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Luminant supports the October 30, 2019 ERCOT comments to replace the Average Incremental Energy Cost (AIEC) with the Energy Offer Curve cost caps.  However, Luminant proposes a change to the Business Case.  

While Luminant agrees that average costs may decline with increased production, average cost is irrelevant in the construction of cost-based Energy Offer Curves.  Incremental cost, which is used to create Energy Offer Curves, increases with increased production.  In addition, peak firing, duct burners and other types of power augmentation that can only be utilized at maximum output are rarely the most efficient MWs of the Resource and only utilized in times of scarcity or when pricing rises to a level to recover the additional cost of those actions.  Luminant is opposed to a blanket statement that the first MW must have a higher price than the last.  

Luminant recommends approving NPRR971 with the updated Business Case. 
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	NPRR Number
	971
	NPRR Title
	Replacing the Real-Time Average Incremental Energy Cost


	Revision Description
	This Nodal Protocol Revision Request (NPRR) replaces the Average Incremental Energy Cost (AIEC) used in Real-Time Settlements with the Energy Offer Curve cost caps.

	Business Case
	With respect to the Make-Whole calculation, an Energy Offer Curve cap is utilized as a proxy for the cost to generate above the Low Sustained Limit (LSL) of a Resource.  This proxy cost is used as a cost cap in the calculation of the Day-Ahead Make-Whole Payment and the Reliability Unit Commitment (RUC) Make-Whole Payment/Clawback Charge.  Specifically, in RUC Make-Whole Payment calculations, the Energy Offer Curve cap puts an upper limit on the Average Incremental Energy Cost (AIEC) value.
 

Resources that are RUC-committed must have Energy Offer Curves greater than $1,500/MWh.  As a result of this RUC price floor, the Energy Offer Curve cost caps will be below the $1,500/MWh value, resulting in the Real-Time AIEC (RTAIEC) value to be set to the Energy Offer Curve cost cap.  Calculating the RTAIEC for Resources that are RUC-committed is an extra step without any benefits since the calculated value is not being used.

AIEC is also used for Settlement of High Dispatch Limit (HDL) override payments and Voltage Support Service (VSS) payments.  While these Settlements do not incorporate the RUC price floor, the AIEC approach should nonetheless be replaced with the Energy Offer Curve cost cap for these Settlements.  
Because the Settlement system uses Energy Offer Curves to calculate RTAIEC, NPRRs that modify the timing of submission for Energy Offer Curves and NPRRs that modify the ERCOT creation or modification of submitted Energy Offer Curves (Section 6.5.7.3, Security Constrained Economic Dispatch) result in unintended Settlement system impacts.  Replacing the RTAIEC should result in minimal impact to Qualified Scheduling Entity (QSE) Settlement and will reduce the impact of future system changes.


	Revised Proposed Protocol Language


4.4.9.3.3
Energy Offer Curve Cost Caps 
(1)
The following Energy Offer Curve Cost Caps must be used for the purpose of make-whole Settlements, Real-Time High Dispatch Limit Override Energy Payments, and Voltage Support Service Payments:

(a)
Nuclear = $15.00/MWh;

(b)
Coal and Lignite = $18.00/MWh;

(c)
Combined Cycle greater than 90 MW = 9 MMBtu/MWh * ((Percentage of FIP * FIP) + (Percentage of FOP * FOP))/100, as specified in the Energy Offer Curve;

(d)
Combined Cycle less than or equal to 90 MW = 10 MMBtu/MWh * ((Percentage of FIP * FIP) + (Percentage of FOP * FOP))/100, as specified in the Energy Offer Curve;

(e)
Gas - Steam Supercritical Boiler = 10.5 MMBtu/MWh * ((Percentage of FIP * FIP) + (Percentage of FOP * FOP))/100, as specified in the Energy Offer Curve;

(f)
Gas Steam Reheat Boiler = 11.5 MMBtu/MWh * ((Percentage of FIP * FIP) + (Percentage of FOP * FOP))/100, as specified in the Energy Offer Curve;

(g)
Gas Steam Non-reheat or boiler without air-preheater = 14.5 MMBtu/MWh * ((Percentage of FIP * FIP) + (Percentage of FOP * FOP))/100, as specified in the Energy Offer Curve;

