERCOT staff and improve their ability to maintain reliability.


	Sponsor

	Name
	Chad Blevins on behalf of the Emerging Technologies Working Group (ETWG)

	E-mail Address
	blevins@thebutlerfirm.com

	Company
	The Butler Firm

	Phone Number
	512-992-0439

	Cell Number
	

	Market Segment
	Not applicable.


	Market Rules Staff Contact

	Name
	Lisa Trow

	E-Mail Address
	ltrow@ercot.com 

	Phone Number
	512-248-6521


	Comments


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

· Section X.X.X:

	Proposed Protocol Language Revision


2.1 DEFINITIONS

Short-Term PhotoVoltaic Power Forecast (STPPF)
An ERCOT produced hourly 50% probability of exceedance forecast of the generation in MWh per hour from each PhotoVoltaic Generation Resource (PVGR) that could be generated from all available units of that Resource.
PhotoVoltaic Generation Resource Production Potential (PVGRPP)
The generation in MWh per hour from a PVGR that could be generated from all available units of that Resource allocated from the 80% probability of exceedance of the Total ERCOT PhotoVoltaic Power Forecast (TEPPF).
2.2
ACRONYMS AND ABBREVIATIONS

PVGRPP
PhotoVoltaic Generation Resource Production Potential
STPPF
Short-Term PhotoVoltaic Power Forecast

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.  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 or Off-Line Quick Start Generation Resource (QSGR) available for Security-Constrained Economic Dispatch (SCED) Dispatch;

	[NPRR272: Replace paragraph (5)(b)(i)(C) above with the following upon system implementation:]
(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)
ONTEST – On-Line blocked from SCED for operations testing (while ONTEST, a Generation Resource may be shown on Outage in the Outage Scheduler);

(I)
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);

(J)
ONRR – On-Line as a synchronous condenser (hydro) providing Responsive Reserve (RRS) but unavailable for Dispatch by SCED and available for commitment by RUC;

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

(L)
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; and

(M)
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.

	[NPRR272: Insert paragraph (5)(b)(i)(N) upon system implementation:]
(N)
OFFQS – Off-Line but available for SCED deployment.  Only qualified QSGRs may utilize this status.  


(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; and

(D)
EMR – Available for commitment only for ERCOT-declared Emergency Condition events; the QSE may appropriately set LSL and HSL to reflect operating limits; and

(iii)
Select one of the following for Load Resources.  These Resource Statuses are to be used for COP and/or Real-Time telemetry purposes, as appropriate.

(A)
ONRGL – Available for Dispatch of Regulation Service; 

(B)
ONRRCLR – Available for Dispatch of RRS Service as a Controllable Load Resource;

(C)
ONRL – Available for Dispatch of RRS Service or Non-Spin, excluding Controllable Load Resources; and

	[NPRR532: Replace paragraph (5)(b)(iii)(C) above with the following upon system implementation:]
(C)
ONRL – Available for Dispatch of Non-Spin or under-frequency relay-type RRS Service; and


(D)
OUTL – Not available;

	[NPRR555: Replace paragraph (5)(b)(iii) above with the following upon system implementation:]
(iii)
Select one of the following for Load Resources.  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 an Real-Time Market (RTM) Energy Bid; 

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

(C)
ONRL – Available for Dispatch of RRS Service, excluding Controllable Load Resources; and

(D)
OUTL – Not available;


(c)
The HSL;

(d)
The LSL;

(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 Service; 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 48 hours of the COP, a QSE representing a Wind-powered Generation Resource (WGR) must enter an HSL value that is less than or equal to the amount for that Resource from the most recent Short-Term Wind Power Forecast (STWPF) provided by ERCOT, and a QSE representing a PhotoVoltaic Generation Resource (PVGR) must enter an HSL value that is less than or equal to the amount for that Resource from the most recent Short-Term PhotoVoltaic Power Forecast (STPPF) provided by ERCOT.  

(9)

For hours 49 to 168 of the COP, a QSE representing a WGR shall enter an HSL value equal to their best estimate, which may be based on the wind power profile as published on the ERCOT website.

(10)
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.

