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5
Transmission Security Analysis and Reliability Unit Commitment (RUC)
5.1
Introduction
(1)
Transmission Security Analysis and Reliability Unit Commitment (RUC) are used to ensure Transmission System reliability and to ensure that enough Resource capacity, in addition to Ancillary Service capacity, is committed in the right locations to reliably serve the forecasted Load on the ERCOT System. 
(2)
ERCOT shall conduct at least one Day-Ahead RUC (DRUC) and at least one Hourly RUC (HRUC) before each hour of the Operating Day. ERCOT, in its sole discretion, may conduct a RUC at any time to evaluate and resolve reliability issues.
(3)
The DRUC must be run after the close of the Day-Ahead Market (DAM). 
(4)
The DRUC uses Three-Part Supply Offers submitted before the DAM by QSEs that were considered in the DAM but not awarded in the DAM.  A QSE may not submit a Three-Part Supply Offer to be considered in the DRUC unless the offer was also submitted for consideration in the DAM.
(5)
ERCOT must initiate the HRUC process at least one hour before the Operating Hour to fine-tune the Resource commitments using updated Load forecasts and updated Outage information. 
(6)
The RUC Study Period for DRUC is the next Operating Day. The RUC Study Period for HRUC is the balance of the current Operating Day plus the next Operating Day if the DRUC for the Operating Day has been solved. 
(7)
HRUC may decommit Resources only to maintain the reliability of the ERCOT System. 
(8)
For each RUC Study Period, the RUC considers capacity requirements for each hour of the RUC Study Period with the objective of minimizing costs based on Three-Part Supply Offers and while substituting a proxy Energy Offer Curve for the Energy Offer Curve. The proxy Energy Offer Curve is calculated in a way that minimizes the effect of the proxy Energy Offer Curves on optimization.
(9)
The calculated Resource commitments arising from each RUC process must be reviewed by ERCOT before issuing Dispatch Instructions to QSEs to commit, extend, or decommit Resources.
(10)
The Security Sequence is a set of prerequisite processes for RUC that describes the key system components and inputs that are required to support the RUC process, the RUC process itself, and the ERCOT review of the Resource commitment recommendations made by the RUC process. 
(11)
The RUC process may not be used to buy Ancillary Service unless the Ancillary Service Offers submitted in the DAM are insufficient to meet the requirements of the Ancillary Service Plan.  
5.2
Reliability Unit Commitment Timeline Summary 
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5.3
ERCOT Security Sequence Responsibilities
(1)
ERCOT shall start the Day-Ahead Reliability Unit Commitment (DRUC) process at 1430 in the Day Ahead.
(2)
For each DRUC, ERCOT shall use a snapshot of Resource commitments taken at 1430 in the Day Ahead to settle RUC charges.  For each HRUC, ERCOT shall use a snapshot of Resource commitments from each QSE’s most recently submitted COP before HRUC execution to settle RUC charges.  
(3)
For each RUC process, ERCOT shall: 
(a)
Execute the Security Sequence described in Section 5.5, Security Sequence, Including RUC, including:
(i)
Validating Three-Part Supply Offers, defined in Section 4.4.8.1, Three-Part Supply Offers; and
(ii)
Reviewing the Resource commitment recommendations made by the RUC algorithm; and
(b)
Post to the MIS Secure Area, the following information related to the RUC:
(i)
All active and binding transmission constraints (contingency and overloaded element pair information where available) used as inputs to RUC; and
(ii)
All Resources that were committed or decommitted by the RUC process; and 
(c)
Issue Dispatch Instructions to notify each QSE of its Resource commitments or decommittments.
(4)
ERCOT shall provide each QSE with the information necessary to pre-validate their data for DRUC and HRUC including:
(a)
Publishing validation rules for offers, bids, and trades; and 
(b)
Posting any software documentation and code that is not Protected Information to the MIS Secure Area within five Business Days of receipt by ERCOT.
5.4
QSE Security Sequence Responsibilities
During the Security Sequence, each QSE must: 
(1)
Submit its COP and update its COP as required in Section 3.9, Current Operating Plan (COP);
(2)
Submit any Three-Part Supply Offers before: 
(a)
1000 in the Day Ahead for the DAM and DRUC being run in that Day Ahead, if the QSE wants the offer to be used in  those DAM and DRUC processes; and 
(b)
The end of the Adjustment Period for each HRUC, if the QSE wants the offer to be used in the HRUC process;  
(3)
Submit any Capacity Trades before 1430 in the Day Ahead for the DRUC and before the end of the Adjustment Period for each HRUC, if the QSE wants those Capacity Trades included in the calculation of RUC settlement; 
(4)
Submit any Energy Trades before 1430 in the Day Ahead for the DRUC and by the end of the Adjustment Period for each HRUC; if the QSE wants those Energy Trades included in the calculation of RUC Settlement; and
(5)
Submit an updated COP before 1430 in the Day Ahead that shows the specific Resources that will be used to supply the QSE’s Ancillary Service Supply Responsibility; and  
(6)
Acknowledge receipt of Resource commitment or decommitment Dispatch Instructions by submitting an updated COP.
5.5
Security Sequence, Including RUC
5.5.1
Security Sequence
(1)
The figure below highlights the key computational modules and processes that are used in the Security Sequence:
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(2)
The Security Sequence uses a subset of the computational modules used by the Real-Time Sequence.  A more detailed explanation of those computational modules can be found in Section 6.5.7.1, Real-Time Sequence.  The main distinction between the two models concerns inputs. The inputs into the Security Sequence are based on a snapshot of projected hourly system conditions and constraints.   
(3)
The Security Sequence uses the status of all transmission breakers and switches(current status for HRUC and normal status for DRUC), updated for approved Planned Outages for equipment out of service and returned to service for building a representation of the ERCOT Transmission Grid for each hour of the RUC Study Period.  The Network Topology Processor constructs a network model for each hour that must be used by the Bus Load Forecast to estimate the hourly load for each transmission bus.    
(4)
The weather forecast obtained by ERCOT must be provided to the Dynamic Rating Processor to create weather-adjusted MVA limits for each hour of the RUC Study Period for all transmission lines and transformers that have Dynamic Ratings.
(5)
ERCOT shall analyze base configuration, select n-1 contingencies and select n-2 contingencies under the Operating Guides.  The Operating Guides must also specify the criteria by which ERCOT may remove contingencies from the list.  ERCOT shall post to the MIS Secure Area the standard contingency list, including identification of changes from previous versions before being used in the Security Sequence. ERCOT shall exclude the Forced Outage of any double-circuit transmission line as a credible single contingency, unless the transmission line meets the criteria of “High Outage Probability” or “High Outage Consequence”.

(a)  High Outage Probability for a double-circuit transmission line means severe weather conditions are forecasted by ERCOT in the vicinity of the line, weather conditions indicate a high risk of insulator flashover, individual circuits that are part of the line have experienced repeated Forced Outages within the preceding 48 hours possibly indicating unresolved problems, or a high risk of a line outage due to fire in progress near the transmission right-of-way.