(h)
Simple Cycle greater than 90 MW = 14 MMBtu/MWh * ((Percentage of FIP * FIP) + (Percentage of FOP * FOP))/100, as specified in the Energy Offer Curve;

(i)
Simple Cycle less than or equal to 90 MW = 15 MMBtu/MWh * ((Percentage of FIP * FIP) + (Percentage of FOP * FOP))/100, as specified in the Energy Offer Curve;

(j)
Reciprocating Engines = 16 MMBtu/MWh * ((Percentage of FIP * FIP) + (Percentage of FOP * FOP))/100, as specified in the Energy Offer Curve;

	[NPRR664:  Replace paragraphs (c)-(j) above with the following upon system implementation:]

(c)
Combined Cycle greater than 90 MW = 9 MMBtu/MWh * ((Percentage of FIPRr * FIPRr) + (Percentage of FOP * FOP))/100, as specified in the Energy Offer Curve;

(d)
Combined Cycle less than or equal to 90 MW = 10 MMBtu/MWh * ((Percentage of FIPRr * FIPRr) + (Percentage of FOP * FOP))/100, as specified in the Energy Offer Curve;

(e)
Gas - Steam Supercritical Boiler = 10.5 MMBtu/MWh * ((Percentage of FIPRr * FIPRr) + (Percentage of FOP * FOP))/100, as specified in the Energy Offer Curve;

(f)
Gas Steam Reheat Boiler = 11.5 MMBtu/MWh * ((Percentage of FIPRr * FIPRr) + (Percentage of FOP * FOP))/100, as specified in the Energy Offer Curve;

(g)
Gas Steam Non-reheat or boiler without air-preheater = 14.5 MMBtu/MWh * ((Percentage of FIPRr * FIPRr) + (Percentage of FOP * FOP))/100, as specified in the Energy Offer Curve;

(h)
Simple Cycle greater than 90 MW = 14 MMBtu/MWh * ((Percentage of FIPRr * FIPRr) + (Percentage of FOP * FOP))/100, as specified in the Energy Offer Curve;

(i)
Simple Cycle less than or equal to 90 MW = 15 MMBtu/MWh * ((Percentage of FIPRr * FIPRr) + (Percentage of FOP * FOP))/100, as specified in the Energy Offer Curve;

(j)
Reciprocating Engines = 16 MMBtu/MWh * ((Percentage of FIPRr * FIPRr) + (Percentage of FOP * FOP))/100, as specified in the Energy Offer Curve;


(k)
Hydro = $10.00/MWh;

(l)
Other = SWCAP;

(m)
RMR Resource = SWCAP;

(n)
Wind Generation Resources = $0.00/MWh; and

(o) 
PhotoVoltaic Generation Resource (PVGR) = $0.00/MWh.

(2)
ERCOT shall produce an annual report each April that provides the amount of DAM and RUC Make-Whole Payments during the previous calendar year for Resources categorized as Other, per item (1)(l) above, as a percentage of the total amount of DAM and RUC Make-Whole Payments made during the previous calendar year.  The report shall be based on final Settlements and include the total number of Resources classified as Other.  ERCOT shall present this report annually to the appropriate Technical Advisory Committee (TAC) subcommittee.  If there are no Make-Whole Payments for Resources categorized as Other for a given calendar year, then ERCOT will not be required to produce the annual report.
(3)
Items in paragraphs (1)(c) and (d) above are determined by capacity of largest simple-cycle combustion turbine in the train selected.

(4)
The FIP and FOP used to calculate the Energy Offer Curve Cap for Make-Whole Payment calculation purposes shall be the FIP or FOP for the Operating Day.  In the event the Energy Offer Curve Cap for Make-Whole Payment calculation purposes must be calculated before the FIP or FOP is available for the particular Operating Day, the FIP and FOP for the most recent preceding Operating Day shall be used.  Once the FIP and FOP are available for a particular Operating Day, those values shall be used in the calculations.  If the percentage fuel mix is not specified or if no Energy Offer Curve exists, then the minimum of FIP or FOP shall be used.