(11)
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. 
(12)
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.
3.13
Renewable Production Potential Forecasts

(1)
ERCOT shall produce forecasts of Renewable Production Potential (RPP) for Wind-powered Generation Resources (WGRs) and PhotoVoltaic Generation Resources (PVGRs) to be used as an input into the Day-Ahead Reliability Unit Commitment (DRUC) and Hour-Ahead Reliability Unit Commitment (HRUC).  ERCOT shall produce the forecasts using information provided by WGR/PVGR Entities, meteorological information, and Supervisory Control and Data Acquisition (SCADA).  WGR and PVGR Entities shall install telemetry at their respective Resources and transmit the ERCOT-specified site-specific meteorological information to ERCOT.  WGR and PVGR Entities shall also provide detailed equipment status at the WGR/PVGR facility as specified by ERCOT to support the RPP forecast.  ERCOT shall post forecasts for each WGR and PVGR to the Qualified Scheduling Entities (QSEs) representing WGRs and/or PVGRs on the Market Information System (MIS) Certified Area.  QSEs shall use the ERCOT-provided forecasts for WGRs/PVGRs throughout the Day-Ahead and Operating Day for applicable markets and Reliability Unit Commitments (RUCs).  Similar requirements for run-of-the-river hydro must be developed as needed. 

(2)
ERCOT shall develop cost-effective tools or services to forecast energy production from Intermittent Renewable Resources (IRRs) with technical assistance from QSEs scheduling IRRs.  ERCOT shall use its best efforts to develop accurate and unbiased forecasts, as limited by the availability of relevant explanatory data.  ERCOT shall post on the MIS Secure Area objective criteria and thresholds for unbiased, accurate forecasts within five Business Days of change.

4.2.2
Wind-Powered Generation Resource Production Potential

(1)
ERCOT shall produce and update hourly a Short-Term Wind Power Forecast (STWPF) that provides a rolling 48-hour hourly forecast of wind production potential for each Wind-powered Generation Resource (WGR).  ERCOT shall produce and update an hourly Total ERCOT Wind Power Forecast (TEWPF) providing a probability distribution of the hourly production potential from all wind-power in ERCOT for each of the next 48 hours.  Each Generation Entity that owns a WGR shall install and telemeter to ERCOT the site-specific meteorological information that ERCOT determines is necessary to produce the STWPF and TEWPF forecasts.  ERCOT shall establish procedures specifying the accuracy requirements of WGR meteorological information telemetry. 
(2)
ERCOT shall use the probabilistic TEWPF and select the forecast that the actual total ERCOT WGR production is expected to exceed 50% of the time (50% probability of exceedance forecast).  To produce the STWPF, ERCOT will allocate the TEWPF 50% probability of exceedance forecast to each WGR such that the sum of the individual STWPF forecasts equal the TEWPF forecast.  The updated STWPF forecasts for each hour for each WGR are to be used as input into each Reliability Unit Commitment (RUC) process as per Section 5, Transmission Security Analysis and Reliability Unit Commitment. 

(3)
ERCOT shall produce the Wind-powered Generation Resource Production Potential (WGRPP) forecasts using the information provided by WGR owners including WGR availability, meteorological information, and Supervisory Control and Data Acquisition (SCADA).  

(4)
Each hour, ERCOT shall provide, through the Messaging System, the STWPF and WGRPP forecasts for each WGR to the QSE that represents that WGR and shall post each STWPF and WGRPP forecast on the MIS Certified Area.

(5)
Each hour, ERCOT shall post to the MIS Public Area, on a system-wide and regional basis the hourly actual wind power production, STWPF, WGRPP, and aggregate Current Operating Plan (COP) High Sustained Limits (HSLs) for On-Line WGRs for a rolling historical 48-hour period.  The system-wide and regional STWPF, WGRPP, and aggregate COP HSLs for On-Line WGRs will also be posted for the rolling future 48-hour period.  ERCOT shall retain the STWPF and WGRPP for each hour.
(6)
Every five minutes, ERCOT shall post to the MIS Public Area, on a system-wide and regional basis, five-minute actual wind power production for a rolling historical 60-minute period.
4.2.3
PhotoVoltaic Generation Resource Production Potential

