Intermittent Renewable Resource (IRR) 

Generation Resources that can only produce energy from variable, uncontrollable Resources such as wind, solar, or run-of-the-river-hydro. 

Renewable Production Potential (RPP)

The maximum generation in MWh per interval from an Intermittent Renewable Resource that could be generated from all available units of that Resource.  The Renewable Production Potential depends on the renewable energy that can be generated from the available units (wind, solar radiation, or run-of-river water supply), current environmental conditions and the energy conversion characteristics of each unit. 

Short-Term Wind Power Forecast

An ERCOT produced hourly forecast of wind-power energy production potential for each WGR.
Wind-powered Generation Resource (WGR)
A generation resource powered by wind.
Wind-powered Generation Resource Production Potential (WGRPP)
The generation in MWh per hour from a WGR that could be generated from all available units of that Resource allocated from the 80% confidence level of the Total ERCOT Wind 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)
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:

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

(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;

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

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

(G)
ONDSRREG – On-Line Dynamically Scheduled Resource providing Regulation Service;

(H)
ONTEST – On-Line Test with Output Schedule;

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

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

 (ii)
Select one of the following for Off-Line Generation Resources not synchronized to the ERCOT System that best describes the Resource status:

(A)
OUT – Off-Line and unavailable;

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

(C)
OFF – Off-Line but available for commitment by 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:

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

(B)
ONRRCLR – Available for dispatch of Responsive Reserve Service as a Controllable Load Resource;

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

(D)
OUTL – Not available;

(c)
The High Sustained Limit (HSL);

(d)
The Low Sustained Limit (LSL);

(e)
The High Emergency Limit (HEL);

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

(g)
Ancillary Service capacity in MW for:

(i)
Reg-Up;

(ii)
Reg-Down;

(iii)
Responsive Reserve Service; and

(iv)
Non-Spin 

(5)
For combined-cycle Resources, the above items are required for each operating configuration.

(6)
ERCOT may accept COPs only from QSEs.

(7)
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 Wind-Powered Generation Resource Production Potential provided by ERCOT.  

(8)
A QSE representing a Resource that has a Resource Status of ONTEST must self-commit the Resource and must submit an Output Schedule for the Resource.

3.13
Renewable Production Potential Forecasts

(1)
ERCOT shall produce forecasts of Renewable Production Potential (RPP) for Wind-powered Generation Resources (WGR) 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 Entities, meteorological information, and SCADA.  WGR Entities shall install telemetry at their WGRs and transmit the ERCOT-specified site-specific meteorological information to ERCOT.  WGR Entities shall also provide detailed equipment status at the WGR facility as specified by ERCOT to support the RPP forecast.  ERCOT shall provide forecasts for each WGR to the QSEs representing WGRs.  QSEs shall use the ERCOT-provided forecasts for WGRs throughout the Day-Ahead and Operating Day for applicable markets and RUCs.  Similar requirements for solar power and run-of-the-river hydro must be developed as needed. 

(2)
WGR Entities shall provide ERCOT and their respective QSEs with Long-Term Wind Power Forecast (LTWPF) profiles for each WGR having an aggregated rating larger than 10 MW at its point of interconnection with the transmission system.  The profiles must forecast the daily generation shape by hourly production of wind power Renewable Production Potential and the WGR Entities shall provide the profiles to ERCOT for each month on a rolling 12 month basis.

(3)
ERCOT shall develop cost-effective tools or services to forecast energy production from IRRs with technical assistance from QSEs scheduling Renewable Resources.  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)
The WGR Production Potential (WGRPP) is an hourly 80% confidence level forecast of energy production for each WGR. From the  TEWPF, ERCOT shall use the probabilistic TEWPF and select the forecast that the actual total ERCOT WGR production is expected to exceed 80% of the time (80% confidence level forecast). To produce the WGRPP ERCOT will allocate the TEWPF 80% confidence level forecast to each WGR in proportion to the STWPF for that WGR.   The updated WGRPP forecasts for each hour for each WGR are to be used as input into each RUC process as per Section 5, Transmission Security Analysis and Reliability Unit Commitment. 

(3)
ERCOT shall produce the WGRPP forecasts using the information provided by WGR owners including WGR availability, meteorological information, and SCADA.  