	[NPRR664:  Replace paragraph (4) above with the following upon system implementation:]

(4)
The FIPRr and FOP used to calculate the Energy Offer Curve Cap for Make-Whole Payment calculation purposes shall be the FIPRr or FOP for the Operating Day.  In the event the Energy Offer Curve Cap for Make-Whole Payment calculation purposes must be calculated before the FIPRr or FOP is available for the particular Operating Day, the FIPRr and FOP for the most recent preceding Operating Day shall be used.  Once the FIPRr and FOP are available for a particular Operating Day, those values shall be used in the calculations.  If the percentage fuel mix is not specified or if no Energy Offer Curve exists, then the minimum of FIPRr or FOP shall be used.


4.6.5
Calculation of “Average Incremental Energy Cost” (AIEC)

(1)
The methodology of AIEC calculation is presented below.  AIEC is used to account for the additional cost for a Generation Resource to produce energy above its LSL.  This cost calculation methodology is used for the calculation of the DAAIEC variable. 

I.
Energy Offer Curve:

	Index (i)
	MW
	$/MWh

	1
	Q1
	P1

	2
	Q2
	P2

	[image: image1.wmf]M


	[image: image2.wmf]M


	[image: image3.wmf]M



	N (N(10)
	QN
	PN



II.
MW quantity corresponding with Energy Offer Curve Cost Cap
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III.
Energy Offer Curve capped with the Energy Offer Curve Cost Cap:
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IV.
Cleared offer on the capped Energy Offer Curve:
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V.
Incremental energy price corresponding with cleared offer, on the capped Energy Offer Curve or between two points along the Energy Offer Curve:
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VI.
AIEC corresponding with (Q-Q1>0), on the capped Energy Offer Curve:
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5.7.1.3
Revenue Less Cost Above LSL During RUC-Committed Hours

(1)
The total revenue for a Resource operating above its LSL less the cost based on the Energy Offer Curve Cost Cap (as described in Section 4.4.9.3.3, Energy Offer Curve Cost Caps) during all RUC-Committed Hours of the Operating Day is Revenue Less Cost Above LSL During RUC-Committed Hours.  

(2)
The LSL used to calculate Revenue Less Cost Above LSL During RUC-Committed Hours for a Combined Cycle Train is the LSL that correspond to the Combined Cycle Generation Resource, within the Combined Cycle Train, that is RUC-committed for the hour.

(3)
For each RUC-committed Resource, Revenue Less Cost Above LSL During RUC-Committed Hours is calculated as follows:
RUCEXRR q, r, d   =   Max {0, [image: image22.wmf]i

S

[RTSPP p, i * Max (0, RTMG q, r, i – (LSL q, r, i * (¼))) 




+ (-1) * (VSSVARAMT q, r, i + VSSEAMT q, r, i)




+ (-1) * EMREAMT q, r, i 




– RTEOCOST q, r, i * Max (0, RTMG q, r, i – (LSL q, r, i * (¼)))]}

The above variables are defined as follows:
	Variable
	Unit
	Definition

	RUCEXRR q, r, d
	$
	Revenue Less Cost Above LSL During RUC-Committed Hours—The sum of the total revenue for Resource r represented by QSE q operating above its LSL less the cost during all RUC-Committed Hours, for the Operating Day d.  When one or more Combined Cycle Generation Resources are committed by RUC, revenue less cost above LSL is calculated for the Combined Cycle Train for all RUC-committed Combined Cycle Generation Resources.

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

	RTEOCOST q, r, i
	$/MWh
	Real-Time Energy Offer Curve Cost Cap(The Energy Offer Curve Cost Cap for Resource r represented by QSE q, for the Resource’s generation above the LSL for the Settlement Interval i.  See Section 4.4.9.3.3, Energy Offer Curve Cost Caps.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	RTMG q, r, i
	MWh
	Real-Time Metered Generation—The metered generation of Resource r represented by QSE q for the Settlement Interval i.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

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

	VSSVARAMT q, r, i
	$
	Voltage Support Service VAr Amount by interval—The payment to the QSE q for the Voltage Support Service (VSS) provided by Generation Resource r for the 15-minute Settlement Interval i.  See Section 6.6.7.1, Voltage Support Service Payments.  Payment for VSS is made to the Combined Cycle Train.