(1)
ERCOT shall produce and update hourly a Short-Term PhotoVoltaic Power Forecast (STPPF) that provides a rolling 48-hour hourly forecast of PhotoVoltaic production potential for each PhotoVoltaic Generation Resource (PVGR).  ERCOT shall produce and update an hourly Total ERCOT PhotoVoltaic Power Forecast (TEPPF) providing a probability distribution of the hourly production potential from all PhotoVoltaic Generation Resources in ERCOT for each of the next 48 hours.  Each Generation Entity that owns a PVGR shall install and telemeter to ERCOT the site-specific meteorological information that ERCOT determines is necessary to produce the STPPF and TEPPF forecasts.  ERCOT shall establish procedures specifying the accuracy requirements of PVGR meteorological information telemetry. 
(2)
ERCOT shall use the probabilistic TEPPF and select the forecast that the actual total ERCOT PVGR production is expected to exceed 50% of the time (50% probability of exceedance forecast).  To produce the STPPF, ERCOT will allocate the TEPPF 50%
 probability of exceedance forecast to each PVGR such that the sum of the individual STPPF forecasts equal the TEPPF forecast.  The updated STPPF forecasts for each hour for each PVGR are to be used as input into each Reliability Unit Commitment (RUC) process as per Section 5, Transmission Security Analysis and Reliability Unit Commitment. 

(3)
ERCOT shall produce the PhotoVoltaic Generation Resource Production Potential (PVGRPP) forecasts using the information provided by PVGR owners including PVGR availability, meteorological information, and Supervisory Control and Data Acquisition (SCADA).  

(4)
Each hour, ERCOT shall provide, through the Messaging System, the STPPF and PVGRPP forecasts for each PVGR to the QSE that represents that PVGR and shall post each STPPF and PVGRPP forecast on the MIS Certified Area.

(5)
After X number of PVGRs are present on the ERCOT system, each hour, ERCOT shall post to the MIS Public Area, on a system-wide basis the hourly actual PhotoVoltaic power production, STPPF, PVGRPP, and aggregate Current Operating Plan (COP) High Sustained Limits (HSLs) for On-Line PVGRs for a rolling historical 48-hour period.  The system-wide STPPF, PVGRPP, and aggregate COP HSLs for On-Line PVGRs will also be posted for the rolling future 48-hour period.  ERCOT shall retain the STPPF and PVGRPP for each hour.
(6)
After X number of PVGRs are present on the ERCOT system, every five minutes, ERCOT shall post to the MIS Public Area, on a system-wide basis, five-minute actual PhotoVoltaic power production for a rolling historical 60-minute period.
4.2.4
Posting Secure Forecasted ERCOT System Conditions

(1)
No later than 0600 in the Day-Ahead, ERCOT shall post on the MIS Secure Area, and make available for download, the following information for the Operating Day:

(a)
For each update of the Network Operations Model, the Redacted Network Operations Model in the Common Information Model (CIM) format and the companion version of Network Operations Model (unredacted) will be posted to the MIS Certified Area for Transmission Service Providers (TSPs) as described in paragraph (9) of Section 3.10.4, ERCOT Responsibilities; 

(b)
For each update of the Network Operations Model, differences between the posted Redacted Network Operations Model and the previous Redacted Network Operations Model as described in paragraph (4) of Section 3.10.4;
(c)
Any weather-related changes to the transmission contingency list;  

(d)
Load Profiles for non-Interval Data Recorder (IDR) metered Customers; 

(e)
Distribution Loss Factors (DLFs) and forecasted ERCOT-wide Transmission Loss Factors (TLFs), as described in Section 13.3, Distribution Losses, and Section 13.2, Transmission Losses, for each Settlement Interval of the Operating Day; and

(f)
A current list of Electrically Similar Settlement Points produced from the 0600 DAM study that support that creation of Power System Simulator for Engineering (PSS/E) files.
(g)
A daily version of the Network Operations Model in a PSS/E format that has been exported from the Market Management System prior to 0600 representing the next Operating Day in hourly files, inclusive of:
(i)
Outages from the Outage Scheduler implemented in the hourly PSS/E files; 