(b)  High Outage Consequence for a double-circuit transmission line means another transmission outage has occurred, which significantly increases the impact of an additional outage to the double-circuit transmission line, studies affirmatively indicate the line’s outage would result in cascading outages or voltage collapse, or studies affirmatively indicate an outage of the double-circuit transmission line poses a significant risk of uncontrolled outages because it would result in equipment overloads, which cannot be eliminated through execution of specific, predefined operating procedures   in time to prevent equipment damage or failure
(6)
ERCOT shall also post to the MIS Secure Area any contingencies temporarily removed from the standard contingency list by ERCOT immediately after successful execution of the Security Sequence. ERCOT shall include the reason for removal of any contingency as soon as practicable but not later than one hour after removal. 
(7)
As part of the Network Security Analysis, for each hour of the RUC Study Period, ERCOT shall analyze all selected contingencies and perform the following:
(a)
Perform full AC analysis of all contingencies;
(b)
Monitor element and bus voltage limit violations; and
(c)
Monitor transmission line and transformer security violations; and
(8)
As part of the Network Security Analysis, if there is an approved Remedial Action Plan (RAP) available, it must be used before considering a Resource commitment.
(9)
ERCOT shall review all security violations prior to RUC execution.  
(10)
ERCOT shall model all approved Special Protection Systems (SPSs) and RAPs in the contingency analysis. The computational modules must enable ERCOT to analyze contingencies, including the effects of all approved automatically deployed SPSs.  
(11)
ERCOT may deselect certain contingencies known to cause errors or that otherwise result in inconclusive study output in the RUC.  On continued de-selection of contingencies, ERCOT shall prepare an analysis to determine the cause of the error.  ERCOT may use information from the DAM processes as decision support during the Hour-Ahead processes.  ERCOT shall post to the MIS Secure Area any contingencies deselected by ERCOT and must include the reason for removal as soon as practicable, but not later than one hour after deselection.
5.5.2
Reliability Unit Commitment (RUC) Process
(1)
The RUC process recommends commitment of Generation Resources, to match ERCOT’s forecasted Load, subject to all transmission constraints and Resource performance characteristics.  The RUC process takes into account Resources already committed in the DAM, Resources already self-committed in the COPs, Resources already committed in previous RUCs, and Resource capacity already committed to provide Ancillary Service.  The formulation of the RUC objective function must employ penalty factors on violations of security constraints. The objective of the RUC process is to minimize costs based on Three-Part Supply Offers, substituting a proxy Energy Offer Curve for the Energy Offer Curve, over the RUC study period.
(2)
The RUC process can recommend Resource decommitment. ERCOT may only decommit a Resource to resolve transmission constraints that are otherwise unresolvable. QFs may be decommitted only after all other types of Resources have been assessed for decommitment.  In addition, the HRUC process provides decision support to ERCOT regarding a Resource decommitment requested by a QSE.  
(3)
ERCOT shall review the RUC-recommended Resource commitments to assess feasibility and shall make any changes that it considers necessary, in its sole discretion. ERCOT shall notify each QSE which of its Resources have been committed as a result of the RUC process. ERCOT shall, within one day after making any changes to the RUC-recommended commitments, post to the MIS Secure Area any changes that ERCOT made to the RUC-recommended commitments with an explanation of the changes.  
(4)
To determine the projected energy output level of each Resource and to project potential congestion patterns for each hour of the RUC, ERCOT shall calculate proxy Energy Offer Curves based on the Mitigated Offer Caps for the type of Resource as specified in Section 4.4.8.4, Mitigated Offer Cap and Mitigated Offer Floor , for use in the RUC. proxy Energy Offer Curves are calculated by multiplying the Mitigated Offer Cap by a constant selected by ERCOT from time to time that is no more than 0.10% and applying the cost for all Generation Resource output between HSL and LSL. 
(5)
ERCOT shall use the RUC process to evaluate the need to commit Resources for which a QSE has submitted Three-Part Supply Offers and other available Off-Line Resources in addition to Resources that are planned to be On-Line during the RUC Study Period.  All of the above commitment information must be as specified in the QSE’s COP.  
(6)
ERCOT shall create Three-Part Supply Offers for all Resources that did not submit a Three-Part Supply Offer but are specified as available but Off-Line, excluding Resources with a Resource Status of EMR, in a QSE’s COP.  For such Resources, ERCOT shall use in the RUC process 150% of any approved verifiable startup cost and verifiable minimum-energy cost or if verifiable costs have not been approved, the applicable Resource Category Generic Startup Offer Cost and the applicable Resource Category Generic Minimum-Energy Offer Cost as described specified in Section 4.4.8.2.3, Startup Offer and Minimum-Energy Offer Generic Caps, registered with ERCOT.  However for settlement purposes, ERCOT shall use any approved verifiable startup costs and verifiable minimum-energy cost for such Resources, or if verifiable costs have not been approved, the applicable Resource Category Generic Startup Offer Cost and Generic Minimum-Energy Offer Cost. 
(7)
The RUC process must treat all Resource capacity providing Ancillary Service as unavailable for the RUC Study Period, unless that treatment leads to infeasibility (i.e., that capacity is needed to resolve some local transmission problem that cannot be resolved by any other means).  In such cases, ERCOT shall inform each affected QSE of the amount of its Resource capacity that does not qualify to provide Ancillary Service, and the projected hours for which this is the case.  In that event, the affected QSE may, under Section 6.4.8.1.2, Replacement of Undeliverable Ancillary Service Due to Transmission Constraints, either:
(a) 
Substitute capacity from Resources represented by that QSE;
(b)
Substitute capacity from other QSEs using Ancillary Service Trades; or 
(c)
Ask ERCOT to replace the capacity.  
(8)
Factors included in the RUC process are: 
(a)
ERCOT System-wide hourly Load forecast allocated appropriately over Load buses;
(b)
Transmission constraints – Transfer limits on energy flows through the electricity network;
(i)
Thermal constraints – protect transmission facilities against thermal overload;
(ii)
Generic constraints – protect the transmission system against transient instability, dynamic instability or voltage collapse;
(c)
Planned transmission topology;
(d)
Energy sufficiency constraints;
(e)
Inputs from the COP, as appropriate;
(f)
Inputs from Resource Parameters, as appropriate;
(g)
Each Generation Resource’s Minimum-Energy Offer and Startup Offer, from its Three-Part Supply Offer;
(h)
Any Generation Resource that is Off-Line and available but does not have a Three-Part Supply Offer;
(i)
Forced Outage information; and
(j)
Inputs from the eight-day look ahead planning tool, which may potentially keep a unit online (or start a unit for the next day) so that a unit minimum duration between starts does not limit the availability of the unit (for security reasons).  
(9)
The Hourly RUC process (HRUC) and the Day-Ahead RUC process (DRUC) are as follows:
(a)
The HRUC process uses current Resource Status for the initial condition for the first hour of the RUC Study Period. All HRUC processes use the projected status of transmission breakers and switches starting with current status and updated for each remaining hour in the study as indicated in the COP for Resources and in the Outage Scheduler for transmission elements. 
(b)
The DRUC process uses the Day-Ahead forecast of total ERCOT Load for each hour of the Operating Day. The HRUC process uses the current hourly forecast of total ERCOT Load for each hour in the RUC Study Period.
(c)
The DRUC process uses the Day-Ahead weather forecast for each hour of the Operating Day. The HRUC process uses the weather forecast information for each hour of the balance of the RUC Study Period.
(10)
The QSE may not use a Resource to meet its Ancillary Service Supply Responsibility during that Resource’s RUC-Committed Interval. 
5.5.3
Communication of RUC Commitments and Decommitments
(1)
The output of the RUC process is the cleared Resource commitments and decommitments.
(2)
ERCOT shall notify each QSE in the Day Ahead of the DRUC Resource commitments and advisory decommitments that have been cleared by the RUC for the Resources that QSE represents.  ERCOT shall notify each QSE of the HRUC Resource commitments and decommitments that have been cleared by the RUC for the Resources that QSE represents.  Resource commitments must include the start interval and duration for which the Resource is required to be at least at LSL.  Resource decommitments must include the interval in which the Resource is required to be Off-Line, duration, and reason for the decommitment.  
(3)
If ERCOT communicates HRUC commitments and decommitments verbally to a QSE, then the same Resource attributes communicated programmatically must be communicated when ERCOT gives a verbal Resource commitment or decommitment.
(4)
The QSE shall acknowledge the notice or commitment or decommittment by changing the Resource Status of the affected Resources in the COP for RUC-Committed Intervals. 
(5)
At any time during the Adjustment Period, ERCOT shall notify the QSE representing an RMR Unit or a Synchronous Condenser Unit of any modification to the Delivery Plan for the RMR Unit or the Synchronous Condenser Unit made as a result of an HRUC process.  
5.6
RUC Cost Eligibility
5.6.1
Verifiable Costs
(1)
Make-Whole Payments for a Resource are based on the Startup Offers and Minimum-Energy Offers for the Resource, limited by caps. Until ERCOT approves verifiable unit-specific costs for that Resource, the caps are the Resource Category Startup Generic Cap and the Resource Category Minimum-Energy Generic Cap. When ERCOT approves verifiable unit-specific costs for that Resource the caps are those verifiable unit-specific costs. A QSE may file verifiable unit-specific costs for a Resource at any time, but it must file those costs no later than 30 days after the first time that it receives a RUC instruction for that Resource. The most recent ERCOT-approved verifiable costs must be used going forward. 
(2)
These unit-specific verifiable costs may include and are limited to the following average incremental costs:
(a)
Allocation of maintenance requirements based on number of starts between maintenance events using, at the option of the QSE, either:
(i)
manufacturer-recommended maintenance schedule; 
(ii)
historical data for the unit and actual maintenance practices; or
(iii)
another method approved in advance by ERCOT in writing;
(b)
Startup fuel calculations based on recorded actual measured flows when the data is available or based on averages of historical flows for similar starts (for example, hot, cold, intermediate) when actual data is not available;
(c)
Operation costs;
(d)
Chemical costs;