	VSSEAMT q, r, i
	$
	Voltage Support Service Energy Amount by interval—The lost opportunity payment to the QSE q for ERCOT-directed VSS from the Generation Resource r for the 15-minute Settlement Interval i.  See Section 6.6.7.1.  Payment for emergency energy is made to the Combined Cycle Train.

	EMREAMT q, r, i
	$
	Emergency Energy Amount by interval—The payment to the QSE q as additional compensation for the additional energy produced by the Generation Resource r 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.  Payment for emergency energy is made to the Combined Cycle Train.

	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.


	[NPRR884:  Replace paragraph (3) above with the following upon system implementation:]

(3)
For each RUC-committed Resource, Revenue Less Cost Above LSL During RUC-Committed Hours is calculated as follows:
RUCEXRR q, r, d   =   Max {0, [image: image23.wmf]i

S

[RUCEXRR96 q, r, i]}
Where,

RUCEXRR96 q, r, i  =
RTSPP p, i * Max (0, RTMG q, r, i – (LSL q, r, i * (¼))) 



+ (-1) * (VSSVARAMT q, r, i + VSSEAMT q, r, i)



+ (-1) * EMREAMT q, r, i 



– RTEOCOST q, r, i * Max (0, RTMG q, r, i – (LSL q, r, i * (¼)))

The above variables are defined as follows:
Variable

Unit

Definition

RUCEXRR q, r, d
$

Revenue Less Cost Above LSL During RUC-Committed Hours—The sum of the total revenue for Resource r represented by QSE q operating above its LSL less the cost during all RUC-Committed Hours, for the Operating Day d.  When one or more Combined Cycle Generation Resources are committed by RUC, revenue less cost above LSL is calculated for the Combined Cycle Train for all RUC-committed Combined Cycle Generation Resources.

RUCEXRR96 q, r, i
$

Revenue Less Cost Above LSL During RUC-Committed Hours by interval—The total revenue for Resource r represented by QSE q operating above its LSL less the cost during all RUC-Committed hours, for the Settlement Interval i.  When one or more Combined Cycle Generation Resources are committed by RUC, revenue less cost above LSL is calculated for the Combined Cycle Train for all RUC-committed Combined Cycle Generation Resources.
RTSPP p, i
$/MWh

Real-Time Settlement Point Price—The Real-Time Settlement Point Price at the Resource’s Resource Node Settlement Point p for the Settlement Interval i.

RTEOCOST q, r, i
$/MWh

Real-Time Energy Offer Curve Cost Cap (The Energy Offer Curve Cost Cap for Resource r represented by QSE q,  for the Resource’s generation above the LSL for the Settlement Interval i.  See Section 4.4.9.3.3 Energy Offer Curve Cost Caps.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

RTMG q, r, i
MWh

Real-Time Metered Generation—The metered generation of Resource r represented by QSE q for the Settlement Interval i.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

LSL q, r, i
MW

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

VSSVARAMT q, r, i
$

Voltage Support Service VAr Amount by interval—The payment to the QSE q for the Voltage Support Service (VSS) provided by Generation Resource r for the 15-minute Settlement Interval i.  See Section 6.6.7.1, Voltage Support Service Payments.  Payment for VSS is made to the Combined Cycle Train.
VSSEAMT q, r, i
$

Voltage Support Service Energy Amount by interval—The lost opportunity payment to the QSE q for ERCOT-directed VSS from the Generation Resource r for the 15-minute Settlement Interval i.  See Section 6.6.7.1.  Payment for emergency energy is made to the Combined Cycle Train.
EMREAMT q, r, i
$

Emergency Energy Amount by interval—The payment to the QSE q as additional compensation for the additional energy produced by the Generation Resource r 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.  Payment for emergency energy is made to the Combined Cycle Train.
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

1)
The total revenue for a Resource less the cost based on the Energy Offer Curve Cost Cap as described in Section 4.4.9.3.3, Energy Offer Curve Cost Caps, during all QSE Clawback Intervals of the Operating Day is Revenue Less Cost During QSE-Clawback Intervals.
(2)
The MEPR and LSL used to calculate Revenue Less Cost During QSE Clawback Intervals for a Combined Cycle Train is the MEPR and LSL that corresponds to the Combined Cycle Generation Resource, within a Combined Cycle Train, that operates in Real-Time for the QSE Clawback Interval.