(ii)
All bus shunt MW and MVAr set to zero;

(iii)
All Load MW and MVAr set to zero;
(iv)
All generation MW and MVAr set to zero;

(v)
All ratings for series devices not monitored/secured in the DAM set to zero; and

(vi)
Slack bus used in the DAM shall be represented at the same bus in each case.
(h)
A daily version of supporting files for the PSS/E files supporting the Network Operations Model that has been exported from the Market Management System prior to 0600, inclusive of:

(i)
Contingency definition corresponding to each hourly PSS/E file;

(ii)
Generator mapping data corresponding to each hourly PSS/E file; 

(iii)
Mapping of all Resource Nodes and Direct Current (DC) Tie Load Zone to the hourly PSS/E file including Private Use Network Settlement Points.  This file of hourly data will also include the base case energization status of Resource Node and DC Tie Load Zone reflecting Settlement Points available for DAM clearing process;
(iv)
Load mapping data corresponding to each hourly PSS/E case necessary to model all Load Zone energy transactions in the DAM; 

(v)
Transmission line mapping data corresponding to each hourly PSS/E files;

(vi)
Transformer mapping data corresponding to each hourly PSS/E files; and 
(vii)
Hub mapping data corresponding to each hourly PSS/E case necessary to model all Hub energy transactions in the DAM. 
4.2.4.1
Posting Public Forecasted ERCOT System Conditions

(1)
No later than 0600 in the Day-Ahead, ERCOT shall post on the MIS Public Area, and make available for download, the following information for the Operating Day:

(a)
Weather assumptions used by ERCOT to forecast ERCOT System conditions and used in the Dynamic Rating Processor;  

(b)
ERCOT System, Weather Zone, and Load Zone Load forecasts for the next seven days, by hour, and a message on update indicating any changes to the forecasts by means of the Messaging System;

(c)
A current list of all Settlement Points that may be used for market processes and transactions;  

(d)
A mapping of Settlement Points to Electrical Buses in the Network Operations Model;

(e)
A list of transmission constraints that have a high probability of binding in the Security-Constrained Economic Dispatch (SCED) or DAM; 

(f)
Load forecast distribution factors from which Market Participants can calculate Load at the Electrical Bus level by hour for the next seven days; and

(g)
A mapping of any Electrical Bus to another Electrical Bus for purposes of heuristic pricing as described in paragraph (8) of Section 4.5.1, DAM Clearing Process, and Section 6.6.1, Real-Time Settlement Point Prices.
4.2.5
ERCOT Notice of Validation Rules for the Day-Ahead

ERCOT shall provide each QSE with the information necessary to pre-validate its data for DAM, including publishing validation rules for offers, bids and trades and posting any software documentation and code that is not Protected Information to the MIS Secure Area within five Business Days after ERCOT receives it.

5.7.4
RUC Make-Whole Charges 

(1)
All QSEs that were capacity-short in each RUC will be charged for that shortage, as described in Section 5.7.4.1, RUC Capacity-Short Charge.  If the revenues from the charges under Section 5.7.4.1 are not enough to cover all RUC Make-Whole Payments for a Settlement Interval, then the difference will be uplifted to all QSEs on a Load Ratio Share (LRS) basis, as described in Section 5.7.4.2, RUC Make-Whole Uplift Charge.

(2)
To determine whether a QSE is capacity-short, the Short Term Wind Power Forecast (STWPF) for a Wind-powered Generation Resource (WGR) and the Short-Term PhotoVoltaic Power Forecast (STPPF) for a PhotoVoltaic Generation Resource (PVGR) used in the corresponding RUC is considered the available capacity of the WGR/PVGR when determining responsibility for the corresponding RUC charges, regardless of the Real-Time output of the WGR/PVGR.

	[NPRR210: Replace paragraph (2) above with the following upon system implementation:]
(2)
To determine whether a QSE is capacity-short, 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) used in the corresponding RUC, and 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) used in the corresponding RUC are considered the available capacities of the WGR/PVGR when determining responsibility for the corresponding RUC charges, regardless of the Real-Time output of the WGR/PVGR.