(e)
Water costs; and
(f)
Emission credits. 
(3)
These unit-specific verifiable costs may not include:
(a)
Fixed costs, which are any cost that is incurred regardless of whether the unit is deployed or not; and
(b)
Costs for which the QSE cannot provide sufficient documentation for ERCOT to verify the costs.
(4)
The process for determining the verifiable actual costs must be developed by ERCOT, approved by the appropriate TAC subcommittee, and posted to the MIS Secure Area within one Business Day after initial approval and after each approved change.
(5)
ERCOT shall notify a QSE to update verifiable cost data of a Resource when the Resource has received more than 50 RUC instructions meeting the criteria in Section 5.6.2, RUC Startup Cost Eligibility, in a year, but ERCOT may not request an update more frequently than annually. 
(6)
ERCOT shall notify a QSE to update verifiable cost data of a Resource if at least five years have passed since ERCOT previously approved verifiable cost data for that Resource if the Resource that has received at least one RUC instruction in the past. 
(7)
Within 30 days after receiving an update notice from ERCOT under item (5) or item (6) above, a QSE must submit verifiable cost data for the Resource.  Despite the provisions in (1) above, if the QSE does not submit verifiable cost data within 30 days after receiving an update notice, then, until updated verifiable costs are approved, ERCOT shall determine payment using the lower of:
(a)
Resource Category Startup Generic and Resource Category Minimum-Energy Generic Caps; and 
(b)
Current ERCOT-approved verifiable startup and minimum-energy costs.
5.6.1.1
Verifiable Startup Costs
The unit-specific verifiable costs for starting a Resource for each cold, intermediate, and hot start condition, as determined using the data submitted under Section 5.6.1 above and the Resource Parameters for the Resource are: 
(a) 
Actual fuel consumption rate per start (MMBtu/start) multiplied by a resource category generic fuel price (FIP, FOP, or $1.50 per MMBtu, as applicable); and 
(b) 
Unit-specific verifiable operation and maintenance expenses. 
5.6.1.2
Verifiable Minimum-Energy Costs 
(1)
The unit-specific verifiable minimum-energy costs for a Resource are: 
(a) 
Actual fuel cost to operate the unit at LSL; plus 
(b) 
Variable operation and maintenance expenses. 
(2)
The QSE must submit the Resource’s cost information by season if the Resource’s costs vary by season. For gas-fired units, the actual fuel costs must be calculated using the actual seasonal heat rate (which must be supplied to ERCOT with seasonal heat-rate test data) multiplied by FIP.  For coal- and lignite-fired units, the actual fuel costs must be calculated using the actual seasonal heat rate multiplied by a deemed fuel price of $1.50 per MMBtu.  For fuel oil-fired operations, the number of gallons burned must be multiplied by the FOP.
5.6.2
RUC Startup Cost Eligibility
(1)
For purposes of this Section 5.6.2, all contiguous RUC-Committed Hours are considered as one RUC instruction.  For each Resource, only one Startup Cost is eligible per block of contiguous RUC-Committed Hours.
(2)
For a Resource’s Startup Costs in the Operating Day, per RUC instruction, to be included in the calculation of the RUC Guarantee for that Operating Day, all the criteria below must be met: 
(a) 
When the RUC instruction is given, the Resource must not be QSE-committed in the Settlement Interval immediately before the designated start hour or after the last hour of the RUC instruction;
(b)
A later RUC instruction or QSE commitment must not connect the designated start hour or last hour of the RUC instruction to a block of QSE-Committed Intervals that was QSE-committed before the RUC instruction was given;
(c)
The generation breakers must have been open for at least five minutes during the six hours preceding the first RUC-Committed Hour; and
(d)
The generation breakers must have been closed for at least one minute during the RUC commitment period or after the determined five-minute open breaker in the six hours preceding the first RUC-Committed Hour.
5.6.3
Forced Outage of a RUC-Committed Resource
(1)
The calculation of a Make-Whole Payment for a RUC-committed Resource that is eligible to receive startup costs under Section 5.6.2, RUC Startup Cost Eligibility, and that experiences a Forced Outage after unit synchronization is governed by Section 5.6.2, RUC Startup Cost Eligibility.
(2)
If a RUC-committed Resource, which Resource is eligible to include startup costs in its RUC Guarantee under Section 5.6.2, RUC Startup Cost Eligibility, without considering the criteria in subsection (d) of that Section 5.6.2, that experiences startup failure that creates a Forced Outage before breaker close, ERCOT shall include the Resource’s verifiable actual costs in the Resource’s RUC Guarantee, limited to the lesser of: 
(a)
costs that qualify as normal startup expenses, including fuel and operation and maintenance expenses, incurred before the event that caused the Forced Outage; or
(b)
Resource’s Startup Offer in the RUC. 
(3)
The process for determining the verifiable actual costs for a startup attempt under (2) above must be developed by ERCOT, approved by the appropriate TAC subcommittee, and posted to the MIS Secure Area within one Business Day after initial approval and after each approved change. 
5.7
Settlement for RUC Process
5.7.1
RUC Make-Whole Payment
(1)
To make up the difference when the  revenues that a RUC-committed Resource receives are less than its costs as described in (2) below, ERCOT shall calculate a RUC Make-Whole Payment for that Operating Day for that Resource (whether committed by DRUC or HRUC).
(2)
ERCOT shall pay to the QSE for the Resource a Make-Whole Payment if the RUC Guarantee calculated in Section 5.7.1.1, RUC Guarantee, is greater than the sum of:
(a)
RUC Minimum-Energy revenue calculated in Section 5.7.1.2, RUC Minimum-Energy Revenue;
(b)
Revenue less cost above LSL during RUC-Committed Hours calculated in Section 5.7.1.3, Revenue Less Cost Above LSL During RUC-Committed Hours; and 
(c)
Revenue less cost during QSE-Clawback Intervals calculated in Section 5.7.1.4, Revenue Less Cost During QSE Clawback Intervals. 
(3)
The RUC Make-Whole Payment to the QSE for each RUC-committed Resource, including RMR units, for each RUC-Committed Hour in an Operating Day is calculated as follows:
RUCMWAMTq,r,h
=
(-1) * Max (0, RUCGq,r,d – RUCMEREVq,r,d – RUCEXRRq,r,d – RUCEXRQCq,r,d) / RUCHRq,r,d
The above variables are defined as follows:
	Variable
	Unit
	Definition