(3)
For each QSE Clawback Interval, Revenue Less Cost During QSE Clawback Intervals is calculated as follows:

RUCEXRQCq,r,d

=
Max {0, [image: image24.wmf]i

S

[(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)))] 




– [RTEOCOSTq,r,i * Max (0, RTMGq,r,i – (LSLq,r,i * (¼)))]]}  

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

Then, 

MEPRq,r,i
=
Min (MEOq,r,i, MECAPq,r,i)


Otherwise, 
MEPRq,r,i 
= 
MECAPq,r,i
If ERCOT has approved verifiable minimum-energy costs for the Resource,

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 Resource r less the cost during all QSE-Clawback Intervals for the Operating Day.  When one or more Combined Cycle Generation Resources are committed by RUC, Revenue Less Cost During QSE-Clawback Intervals is calculated for the Combined Cycle Train for all Combined Cycle Generation Resources earning revenue in QSE-Clawback Intervals.

	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 Resource r for minimum energy for the Settlement Interval i.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.

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

	MECAPq,r,i
	$/MWh
	Minimum-Energy Cap—The amount used for Resource r for minimum-energy costs.  The minimum cost is the Resource Category Minimum-Energy Generic Cap (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.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.

	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 4.4.9.2.3, Startup Offer and Minimum-Energy Offer Generic Caps, for the Operating Day.

	RTEOCOST q, r, i
	$/MWh
	Real-Time Energy Offer Curve Cost Cap(The Energy Offer Curve Cost Cap for Resource r represented by QSE q, for the Resource’s generation above the LSL for the Settlement Interval i.  See Section 4.4.9.3.3, Energy Offer Curve Cost Caps.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	RTMG q, r, i
	MWh
	Real-Time Metered Generation—The Resource r’s metered generation for the Settlement Interval i.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

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

	VSSVARAMT q, r, i
	$
	Voltage Support Service VAr Amount by interval—The payment to the QSE for the VSS provided by Generation Resource r for the 15-minute Settlement Interval i.  See Section 6.6.7.1, Voltage Support Service Payments.  Payment for VSS is made to the Combined Cycle Train.

	VSSEAMT q, r, i
	$
	Voltage Support Service Energy Amount by interval—The lost opportunity payment to the QSE for ERCOT-directed VSS from the Generation Resource r for the 15-minute Settlement Interval i.  See Section 6.6.7.1.  Payment for VSS is made to the Combined Cycle Train.  

	EMREAMT q, r, i
	$
	Emergency Energy Amount by interval—The payment to the QSE as additional compensation for the additional energy produced by the Generation Resource r 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.  Payment for emergency energy is made to the Combined Cycle Train.  

	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.


6.6.3.7
Real-Time High Dispatch Limit Override Energy Payment  

(1)
If ERCOT directs a reduction in a Generation Resource’s real power output by employing a manual High Dispatch Limit (HDL) override and the reduction causes the QSE to suffer a demonstrable financial loss, the QSE may be eligible for a Real-Time High Dispatch Limit Override Energy Payment, as calculated below, upon providing documented proof of that loss.  In order to qualify for this payment the QSE must:

(a)
Have complied with ERCOT Dispatch Instructions to reduce real power output;

(b)
Have received a SCED Base Point equal to the Resource’s HDL override, during the 15-minute Settlement Interval;

(c)
Have incurred a demonstrable financial loss associated with variable cost components of DAM obligations or energy purchase or sale provisions of bilateral contracts (as opposed to lost opportunity costs), in consequence of the HDL override; and

(d)
File a timely Settlement and billing dispute, including the following items: 

(i)
An attestation signed by an officer or executive with authority to bind the QSE;

(ii)
The dollar amount and calculation of the financial loss by Settlement Interval;

(iii)
An explanation of the nature of the loss and how it was attributable to the HDL override; and 

(iv)
Sufficient documentation to support the QSE’s calculation of the amount of the financial loss.

(2)
ERCOT may request additional supporting documentation or explanation with respect to the submitted materials within 15 Business Days of receipt.  Additional information requested by ERCOT must be provided by the QSE within 15 business days of ERCOT’s request.  ERCOT will provide Notice of its acceptance or rejection of the claim for the High Dispatch Limit Override Energy Payment within 15 Business Days of the updated submission. 