(3)
On a monthly basis, within ten days after the Initial Settlement of the last day of the month has been completed, ERCOT shall post on the Market Information System (MIS) Secure Area the total RUC Make-Whole Charges and RUC Clawback Payment Amounts, by Settlement Interval, by QSE capacity-shortfall and by amount uplifted. 

5.7.4.1
RUC Capacity-Short Charge

The dollar amount charged to each QSE, due to capacity shortfalls for a particular RUC, for a 15-minute Settlement Interval, is the QSE’s shortfall ratio share multiplied by the total RUC Make-Whole Payments, including amounts for RMR Units, to all QSEs for that RUC, subject to a cap.  The cap on the charge to each QSE is two multiplied by the total RUC Make-Whole Payments, including amounts for RMR Units, for all QSEs multiplied by that QSE’s capacity shortfall for that RUC process divided by the total capacity of all RUC-committed Resources during that Settlement Interval for the RUC process.  That dollar amount charged to each QSE is calculated as follows:

RUCCSAMTruc,i,q
=
(-1) * Max [(RUCSFRSruc,i,q * RUCMWAMTRUCTOTruc,h), 
(2 * RUCSFruc,i,q * RUCMWAMTRUCTOTruc,h / RUCCAPTOTruc,h)] / 4

Where:

RUCMWAMTRUCTOTruc,h 
=
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The above variables are defined as follows:

	Variable
	Unit
	Definition

	RUCCSAMTruc,i,q
	$
	RUC Capacity-Short Amount—The charge to a QSE, due to capacity shortfall for a particular RUC process, for the 15-minute Settlement Interval.

	RUCMWAMTRUCTOTruc,h
	$
	RUC Make-Whole Amount Total per RUC—The sum of RUC Make-Whole Payments for a particular RUC process, including amounts for RMR Units, for the hour that includes the 15-minute Settlement Interval.

	RUCMWAMTruc,q,r,h
	$
	RUC Make-Whole Payment—The RUC Make-Whole Payment to the QSE for Resource r, for a particular RUC process, for the hour that includes the 15-minute Settlement Interval.  See Section 5.7.1, RUC Make-Whole Payment.  When one or more Combined Cycle Generation Resources are committed by RUC, payment is made to the Combined Cycle Train for all RUC-committed Combined Cycle Generation Resources.

	RUCSFRSruc,i,q
	none
	RUC Shortfall Ratio Share—The ratio of the QSE’s capacity shortfall to the sum of all QSEs’ capacity shortfalls for a particular RUC process, for the 15-minute Settlement Interval.  See Section 5.7.4.1.1, Capacity Shortfall Ratio Share.

	RUCSFruc,i,q
	MW
	RUC Shortfall—The QSE’s capacity shortfall for a particular RUC process for the 15-minute Settlement Interval.  See formula in Section 5.7.4.1.1.

	RUCCAPTOTruc,h
	MW
	RUC Capacity Total—The sum of the High Sustained Limits (HSLs) of all RUC-committed Resources for a particular RUC process, for the hour that includes the 15-minute Settlement Interval.  See formula in Section 5.7.4.1.1. 

	HSLruc,h,r
	MW
	High Sustained Limit—The HSL of Generation Resource r as defined in Section 2, Definitions and Acronyms, for the hour that includes the Settlement Interval i.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.

	ruc
	none
	The RUC process for which the RUC Capacity-Short Charge is calculated.

	i
	none
	A 15-minute Settlement Interval.

	q
	none
	A QSE.

	h
	none
	The hour that includes the Settlement Interval i. 

	r
	none
	A Generation Resource that is RUC-committed for the hour that includes the Settlement Interval i, as a result of a particular RUC process.


5.7.4.1.1
Capacity Shortfall Ratio Share

(1)
In calculating the amount short for each QSE, the QSE must be given a capacity credit for its IRRs based on the HSL values entered into the COP by the QSE just prior to the RUC execution.  For IRRs, ERCOT shall use for Settlement purposes the COP and Trades Snapshot prior to the RUC regardless of Real-Time capacity or actual generation.  Therefore, the HASLSNAP and HASLADJ variables used below shall be equal to the HSL values entered into the QSE’s COP submitted prior to the RUC for IRRs.  