	RUCMWAMTq,r,h
	$
	RUC Make-Whole Payment—The RUC Make-Whole Payment to the QSE for a Resource, for each RUC-Committed Hour of the Operating Day.

	RUCGq,r,d
	$
	RUC Guarantee—The sum of the Resource’s eligible Startup Costs and Minimum-Energy Costs during all RUC-Committed Hours, for the Operating Day.  See Section 5.7.1.3, RUC Guarantee.

	RUCMEREVq,r,d
	$
	RUC Minimum-Energy Revenue—The sum of the energy revenues for the Resource’s generation up to LSL during all RUC-Committed Hours, for the Operating Day.  See Section 5.7.1.4, RUC Minimum-Energy Revenue.

	RUCEXRRq,r,d
	$
	Revenue Less Cost Above LSL During RUC-Committed Hours—The sum of the total revenue for the Resource’s operating above its LSL less the cost during all RUC-Committed Hours, for the Operating Day.  See Section 5.7.1.5,Revenue Less Cost Above LSL During RUC-Committed Hours.

	RUCEXRQCq,r,d
	$
	Revenue Less Cost During QSE-Clawback Intervals—The sum of the total revenue for the Resource less the cost  during all QSE-Clawback Intervals, for the Operating Day.  See Section 5.7.1.6,  Revenue Less Cost During QSE Clawback Intervals.

	RUCHRq,r,d
	
	RUC Hour – The total number of RUC-Committed Hours, for the Resource for the Operating Day.

	q
	none
	A QSE.

	r
	none
	A  RUC-committed Generation Resource.

	d
	none
	An Operating Day containing the RUC-commitment.

	h
	none
	An hour in the RUC-commitment period.


5.7.1.1
RUC Guarantee
(1)
If a validated Three-Part Supply Offer has been submitted for a Resource for the RUC, then the RUC Guarantee for that Resource is based on the Startup Offer and Minimum-Energy Offer in that validated Three-Part Supply Offer.  If a validated Three-Part Supply Offer has not been submitted for a Resource for the RUC and ERCOT has not yet approved verifiable unit-specific costs for the Resource, then the RUC Guarantee for a Resource is based on the Resource Category Startup Generic Cap and the Resource Category Minimum-Energy Generic Cap.  If a validated Three-Part Supply Offer has not been submitted for a Resource for the RUC and ERCOT has approved verifiable unit-specific costs for the Resource, then the RUC Guarantee for a Resource is based on the most recent ERCOT-approved verifiable unit-specific costs for that Resource.  The RUC Guarantee Minimum-Energy Costs are prorated according to the actual generation when the Resource’s average output during a 15-minute Settlement Interval is below the corresponding LSL.
(2)
The RUC Guarantee is calculated as follows: 
RUCGq,r,d
=
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(SUPRq,r,s * RUCSUFLAGq,r,s) + 
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(MEPRq,r,i * Min ((LSLq,r,i * (¼)), RTMGq,r,i)

If the QSE submitted a validated Three-Part Supply Offer, 

Then, 

SUPRq,r,s
=
SUOq,r,s



MEPRq,r,i
=
MEOq,r,i

Otherwise, 
SUPRq,r,s 
= 
SUCAPq,r,s



MEPRq,r,i 
= 
MECAPq,r,i

If ERCOT has approved verifiable startup and minimum-energy costs for the Resource,

 Then, 

SUCAPq,r,s
=
verifiable startup costsq,r,s



MECAPq,r,i
=
verifiable minimum-energy costsq,r,i

Otherwise, 
SUCAPq,r,s 
= 
RCGSCs



MECAPq,r,i
= 
RCGMECi
The above variables are defined as follows:
	Variable
	Unit
	Definition

	RUCGq,r,d
	$
	RUC Guarantee—The sum of the Resource’s eligible Startup Costs and Minimum-Energy Costs during all RUC-Committed Hours, for the Operating Day.

	SUPRq,r,s
	$/Start
	Startup Price per start—The settlement price for the start s.

	SUOq,r,s
	$/Start
	Startup Offer per start—Represents an offer for all costs incurred by a Generation Resource in starting up and reaching breaker close.

	SUCAPq,r,s
	$/Start
	Startup Cap—The amount used as startup costs if the QSE did not submit a validated Three-Part Supply Offer.  The cap is the RCGSC unless ERCOT has approved verifiable unit-specific startup costs for that Resource, in which case the startup cap is the verifiable unit-specific startup cost.  See Section 5.6.1, Verifiable Costs for more information on verifiable costs.