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

(5)
Each hour, ERCOT shall post the TEWPF forecast on the MIS Secure Area providing the probability distribution for each hour.

(6)
Each QSE representing a WGR shall use the latest WGRPP forecast for each WGR published by ERCOT as the HSL for the WGR in the QSE’s COP.  

(7)
To determine a QSE’s capacity shortage for RUC settlement purposes under Section 5.7, Settlement for RUC Process, for each WGR, ERCOT shall use the COP and Trades Snapshot prior to the Day-Ahead RUC regardless of Real-Time capacity or actual generation. 

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 below. 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 basis, as described in Section 5.7.4.2 below.

(2)
To determine whether a QSE is capacity-short, the WGR Production Potential, as described in Section 4.2.2, Wind-Powered Generation Resource Production Potential, for a WGR used in the corresponding RUC is considered the available capacity of the WGR when determining responsibility for the corresponding RUC charges, regardless of the Real-Time output of the WGR.
(3)
On a monthly basis, within 10 days after the Initial Settlement of the last day of the month has been completed, ERCOT shall post on the MIS Secure Area the total RUC Make-Whole Charges and RUC Clawback Payments, by Settlement Interval, by QSE capacity-shortfall and by amount uplifted. 

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 WGRs based on the WGRPP of the Resource by setting the HASLSNAP and HASLADJ variables used below equal to the WGRPP.  

(2)
In calculating the amount short for each QSE, the QSE must be given a capacity credit for non-wind Resources 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)
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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(4)
The RUC Shortfall in MW for one QSE for one 15-minute Settlement Interval is:

RUCSFruc,i,q
=
Max (0, Max (RUCSFSNAPq,i, RUCSFADJq,i) – 
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(5)
The RUC Shortfall in MW for one QSE for one 15-minute Settlement Interval, as measured at the snapshot, is:

RUCSFSNAPq,i
=
Max (0, ((
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RTAMLq,p,i * 4) –  RUCCAPSNAPq,i ))

(6)
The amount of capacity that a QSE had according to the RUC snapshot for a 15-minute Settlement Interval.

RUCCAPSNAPq,i =
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(7)
The RUC Shortfall in MW for one QSE for one 15-minute Settlement Interval, as measured at Real Time, is:

RUCSFADJq,i
=
Max (0, ((
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RTAMLq,p,i) *4)  – RUCCAPADJq,i))

(8)
The amount of capacity that a QSE had in Real Time for a 15-minute Settlement Interval.

RUCCAPADJq,i =
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(9)
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.

	RUCSFSNAPq,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.

	RUCSFSADJq,i
	MW
	RUC Shortfall at Adjustment Period—The QSE q’s adjustment period capacity shortfall 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 Charge for the 15-minute Settlement Interval.

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

	RUCCAPSNAPq,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 High Ancillary Services Limit 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.

	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 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 High Ancillary Services Limit of the Resource r represented by the QSE q, according to the adjustment period snapshot, for the hour that includes the 15-minute Settlement Interval.  If the 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. 

	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 Capacity Shortfall Ratio Share is calculated.


6.5.5.2
Operational Data Requirements

(1)
ERCOT shall use Operating Period data to monitor and control the reliability of the ERCOT Transmission Grid and shall use it in network analysis software to predict the short-term reliability of the ERCOT Transmission Grid.  Each TSP, at its own expense, may obtain that Operating Period data from ERCOT or directly from QSEs.

(2)
A QSE representing a Generation Resource connected to Transmission Facilities or distribution facilities shall provide the following Real-Time data to ERCOT for each Generation Resource.  ERCOT shall make that data available, in accordance with ERCOT Protocols, NERC standards and policies, and Governmental Authority requirements, to requesting TSPs and DSPs operating within ERCOT. Such data must be provided to the requesting TSP or DSP at the requesting TSP’s or DSP’s expense, including:

(a)
Net real power (in MW);

(b)
Net Reactive Power (in Mvar);

(c)
Power to standby transformers serving Plant auxiliary Load;

(d)
Status of switching devices in the plant switchyard not monitored by the TSP or DSP affecting flows on the ERCOT Transmission Grid;