(2)
In calculating the amount short for each QSE, the QSE must be given a capacity credit for non-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 HASLSNAP and HASLADJ variables used below equal to the HASLSNAP value for the Resource immediately before the decommitment instruction was given.  

(3)
In calculating the short amount for each QSE, if the High Ancillary Service Limit (HASL) for a Resource 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 HASL for that Resource is also credited to the QSE in the HASLADJ.

(4)
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.

(5)
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.

(6)
The capacity shortfall ratio share of a specific QSE for a particular RUC process is calculated, for a 15-minute Settlement Interval, as follows:

RUCSFRSruc,i,q
=
RUCSFruc,i,q / RUCSFTOTruc,i
Where:

RUCSFTOTruc,i
=
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(7)
The RUC Shortfall in MW for one QSE for one 15-minute Settlement Interval is:

RUCSFruc,i,q
=
Max (0, Max (RUCSFSNAP ruc,q,i, RUCSFADJ ruc,q,i) – 
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(8)
The RUC Shortfall in MW for one QSE for one 15-minute Settlement Interval, as measured at the snapshot, is:

RUCSFSNAP ruc,q,i
=
Max (0, ((
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RTAML q,p,i * 4) + 
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 RTDCEXP q, p, i – RUCCAPSNAP ruc,q,i))

(9)
The amount of capacity that a QSE had according to the RUC snapshot for a 15-minute Settlement Interval is:

RUCCAPSNAP ruc,q,i =
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[image: image15.wmf]p

S

DAEPq,p,h –
[image: image16.wmf]p

S

DAESq,p,h) + (
[image: image17.wmf]p

S

RTQQEPSNAPq,p,i – 
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 DCIMPSNAP q, p, i
(10)
The RUC Shortfall in MW for one QSE for one 15-minute Settlement Interval, as measured at Real-Time, but including capacity from IRRs as seen in the RUC snapshot, is:

RUCSFADJ ruc,q,i
=
Max (0, ((
[image: image20.wmf]p

S

RTAMLq,p,i) *4) + 
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 RTDCEXP q, p, i – (
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HASLSNAP ruc, q, r, h + RUCCAPADJq,i))

(11)
The amount of capacity that a QSE had in Real-Time for a 15-minute Settlement Interval, excluding capacity from IRRs, is:

RUCCAPADJq,i =
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RTQQEPADJq,p,i – 
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 DCIMPADJ q, p, i
The above variables are defined as follows:

	Variable
	Unit
	Definition

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

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

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

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

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

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

	RTAMLq,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.

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

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

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

	DCIMPADJ q, p
	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.

	DCIMPSNAP q, p
	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 snapshot for the RUC process for the hour that includes the 15-minute Settlement Interval.

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

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

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

	HASLADJq,r,h
	MW
	High Ancillary Services Limit at Adjustment Period—The HASL of a non-IRR r represented by the QSE q, according to the Adjustment Period snapshot, for the hour 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.  

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

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

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

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

	RTQQEPSNAPq,p,i
	MW
	QSE-to-QSE Energy Purchase by QSE by point—The QSE q’s Energy Trades in which the QSE is the buyer at the delivery Settlement Point p for the 15-minute Settlement Interval, in the COP and Trades Snapshot.

	RTQQESSNAPq,p,i
	MW
	QSE-to-QSE Energy Sale by QSE by point—The QSE q’s Energy Trades in which the QSE is the seller at the delivery Settlement Point p for the 15-minute Settlement Interval, in the COP and Trades Snapshot.

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

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

	q
	none
	A QSE.

	p
	none
	A Settlement Point.

	r
	none
	A Generation Resource that is QSE-committed or RUC-decommitted (subject to paragraphs (1) and (2) above) for the Settlement Interval.

	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.