	RCGSCs
	$/Start
	Resource Category Generic Startup Cost—The Resource Category Generic Startup Cost cap for the category of the Resource, according to Section 4.4.8.2.3, Startup Offer and Minimum-Energy Offer Generic Caps, for the Operating Day.

	RUCSUFLAGq,r,s
	none
	RUC Startup Flag—The flag that indicates whether or not the start s is eligible for RUC Make-Whole Payment.  Its value is one if eligible; otherwise, zero.  See Section 5.6.2, Startup Cost Eligibility and Section 5.6.3, Forced Outage of RUC-Committed Resource, for more information on startup eligibility.

	MEPRq,r,i
	$/MWh
	Minimum-Energy Price—The settlement price for minimum energy for the Settlement Interval i.

	MEOq,r,i
	$/MWh
	Minimum-Energy Offer—Represents an offer for the costs incurred by a Resource in producing energy at the Resource’s LSL for the Settlement Interval i.

	MECAPq,r,i
	$/MWh
	Minimum Energy Cap— The amount used for minimum-energy costs if the QSE did not submit a validated Three-Part Supply Offer.  The cap is the RCGMEC unless ERCOT has approved verifiable unit-specific minimum energy costs for that Resource, in which case the Minimum-Energy cap is the verifiable unit-specific minimum energy cost. See Section 5.6.1, Verifiable Costs for more information on verifiable costs.

	RCGMECi
	$/MWh
	Resource Category Generic Minimum-Energy Cost—The Resource Category Generic Minimum Energy Cost cap for the category of the Resource, according to Section 4.4.8.2.3, Startup Offer and Minimum-Energy Offer Generic Caps, for the Operating Day.

	RTMGq,r,i
	MWh
	Real-Time Metered Generation—The Resource’s metered generation for the Settlement Interval i.

	LSLq,r,i
	MW
	Low Sustained Limit—The limit established by the QSE, continuously updated in Real Time, that describes the minimum sustained energy production capability of the Resource for the hour that includes the Settlement Interval i.

	q
	none
	A QSE.

	r
	none
	A  RUC-committed Generation Resource.

	d
	none
	An Operating Day containing the RUC-commitment.

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

	s
	none
	A start that is eligible to have its costs included in the RUC Guarantee.


5.7.1.2
RUC Minimum-Energy Revenue
The energy revenue for the Resource’s generation up to LSL during all RUC-Committed Hours of the Operating Day is calculated as follows:
RUCMEREVq,r,d
=
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(RTSPPp,i * Min (RTMGq,r,i, (LSLq,r,i * (¼))))
The above variables are defined as follows:
	Variable
	Unit
	Definition

	RUCMEREVq,r,d
	$
	RUC Minimum-Energy Revenue—The sum of the energy revenues for the Resource’s generation up to LSL during all RUC-Committed Hours, for the Operating Day.

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

	RTMGq,r,i
	MWh
	Real-Time Metered Generation—The Resource’s metered generation for the Settlement Interval i.

	LSLq,r,i
	MW
	Low Sustained Limit—The limit established by the QSE, continuously updated in Real Time, that describes the minimum sustained energy production capability of the Resource for the hour that includes the Settlement Interval i.

	q
	none
	A QSE.

	r
	none
	A  RUC-committed Generation Resource.

	d
	none
	An Operating Day containing the RUC-commitment.

	p
	none
	A Resource Node Settlement Point.

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


5.7.1.3
Revenue Less Cost Above LSL During RUC-Committed Hours
The total revenue for the Resource operating above its LSL less the cost based on the Resource’s Energy Offer Curve capped by the energy offer curve cap (as described in 4.4.8.3, Energy Offer Curve and in 4.4.8.3.3, Energy Offer Curve Caps for Make-Whole Calculation Purposes) or proxy Energy Offer Curve described in Section 6.5.7.3, Security Constrained Economic Dispatch, as applicable, during all RUC-Committed Hours of the Operating Day is calculated as follows:
RUCEXRRq,r,d   =   
Max {0, 
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[RTSPPp,i * Max (0, RTMGq,r,i – (LSLq,r,i * (¼)) 



+ (-1) * (VSSVARAMTq,r,i + VSSEAMTq,r,i)



+ (-1) * EMREAMTq,r,i
– RTAIECq,r,i * Max (0, RTMGq,r,i – (LSLq,r,i * (¼)))]


}
The above variables are defined as follows:
	Variable
	Unit
	Definition

	RUCEXRRq,r,d
	$
	Revenue Less Cost Above LSL During RUC-Committed Hours—The sum of the total revenue for the Resource operating above its LSL less the cost during all RUC-Committed Hours, for the Operating Day.

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

	RTAIECq,r,i
	$/MWh
	Real-Time Average Incremental Energy Cost(The average incremental energy cost, calculated using the Energy Offer Curve capped by the Energy Offer Curve Cap, for the Resource’s generation above the LSL for the Settlement Interval i. See Section 4.6.5, DAM Settlement Appendix: Calculation of “Average Incremental Energy Cost” (AIEC).

	RTMGq,r,i
	MWh
	Real-Time Metered Generation—The Resource’s metered generation for the Settlement Interval i.

	LSLq,r,i
	MW
	Low Sustained Limit—The limit established by the QSE, continuously updated in Real Time, that describes the minimum sustained energy production capability of the Resource for the hour that includes the Settlement Interval i.

	VSSVARAMTq,r,i
	$
	Voltage Support Service var Amount by interval—The payment to the QSE for the VSS provided by Generation Resource for the 15-minute Settlement Interval i.  See Section 6.6.7.1, Voltage Support Service Payments.

	VSSEAMTq,r,i
	$
	Voltage Support Service Energy Amount by interval—The lost opportunity payment to the QSE for ERCOT-directed VSS from the Generation Resource for the 15-minute Settlement Interval i.  See Section 6.6.7.1, Voltage Support Service Payments.

	EMREAMTq,r,i
	$
	Emergency Energy Amount by interval—The payment to the QSE as additional compensation for the additional energy produced by the Generation Resource in Real-Time during the Emergency Condition, for the 15-minute Settlement Interval i.  See Section 6.6.9.1, Payment for Emergency Power Increase directed by ERCOT.

	q
	none
	A QSE.

	r
	none
	A  RUC-committed Generation Resource.

	d
	none
	An Operating Day containing the RUC-commitment.

	p
	none
	A Resource Node Settlement Point.