(3)
The Energy Offer Curve used to calculate the Real-Time High Dispatch Limit Override Energy Payment will be the most recent valid Energy Offer Curve received by ERCOT that was effective for the disputed interval(s) when the HDL override was issued.  If no curve exists for the interval being disputed, ERCOT will use the most recent valid Energy Offer Curve received before the HDL override was issued for an interval prior to the disputed interval(s).

The payment shall be calculated as follows:  

HDLOEAMT q, r, p, i =  
(-1) * Min {HDLOAL q, r, p, i, Max(0, ((RTSPPp, i – RTRSVPOR i – RTRDP i – RTEOCOST q, r, i ) * HDLOQTY q, r, p, i ))}

Where:

HDLOQTY q, r, p, i       =  Max(0, (¼ (HDLOBRKP q, r, p, i – AVGHDL q, r, p, i)))
HDLOBRKP q, r, p, i      =  Min(AVGHASL q, r, p, i , HDLOBRKPCP q, r, p, i )

The above variables are defined as follows:

	Variable
	Unit
	Definition

	HDLOAL q, r, p, i
	$
	High Dispatch Limit override attested losses - The financial loss to the QSE due to the HDL override as attested by the QSE in accordance with paragraph (1)(d) above.

	HDLOEAMT q, r, p, i
	$
	High Dispatch Limit override energy amount per QSE per Generation Resource—The payment to QSE q for an ERCOT-issued HDL override for Generation Resource r at Settlement Point p for the 15-minute Settlement Interval i.  For a combined cycle Resource, r is a Combined Cycle Train.

	HDLOBRKPq, r, p,  i
	MW
	High Dispatch Limit override break point per QSE per Resource—The point on the Energy Offer Curve corresponding to the lesser of the AVGHASL or the interception between the RTSPP of the Generation Resource r represented by QSE q minus the Real-Time Reserve Price for On-Line Reserves and the Real-Time On-Line Reliability Deployment Price and the Energy Offer Curve of Generation Resource r represented by QSE q, for the 15-minute Settlement Interval i.  For a combined cycle Resource, r is a Combined Cycle Train.

	AVGHDLq, r,  p,  i
	MW
	Average High Dispatch Limit per QSE per Settlement Point per Resource—The time-weighted average of all 4-second HDL values calculated by the Resource Limit Calculator, subject to the manual HDL override, for the Generation Resource or Controllable Load Resource r represented by QSE q at Settlement Point p within the 15-minute Settlement Interval i.  For a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.  

	AVGHASL q, r, p, i
	MW
	Average High Ancillary Service Limit per QSE per Settlement Point per Resource—The time-weighted average High Ancillary Service Limit (HASL) calculated every four seconds by the Resource Limit Calculator for the Generation Resource or Controllable Load Resource r represented by QSE q at Settlement Point p within the 15-minute Settlement Interval i.  For a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.  

	HDLOBRKPCP q, r, p, i
	MW
	High Dispatch Limit override break point at clearing price per QSE per Resource—The MW value on the Energy Offer Curve corresponding to the Real-Time Settlement Point Price of Generation Resource r represented by QSE q at Settlement Point p minus the Real-Time Reserve Price for On-Line Reserves and the Real-Time On-Line Reliability Deployment Price.  For a combined cycle Resource, r is a Combined Cycle Train.

	
	
	

	RTEOCOST q, r, i
	$/MWh
	Real-Time Energy Offer Curve Cost Cap - The Energy Offer Curve Cost Cap for Resource r represented by QSE q, for the Resource’s generation above the LSL for the Settlement Interval i.  See Section 4.4.9.3.3, Energy Offer Curve Cost Caps.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	HDLOQTY q, r, p, i
	MWh
	High Dispatch Limit override quantity per QSE per Generation Resource— The difference between the HDLOBRKP and the AVGHDL due to an ERCOT-issued HDL override for Generation Resource r represented by QSE q at Settlement Point p for the 15-minute Settlement Interval i.  For a combined cycle Resource, r is a Combined Cycle Train.

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

	RTRSVPOR i
	$/MWh
	Real-Time Reserve Price for On-Line Reserves(The Real-Time Reserve Price for On-Line Reserves for the 15-minute Settlement Interval i.