6.3.1
Activities for the Adjustment Period

The following table summarizes the timeline for the Adjustment Period and the activities of QSEs and ERCOT.  The table is intended to be only a general guide and not controlling language, and any conflict between this table and another section of the Protocols is controlled by the other section:

	Adjustment Period 
	QSE Activities
	ERCOT Activities

	Time = From 1800 in the Day-Ahead  up to one hour before the start of the Operating Hour
	Submit and update Energy Trades, Capacity Trades, Self-Schedules, and Ancillary Service Trades 

Submit and update Output Schedules

Submit and update Incremental and Decremental Energy Offer Curves for Dynamically Scheduled Resources (DSRs)

Submit and update Energy Offer Curves 

Update Current Operating Plan (COP)

Request Resource decommitments 

Submit Three-Part Supply Offers for Off-Line Generation Resources

Submit offers for any Supplemental Ancillary Service Markets

Communicate Resource Forced Outages


	Post shift schedules on the Market Information System (MIS) Secure Area

Validate Energy Trades, Capacity Trades, Self-Schedules, and Ancillary Service Trades and identify invalid or mismatched trades

Validate Output Schedules 

Validate Incremental and Decremental Energy Offer Curves 

Validate Energy Offer Curves

Validate COP including validation of the deliverability of Ancillary Services from Resources for the next Operating Period

Review and approve or reject Resource decommitments 

Validate Three-Part Supply Offers  

Publish Notice of Need to Procure Additional Ancillary Service capacity if required

Validate Ancillary Service Offers

At the end of the Adjustment Period snap-shot the net capacity credits for Hourly Reliability Unit Commitment (HRUC) Settlement

Update Short-Term Wind Power Forecast (STWPF)
Update Short-Term PhotoVoltaic Power Forecast (STPPF)
Execute the Hour-Ahead Sequence

Notify the QSE via the MIS Certified Area that an Energy Offer Curve or Output Schedule has not yet been submitted for a Resource as a reminder that one of the two must be submitted by the end of the Adjustment Period 




	[NPRR555:  Replace Section 6.3.1 above with the following upon system implementation:]

6.3.1
Activities for the Adjustment Period

The following table summarizes the timeline for the Adjustment Period and the activities of QSEs and ERCOT.  The table is intended to be only a general guide and not controlling language, and any conflict between this table and another section of the Protocols is controlled by the other section:

Adjustment Period 

QSE Activities

ERCOT Activities

Time = From 1800 in the Day-Ahead  up to one hour before the start of the Operating Hour

Submit and update Energy Trades, Capacity Trades, Self-Schedules, and Ancillary Service Trades 

Submit and update Output Schedules

Submit and update Incremental and Decremental Energy Offer Curves for Dynamically Scheduled Resources (DSRs)

Submit and update Energy Offer Curves and/or Real-Time Market (RTM) Energy Bids 

Update Current Operating Plan (COP)

Request Resource decommitments 

Submit Three-Part Supply Offers for Off-Line Generation Resources

Submit offers for any Supplemental Ancillary Service Markets

Communicate Resource Forced Outages

Post shift schedules on the Market Information System (MIS) Secure Area

Validate Energy Trades, Capacity Trades, Self-Schedules, and Ancillary Service Trades and identify invalid or mismatched trades

Validate Output Schedules 

Validate Incremental and Decremental Energy Offer Curves 

Validate Energy Offer Curves and/or RTM Energy Bids

Validate COP including validation of the deliverability of Ancillary Services from Resources for the next Operating Period

Review and approve or reject Resource decommitments 

Validate Three-Part Supply Offers  

Publish Notice of Need to Procure Additional Ancillary Service capacity if required

Validate Ancillary Service Offers

At the end of the Adjustment Period snap-shot the net capacity credits for Hourly Reliability Unit Commitment (HRUC) Settlement

Update Short-Term Wind Power Forecast (STWPF)
Update Short-Term PhotoVoltaic Power Forecast (STPPF)
Execute the Hour-Ahead Sequence

Notify the QSE via the MIS Certified Area that an Energy Offer Curve, RTM Energy Bid or Output Schedule has not yet been submitted for a Resource as a reminder that one of the three must be submitted by the end of the Adjustment Period 
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