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


5.7.1.4
Revenue Less Cost During QSE Clawback Intervals
The total revenue for the Resource less the cost based on the Resource’s Energy Offer Curve capped by the energy offer curve cap (as described in 4.4.8.3, Energy Offer Curve and in 4.4.8.3.3, Energy Offer Curve Caps for Make-Whole Calculation Purposes) or proxy Energy Offer Curve described in Section 6.5.7.3, Security Constrained Economic Dispatch, as applicable, during all QSE Clawback Intervals of the Operating Day is calculated as follows:
RUCEXRQCq,r,d
=
Max {0, 
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[(RTSPPp,i * RTMGq,r,i )
+ (-1) * (VSSVARAMTq,r,i + VSSEAMTq,r,i)
+ (-1) * EMREAMTq,r,i
– [MEPRq,r,i * Min (RTMGq,r,i, (LSLq,r,i * (¼)))] 
– [RTAIECq,r,i * Max (0, RTMGq,r,i – (LSLq,r,i * (¼)))]]}  

If the QSE submitted a validated Three-Part Supply Offer, 

Then, 

MEPRq,r,i
=
MEOq,r,i

Otherwise, 
MEPRq,r,i 
= 
MECAPq,r,i

If QSE verifiable minimum-energy costs for the Resource are on file,

 Then,

MECAPq,r,i
=
verifiable minimum-energy costsq,r,i

Otherwise, 
MECAPq,r,i
= 
RCGMECi
The above variables are defined as follows:
	Variable
	Unit
	Definition

	RUCEXRQCq,r,d
	$
	Revenue Less Cost During QSE-Clawback Intervals—The sum of the total revenue for the Resource less the cost during all QSE-Clawback Intervals for the Operating Day.

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

	MEPRq,r,i
	$/MWh
	Minimum-Energy Price—The settlement price for minimum energy for the Settlement Interval i.

	MEOq,r,i
	$/MWh
	Minimum-Energy Offer—Represents an offer for the costs incurred by a Resource in producing energy at the Resource’s LSL for the Settlement Interval i.

	MECAPq,r,i
	$/MWh
	Minimum Energy Cap— The amount used for minimum-energy costs if the QSE did not submit a validated Three-Part Supply Offer.  The cap is the RCGMEC unless ERCOT has approved verifiable unit-specific minimum energy costs for that Resource, in which case the Minimum-Energy cap is the verifiable unit-specific minimum energy cost. See Section 5.6.1, Verifiable Costs for more information on verifiable costs.

	RCGMECi
	$/MWh
	Resource Category Generic Minimum-Energy Cost—The Resource Category Generic Minimum-Energy Cost cap for the category of the Resource, according to Section 4.4.8.2.3, Startup Offer and Minimum-Energy Offer Generic Caps, for the Operating Day.

	RTAIECq,r,i
	$/MWh
	Real-Time Average Incremental Energy Cost(The average incremental energy cost, calculated using the Energy Offer Curve capped by the Energy Offer Curve Cap, for the Resource’s generation above the LSL for the Settlement Interval i. See Section 4.6.5, DAM Settlement Appendix: Calculation of “Average Incremental Energy Cost” (AIEC).

	RTMGq,r,i
	MWh
	Real-Time Metered Generation—The Resource’s metered generation for the Settlement Interval i.

	LSLq,r,i
	MW
	Low Sustained Limit—The limit established by the QSE, continuously updated in Real Time, that describes the minimum sustained energy production capability of the Resource for the hour that includes the Settlement Interval i.

	VSSVARAMTq,r,i
	$
	Voltage Support Service var Amount by interval—The payment to the QSE for the VSS provided by Generation Resource for the 15-minute Settlement Interval i.  See Section 6.6.7.1, Voltage Support Service Payments.

	VSSEAMTq,r,i
	$
	Voltage Support Service Energy Amount by interval—The lost opportunity payment to the QSE for ERCOT-directed VSS from the Generation Resource for the 15-minute Settlement Interval i.  See Section 6.6.7.1, Voltage Support Service Payments.

	EMREAMTq,r,i
	$
	Emergency Energy Amount by interval—The payment to the QSE as additional compensation for the additional energy produced by the Generation Resource in Real-Time during the Emergency Condition, for the 15-minute Settlement Interval i.  See Section 6.6.9.1, Payment for Emergency Power Increase directed by ERCOT.

	q
	none
	A QSE.

	r
	none
	A  RUC-committed Generation Resource.

	d
	none
	An Operating Day containing the RUC-commitment.

	p
	none
	A Resource Node Settlement Point.

	i
	none
	A 15-minute Settlement Interval within the hour that is identified as a QSE-Clawback Interval.


5.7.2
RUC Clawback Charge 
(1)
A QSE for a Resource shall pay a RUC Clawback Charge for the Operating Day if the RUC Guarantee is less than the sum of:
(a)
RUC Minimum-Energy Revenue calculated in Section 5.7.1, RUC Make-Whole Payment;
(b)
Revenue Less Cost Above LSL During RUC-Committed Hours calculated in Section 5.7.1.3, Revenue Less Cost Above LSL During RUC-Committed Hours; and 
(c)
Revenue Less Cost During QSE-Clawback Intervals calculated in Section 5.7.1.4, Energy Revenue Less Cost During QSE Clawback Intervals. 
(2)
The amount of the RUC Clawback Charge is a percentage of the difference calculated in subsection (1), above. Whether or not the QSE submits a Three-Part Supply Offer for a Resource determines the clawback percentage.  If the QSE submitted a validated Three-Part Supply Offer for the Resource into the RUC, then the clawback percentage in RUC-Committed Hours is 50% and the clawback percentage in QSE Clawback Intervals is 0%. If not, then the clawback percentage in RUC-Committed Hours is 100% and the clawback percentage in QSE Clawback Intervals is 50%.
(3)
When ERCOT issues a RUC instruction to commit a Resource during the implementation of an EECP, then during the implementation of the EECP in all RUC-Committed Hours, the clawback percentage is 0% if the QSE submitted a validated Three-Part Supply Offer for the Resource into the RUC and 50% otherwise.
(4)
The RUC Clawback Charge for a Resource, including RMR units, for each Operating Day is allocated evenly over the RUC-Committed Hours for that Resource.  
(5)
For each RUC-Committed Resource, the RUC Clawback Charge for each RUC-Committed Hour of the Operating Day is calculated as follows:
If (RUCMEREVq,r,d + RUCEXRRq,r,d – RUCGq,r,d) > 0, 
Then, RUCCBAMTq,r,h
=
[(RUCMEREVq,r,d + RUCEXRRq,r,d – RUCGq,r,d) * RUCCBFRq,r,d + RUCEXRQCq,r,d * RUCCBFCq,r,d]/RUCHRq,r,d 
Otherwise, RUCCBAMTq,r,h = [Max (0, RUCMEREVq,r,d+ RUCEXRRq,r,d + RUCEXRQCq,r,d – RUCGq,r,d) * RUCCBFCq,r,d] / RUCHRq,r,d
The above variables are defined as follows:
	Variable
	Unit
	Definition

	RUCCBAMTq,r,h
	$
	RUC Clawback Charge––The RUC Clawback Charge to a QSE for a Resource as described in Section 5.7.2, RUC Clawback Charge, for each RUC-Committed Hour of the Operating Day for that Resource.