(e)
Any data mutually agreed to by ERCOT and the QSE to adequately manage system reliability;

(f)
Generation Resource breaker and switch status;

(g)
High Sustained Limit;

(h)
High Emergency Limit, under Section 6.5.9.2, Failure of the SCED Process;

(i)
Low Emergency Limit, under Section 6.5.9.2, Failure of the SCED Process; 

(j)
Low Sustained Limit;

(k)
Ancillary Service Schedule for each quantity of Reg-Up, Reg-Down, Responsive Reserve and Non-Spin; and

(l)
Reg-Up, Reg-Down and Responsive Reserve Services participation factors that represent how a QSE is deploying the Ancillary Service energy on a percentage basis to specific qualified Resource.

(3)
For each wind-powered Generation Resource the QSE shall set the HSL to the output capability of the facility based upon all available units and the current measured wind speed (HSL must be equal to or greater than the latest telemetered net real power of the wind-powered Generation Resource).
(4)
A QSE representing a Load Resource connected to Transmission Facilities or distribution facilities shall provide the following Real-Time data to ERCOT for each Load Resource and ERCOT shall make the data available, in accordance with ERCOT Protocols, NERC standards and policies, and Governmental Authority requirements, to the Load Resource’s host TSP or DSP at the TSP or DSP expense. The Net real power consumption, LPC and MPC shall be telemetered to ERCOT using a negative (-) sign convention: 
(a)
Net real power consumption (in MW);

(b)
Any data mutually agreed to by ERCOT and the QSE to adequately manage system reliability;

(c)
Load Resource breaker status;

(d)
Low Power Consumption (LPC);

(e)
Maximum Power Consumption (MPC) 

(f)
Ancillary Service Schedule for each quantity of Reg-Up, Reg-Down, Responsive Reserve and Non-Spin; and 

(g)
The status of the high-set under-frequency relay, if required for qualification; 

(h)
For a Controllable Load Resource the Scheduled Power Consumption that represents zero Ancillary Service deployments; and

(i)
For a Controllable Load Resource, Net Reactive Power (in MVar). 

(5)
A QSE with Resources used in SCED shall provide communications equipment to receive ERCOT-telemetered control deployments.

(6)
A QSE providing any Regulation Service shall provide telemetry indicating the appropriate status of Resources providing Reg-Up or Reg-Down, including status indicating whether the Resource is temporarily blocked from receiving Reg-Up and/or Reg-Down deployments from the QSE. 

(7)
Real-Time data for reliability purposes must be accurate to within three percent.  This telemetry may be provided from relaying accuracy instrumentation transformers.

(8)
Each QSE shall report the current configuration of combined-cycle Resources that it represents to ERCOT.

(a)
Each configuration for a power block of combined-cycle Resources is considered as a single Resource unless multiple generators are connected to the ERCOT Transmission Grid at different voltage levels. 

(b)
Each QSE shall use continuous telemetry to report changes to Combined-Cycle Configurations.  Changes must be reported by changing the Resource Status in Real-Time and in COP for that Resource representing the desired Combined-Cycle Configuration.  Each QSE shall provide ERCOT with the elements comprising each Combined-Cycle Configurations for a Resource through the Registration system, through Real-Time telemetry, and by appropriate entries in the COP. 

(c)
Each QSE shall provide individual telemetered generator output (MW and Mvar) and Resource Status that indicates the Combined-Cycle Configuration to be used in SCED and RUC. 

(9)
A QSE representing combined-cycle Resources shall provide ERCOT with the possible operating configurations for each power block with accompanying limits and price points.  Power augmentation methods must be made available to ERCOT as part of one or more of the configurations.  Price points for the range of the curve represented by the power augmentation method must reflect the price of the added capability.  Such power augmentation methods may include:

(a)
Combustion turbine inlet air cooling (CTIAC) methods;

(b)
Duct firing; 

(c)
Other ways of temporarily increasing the output of combined-cycle Resources; and

(d)
For QFs, an LSL that represents the minimum energy available, in MW, from the Resource for economic dispatch based on the minimum stable steam delivery to the thermal host plus a justifiable reliability margin that accounts for changes in ambient conditions.  
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