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

	q
	none
	A QSE.

	r
	none
	A Generation Resource.

	p
	none
	A Resource Node Settlement Point.

	i
	none
	A 15-minute Settlement Interval.


(2)
The total compensation to each QSE for an HDL override for the 15-minute Settlement Interval is calculated as follows:

HDLOEAMTQSETOT q, i  =  [image: image25.wmf]å
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HDLOEAMT q, r, p, i

The above variables are defined as follows:

	Variable
	Unit
	Definition

	HDLOEAMT q, r, p, i
	$
	High Dispatch Limit override energy amount per QSE per Generation Resource—The payment to QSE q for an ERCOT-issued HDL override for Generation Resource r at Settlement Point p for the 15-minute Settlement Interval i.  For a combined cycle Resource, r is a Combined Cycle Train.

	HDLOEAMTQSETOT q, i
	$
	High Dispatch Limit override energy amount QSE total per QSE—The total of the energy payments to QSE q as compensation for HDL overrides for this QSE for the 15-minute Settlement Interval i.

	q
	none
	A QSE.

	r
	none
	A Generation Resource.

	p
	none
	A Resource Node Settlement Point.

	i
	none
	A 15-minute Settlement Interval.


6.6.7.1
Voltage Support Service Payments 

(1)
All other Generation Resources shall be eligible for compensation for Reactive Power production in accordance with Section 6.5.7.7, Voltage Support Service, only if ERCOT issues a Dispatch Instruction that results in the following unit operation:

(a)
When ERCOT instructs the Generation Resource to exceed its Unit Reactive Limit (URL) and the Generation Resource provides additional Reactive Power, then ERCOT shall pay for the additional Reactive Power provided at a price that recognizes the avoided cost of reactive support Resources on the transmission network.

(b)
Any real power reduction directed by ERCOT through VDIs to provide for additional reactive capability for voltage support must be compensated as a lost opportunity payment

(2)
The payment for a given 15-minute Settlement Interval to each QSE representing a Generation Resource that operates in accordance with an ERCOT Dispatch Instruction is calculated as follows:

Depending on the Dispatch Instruction, payment for Volt-Amperes reactive (VAr):

If VSSVARLAG q, r > 0

VSSVARAMT q, r
=
(-1) * VSSVARPR * VSSVARLAG q, r
If VSSVARLEAD q, r > 0

VSSVARAMT q, r
=
(-1) * VSSVARPR * VSSVARLEAD q, r
Where:

VSSVARLAG q, r
=
Max [0, Min (¼ * VSSVARIOL q, r, RTVAR q, r) – (¼ * URLLAG q, r)]

VSSVARLEAD q, r
=
Max {0, [(¼ * URLLEAD q, r ) – Max ((¼ * VSSVARIOL q, r), RTVAR q, r)]}

URLLAG q,r
=
0.32868 * HSL q,r 
URLLEAD q,r
=
(-1) * 0.32868 * HSL q,r
The above variables are defined as follows:

	Variable
	Unit
	Definition

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

	VSSVARPR
	$/MVArh
	Voltage Support Service VAr Price - The price for instructed MVAr beyond a Generation Resource’s URL currently is $2.65/MVArh (based on $50.00/installed kVAr).

	VSSVARLAG q, r
	MVArh
	Voltage Support Service VAr Lagging per QSE per Generation Resource - The instructed portion of the Reactive Power above the Generation Resource’s lagging URL for Generation Resource r represented by QSE q, for the 15-minute Settlement Interval.  Where for a combined cycle resource, r is a Combined Cycle Train.

	VSSVARLEAD q, r
	MVArh
	Voltage Support Service VAr Leading per QSE per Generation Resource - The instructed portion of the Reactive Power below the Generation Resource’s leading URL for Generation Resource r represented by QSE q, for the 15-minute Settlement Interval.  Where for a combined cycle resource, r is a Combined Cycle Train.

	VSSVARIOL q, r
	MVAr
	Voltage Support Service VAr Instructed Output Level per QSE per Generation Resource—The instructed Reactive Power output level of Generation Resource r represented by QSE q, lagging Reactive Power if positive and leading Reactive Power if negative, for the 15-minute Settlement Interval.  Where for a combined cycle resource, r is a Combined Cycle Train.