	RUCGq,r,d
	$
	RUC Guarantee—The sum of the Resource’s eligible Startup Costs and Minimum-Energy Costs during all RUC-Committed Hours, for the Operating Day.  See Section 5.7.1.1, RUC Guarantee.

	RUCMEREVq,r,d
	$
	RUC Minimum-Energy Revenue—The sum of the energy revenues for the Resource’s generation up to LSL during all RUC-Committed Hours, for the Operating Day.  See Section 5.7.1.2, RUC Minimum-Energy Revenue.

	RUCEXRRq,r,d
	$
	Revenue Less Cost Above LSL During RUC-Committed Hours—The sum of the total revenue for the Resource above the LSL less the cost during all RUC-Committed Hours, for the Operating Day.  See Section 5.7.1.3,  Revenue Less Cost Above LSL During RUC-Committed Hours.

	RUCEXRQCq,r,d
	$
	Revenue Less Cost from QSE-Clawback Intervals—The sum of the profits during QSE-Clawback Intervals, for the Operating Day.  See Section 5.7.1.4, Revenue Less Cost During QSE Clawback Intervals.

	RUCCBFRq,r,d
	none
	RUC Claw-Back Factor for RUC-Committed Hours—The Resource’s Claw-Back Factor for RUC-Committed Hours, which is 50% if a Three-Part Supply Offer was submitted and 100% otherwise.  During EECP conditions the Resource’s clawback factor for RUC-Committed Hours is 0% if a Three-Part Supply Offer was submitted and 50% otherwise.

	RUCCBFCq,r,d
	none
	RUC Claw-Back Factor for QSE Clawback intervals— The Resource’s clawback factor for QSE Clawback Intervals, which is 0% if a Three-Part Supply Offer was submitted and 50% otherwise.

	RUCHRq,r,d
	none
	RUC Hour – The total number of RUC-Committed Hours, for the Resource for the Operating Day.

	q
	none
	A QSE.

	r
	none
	A  RUC-committed Generation Resource.

	d
	none
	An Operating Day containing the RUC-commitment.

	h
	none
	An hour in the RUC-commitment period.


5.7.3
Payment When ERCOT Decommits a QSE -Committed Resource 
(1)
If ERCOT decommits a QSE-committed Resource during the RUC process earlier than its scheduled shutdown within the Operating Day, then no compensation is due to the affected QSE from ERCOT. 
(2)
If ERCOT decommits a QSE self-committed Resource that is not scheduled to shutdown within the Operating Day, then ERCOT shall pay the affected QSE an amount as calculated below for the hours of decommitment.  The hours used in the calculation are the hours beginning with the first decommitted hour until the later of: 
(a)
The hour ERCOT determines that the Resource may again be at LSL; and 
(b)
The end of the last hour of the Operating Day.  
(3)
The payment for a RUC decommitment instruction for a Resource, including RMR units, is calculated for each hour as follows:
RUCDCAMTq,r,h
=
(-1) * Max (0, (SUPRq,r,s - 
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(Max (0, MEPRq,r,i - RTSPPp,i) * (LSLq,r,i * (¼))))) / NCDCHRq,r,h  
Where:
If the QSE submitted a validated Three-Part Supply Offer, 
Then, 

SUPRq,r,s

=
SUOq,r,s


MEPRq,r,i
=
MEOq,r,i
Otherwise, 
SUPRq,r,s 
= 
SUCAPq,r,s


MEPRq,r,i 
= 
MECAPq,r,i
If QSE verifiable startup and minimum-energy costs for the Resource are on file,
 Then, 

SUCAPq,r,s
=
verifiable startup costsq,r,s


MECAPq,r,i
=
verifiable minimum-energy costsq,r,i
Otherwise, 
SUCAPq,r,s 
= 
RCGSCs


MECAPq,r,i
= 
RCGMECi
The above variables are defined as follows:
	Variable
	Unit
	Definition

	RUCDCAMTq,r,h
	$
	RUC De-commitment Payment Amount—The payment to the QSE for the Resource that was de-committed by ERCOT but that was not scheduled to shut down in the Operating Day, for each decommited hour of the Operating Day.

	SUPRq,r,s 
	$/Start
	Startup Price per start—The settlement price for the start s.

	SUOq,r,s
	$/Start
	Startup Offer per start—Represents an offer for all costs incurred by a Generation Resource in starting up and reaching breaker close.

	SUCAPq,r,s
	$/Start
	Startup Cap—The amount used as startup costs if the QSE did not submit a validated Three-Part Supply Offer.  The cap is the RCGSC unless ERCOT has approved verifiable unit-specific startup costs for that Resource, in which case the startup cap is the verifiable unit-specific startup cost.  See Section 5.6.1, Verifiable Costs for more information on verifiable costs.

	RCGSCs
	$/Start
	Resource Category Generic Startup Cost—The Generic Startup Cost cap for the category of the Resource, according to Section 4.4.8.2.3, Startup Offer and Minimum-Energy Offer Generic Caps, for the Operating Day.

	MEPRq,r,I
	$/MWh
	Minimum-Energy Price—The settlement price for minimum energy for the Settlement Interval i.

	MEOq,r,i
	$/MWh
	Minimum-Energy Offer—Represents an offer for the costs incurred by a Resource in producing energy at the Resource’s LSL for the Settlement Interval i.

	MECAPq,r,i
	$/MWh
	Minimum Energy Cap— The amount used for minimum-energy costs if the QSE did not submit a validated Three-Part Supply Offer.  The cap is the RCGMEC unless ERCOT has approved verifiable unit-specific minimum energy costs for that Resource, in which case the Minimum-Energy cap is the verifiable unit-specific minimum energy cost. See Section 5.6.1, Verifiable Costs for more information on verifiable costs.

	RCGMECi
	$/MWh
	Resource Category Generic Minimum Energy Cost—The Generic Minimum Energy Cost cap for the category of the Resource, according to Section 4.4.8.2.3, Startup Offer and Minimum-Energy Offer Generic Caps, for the Operating Day.

	LSLq,r,i 
	MW
	Low Sustained Limit—The limit established by the QSE, continuously updated in Real Time, that describes the minimum sustained energy production capability of the Resource for the hour that includes the Settlement Interval i. 

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

	NCDCHRq,r,h
	none
	Number of Continuous De-committed Hours— The number of continuous decommitment hours within an Operating Day.

	q
	none
	A QSE.

	r
	none
	A  RUC-decommitted Generation Resource.

	h
	none
	An hour in the RUC Decommitment period.

	p
	none
	A Resource Node Settlement Point.

	s
	none
	A Start.

	i
	none
	A 15-minute Settlement Interval within the hour that includes an ERCOT De-commitment.


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
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 / RUCCAPTOTruchi)] / 4
Where:
RUCMWAMTRUCTOTruc,h 
=
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RUCMWAMTruc,q,r,h
RUCCAPTOTruc,h
     =
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HSLruc,h,r
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 a Resource, for a particular RUC process, for the hour that includes the 15-minute Settlement Interval.  See Section 5.7.1, RUC Make-Whole Payment.

	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 below.

	RUCCAPTOTruc,h
	MW
	RUC Capacity Total—The sum of the 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 below.

	HSLruc,h,r
	MW
	High Sustained Limit— A High Sustainable limit of a Generation Resource as defined in Section 2, Definitions, for the hour that includes the Settlement Interval i.

	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 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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RUCSFruc,i,q
(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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prior
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RUCCAPCREDITq,i,z)
(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, ((
[image: image16.wmf]p

S

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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HASLSNAPq,r,h + (RUCCPSNAPq,h –RUCCSSNAPq,h) + (
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DAEPq,p,h –
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DAESq,p,h) + (
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RTQQEPSNAPq,p,i – 
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RTQQESSNAPq,p,i)
(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, ((
[image: image22.wmf]p

S

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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HASLADJq,r,h + (RUCCPADJq,h – RUCCSADJq,h) + (
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DAEPq,p,h – 
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DAESq,p,h) + (
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RTQQEPADJq,p,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.


5.7.4.1.2
RUC Capacity Credit
A QSE that is charged for a capacity shortfall in one RUC process gets a capacity credit equal to the minimum of the QSE’s RUC shortfall (MW) or the total RUC capacity purchased multiplied by the QSE’s shortfall ratio share.  The capacity credit to be used in future RUC processes for the same 15-minute Settlement Interval is calculated as follows:
RUCCAPCREDITruc,i,q
=
Min [RUCSFruc,i,q, (RUCCAPTOTruc,h* RUCSFRSruc,i,q)]
The above variables are defined as follows:
	Variable
	Unit
	Definition

	RUCCAPCREDITruc,i,q
	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.  

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

	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.

	RUCCAPTOTruc,h
	MW
	RUC Capacity Total—The total capacity of all RUC-committed Resources during the RUC process, for the hour that includes the 15-minute Settlement Interval.  

	q
	none
	A QSE.

	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 Capacity Credit is calculated.


5.7.4.2
RUC Make-Whole Uplift Charge
If the revenues from the charges under Section 5.7.4.1 are not enough to cover all RUC Make-Whole Payments, including amounts for RMR Units, for a 15-minute Settlement Interval, then the difference will be uplifted to all QSEs on a Load Ratio Share basis, as a RUC Make-Whole Uplift Charge, calculated as follows: 
LARUCAMTq,i
=
(-1) * ( 
RUCMWAMTTOTh / 4 + 
RUCCSAMTTOTi) * LRSq,i
Where:

RUCMWAMTTOTh 
=
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RUCMWAMTRUCTOTruc,h

RUCCSAMTTOTi
     
=
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The above variables are defined as follows:
	Variable
	Unit
	Definition

	LARUCAMTq,i
	$
	RUC Make-Whole Uplift Charge—The amount owed from the QSE based on Load Ratio Share, for the 15-minute Settlement Interval.

	RUCMWAMTTOTh
	$
	RUC Make-Whole Amount Total—The sum of RUC Make-Whole Payments for all RUC processes, including amounts for RMR Units, for the hour that includes 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 payments for RMR Units, for the hour that includes the 15-minute Settlement Interval.

	RUCCSAMTTOTi
	$
	RUC Capacity Amount Total—The sum of RUC Capacity-Short Charges for all QSEs and RUC processes, including payments for RMR Units, for the 15-minute Settlement Interval.

	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.

	LRSq,i
	none
	Load Ratio Share—The ratio of Adjusted Metered Load to the total ERCOT Adjusted Metered Load for the 15-minute Settlement Interval.  See Section 6.6.2, Load Ratio Share, item (2).

	i
	none
	A 15-minute Settlement Interval.

	h
	none
	The hour that includes the Settlement Interval i. 

	ruc
	none
	A RUC Process.

	q
	none
	A QSE.


5.7.5
RUC Clawback Payment
ERCOT shall pay the revenues from all RUC Clawback Charges, including amounts for RMR units, in a 15-minute Settlement Interval to all QSEs, on a Load Ratio Share basis, as the RUC Clawback Payment. The RUC Clawback Payment is calculated as follows for each QSE for each 15-minute Settlement Interval: 
LARUCCBAMTq,i
=
(-1) * (RUCCBAMTTOTh / 4 * LRSq,i)
Where:

RUCCBAMTTOTh
=
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RUCCBAMTq,r,h
The above variables are defined as follows:
	Variable
	Unit
	Definition

	LARUCCBAMTq,i
	$
	RUC Clawback Payment—The RUC Make-Whole Clawback Payment to a QSE to uplift RUC Make-Whole Clawback Charges received, for a 15-minute Settlement Interval.

	RUCCBAMTTOTh
	$
	RUC Clawback Charge Total —The sum of RUC Clawback Charges to all QSEs, including amounts for RMR Units, for hour that includes the 15-minute Settlement Interval.

	LRSq,i
	none
	Load Ratio Share—The ratio of Adjusted Metered Load to the total ERCOT Adjusted Metered Load for the 15-minute Settlement Interval.  See Section 6.6.2, Load Ratio Share, item (2).

	RUCCBAMTq,r,h
	$
	RUC Clawback Charge—The RUC Clawback Charge to the QSE q for the Resource r, for the hour that includes the 15-minute Settlement Interval.

	q
	None
	A QSE.

	i
	none
	A 15-minute Settlement Interval.

	h
	none
	The hour that includes the Settlement Interval i. 

	r
	none
	A Generation Resource.


5.7.6
RUC Decommitment Charge 
ERCOT shall charge each QSE a RUC Decommitment Charge, on a Load Ratio Share basis, all revenues paid as a result of RUC Decommitment Payments, including amounts for RMR units. The RUC Decommitment Charge for a 15-minute Settlement Interval is calculated as follows:
LARUCDCAMTq,i
=
(-1) * [(RUCDCAMTTOTh / 4 ) * LRSq,i]
Where:

RUCDCAMTTOTh
=
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RUCDCAMTq,r,h
The above variables are defined as follows:
	Variable
	Unit
	Definition

	LARUCDCAMTq,i
	$
	RUC Decommitment Charge—The RUC Decommitment Charge to a QSE, for a 15-minute Settlement Interval.

	RUCDCAMTTOTh
	$
	RUC Decommitment Charge Total—The sum of RUC Decommitment Payments to all QSEs, including amounts for RMR Units, for the hour that includes the 15-minute Settlement Interval.

	LRSq,i
	none
	Load Ratio Share—The ratio of Adjusted Metered Load to the total ERCOT Adjusted Metered Load for the 15-minute Settlement Interval.  See Section 6.6.2, Load Ratio Share, item (2).

	RUCDCAMTq,r,h
	$
	RUC Decommitment Charge —The RUC Decommitment Charge to the QSE q for the Resource r, for the hour that includes the 15-minute Settlement Interval.

	q
	None
	A QSE.

	i
	none
	A 15-minute Settlement Interval.

	h
	none
	The hour that includes the Settlement Interval i. 

	r 
	None
	A Generation Resource.
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