	RTVAR q, r
	MVArh
	Real-Time VAr per QSE per Resource—The netted Reactive Energy measured for Generation Resource r represented by QSE q, for the 15-minute Settlement Interval.  Where for a combined cycle resource, r is a Combined Cycle Train.

	URLLAG q, r
	MVAr
	Unit Reactive Limit Lagging per QSE per Resource—The URL for lagging Reactive Power of the Generation Resource r represented by QSE q as determined in accordance with these Protocols.  Its value is positive.  Where for a combined cycle resource, r is a Combined Cycle Train.

	URLLEAD q, r
	MVAr
	Unit Reactive Limit Leading per QSE per Resource—The URL for leading Reactive Power of the Generation Resource r represented by QSE q as determined in accordance with these Protocols.  Its value is negative.  Where for a combined cycle resource, r is a Combined Cycle Train.

	HSL q, r
	MW
	High Sustained Limit—The HSL of a Generation Resource as defined in Section 2, Definitions, for the hour that includes the Settlement Interval i.  Where for a combined cycle resource, r is a Combined Cycle Generation Resource.

	q
	none
	A QSE.

	r
	none
	A Generation Resource.


(3)
The total additional compensation to each QSE for voltage support service for the 15-minute Settlement Interval is calculated as follows:

VSSVARAMTQSETOTq =  [image: image27.wmf]å
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 VSSVARAMTq,r

	Variable
	Unit
	Definition

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

	VSSVARAMTQSETOT q
	$
	Voltage Support VAr Amount QSE total per QSE—The total of the payments to QSE q as compensation for VSS by this QSE for the 15-minute settlement interval.

	q
	None
	A QSE.

	r
	None
	A Generation Resource.


(4)
The lost opportunity payment, if applicable:

VSSEAMT q, r

=
(-1) * Max (0, (RTSPP p – RTEOCOST q, r, i) * Max (0, (HSL q, r * ¼ - RTMG q, r)))



The above variables are defined as follows:

	Variable
	Unit
	Definition

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

	RTMG q, r
	MWh
	Real-Time Metered Generation per QSE per Resource—The Real-Time metered generation of Generation Resource r represented by QSE q, for the 15-minute Settlement Interval.  Where for a combined cycle resource, r is a Combined Cycle Train.

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

	
	
	

	RTEOCOST q, r, i
	$/MWh
	Real-Time Energy Offer Curve Cost - The Energy Offer Curve Cost for Resource r represented by QSE q, for the Resource’s generation above the LSL for the Settlement Interval i.  See Section 4.4.9.3.3, Energy Offer Curve Cost Caps.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	
	
	

	
	
	

	HSL q, r
	MW
	High Sustained Limit Generation per QSE per Settlement Point per Resource—The HSL of Generation Resource r represented by QSE q at Resource Node p for the hour that includes the 15-minute Settlement Interval.  Where for a combined cycle resource, r is a Combined Cycle Generation Resource.

	LSL q, r
	MW
	Low Sustained Limit Generation per QSE per Settlement Point per Resource—The LSL of Generation Resource r represented by QSE q at Resource Node p for the hour that includes the 15-minute Settlement Interval.  Where for a combined cycle resource, r is a Combined Cycle Generation Resource.

	q
	none
	A QSE.

	r
	none
	A Generation Resource.

	p
	none
	A Resource Node Settlement Point.


(5)
The total of the payments to each QSE for ERCOT-directed power reduction to provide VSS for a given 15-minute Settlement Interval is calculated as follows:

VSSEAMTQSETOT q
=
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r

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

	Variable
	Unit
	Definition

	VSSEAMTQSETOT q
	$
	Voltage Support Service Lost Opportunity Amount QSE Total per QSE(The total of the lost opportunity payments to QSE q for providing VSS for providing ERCOT-directed VSS for the 15-minute Settlement Interval.

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

	q
	none
	A QSE.

	r
	none
	A Generation Resource.


� If the Energy Offer Curve Cost Cap is less than the lowest price of the energy offer curve, the AIEC is the Energy Offer Curve Cap.  If the Energy Offer Curve Cost Cap is greater than the highest price of the energy offer curve, then � EMBED Equation.3 ���does not need to be calculated.  
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