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	Comments


Luminant respectfully submits these comments in support of a timely and efficient implementation of the Operating Reserve Demand Curve (ORDC), also known as “Hogan Option B+.”  Recognizing the complexity of ORDC implementation, Luminant welcomes additional discussion around the issues highlighted in these comments.

Specifically, Luminant proposes that out-of-market solutions designed to provide reliability backstops for capacity be excluded from the calculation of online reserves.  For example, ERCOT deployed online RMR capacity, RUC capacity, and Deployed ERS capacity should be removed from reserve calculations for determining price adders from the ORDC.  While deployment of these products is reasonable and prudent when markets fail to deliver a solution, Luminant believes that the price reversal associated with the deployment of these products would discourage the precise market response the ORDC is designed to attract (namely, reward real-time reserves commensurate with their value in times of scarcity.)  Luminant has also proposed (within the methodology document red-line) that real-time reserves are calculated based upon actual telemetered generation output, rather than SCED base points.  This allows real-time reserve calculations to be inclusive of resources deployed by LFC for regulation.  Deployment of regulation impacts the remaining reserves calculation, and without this change, the true remaining reserves may not be correct.      
Luminant is also proposing changes to reinstate the language from NPRR 385 to apply a negative 251 price floor to the LMPs for each settlement point.  Market participants determined, after lengthy discussions, that this was the most effective way to protect resource owners against extreme negative pricing caused by unexpected transmission constraints.  Applying the price floor to the Settlement Price Point, as proposed by ERCOT’s draft NPRR, will cause an inequitable application of the Real-Time Reserve Price Adder where resources with negative priced LMPs will not receive the full value of the adder.
Additionally, Luminant suggests that ERCOT utilize Seasonal Reserve / Forecast “error” data prepared for the previous years to create the distributions for calculation of Loss of Load Probability at varying levels of reserves.  While the approach ERCOT has proposed may be more precise, the precision is likely to yield insignificant changes.  In fact, as more data is included in the entire data set, a significant change in mean / standard deviation error is less likely to be detected.  Luminant also suggests, as a market participant, that the forward volatility of prices may be more erratic until marketers become more familiar with the ORDC / LOLP curves and their propensity for change throughout the year.  Finally, given the experimental nature of this administrative mechanism for price adders, Luminant suggests that ERCOT utilize the existing back cast data set for a period of no less than one year, updated once a quarter for the same quarter in the upcoming year.

Finally, Luminant offers protocol revisions to separate out the Real Time Ancillary Service Payment or Charge made to RUC committed resources associated with the ORDC, rather than include these charges in the existing Real Time Revenue Neutrality Allocation.  

In support of the above suggestions; Luminant respectfully offers the following protocol changes (Calculation of Reserves is embedded in the Methodology paper rather than protocols).  
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	Revised Proposed Protocol Language


2.1
DEFINITIONS

Operating Reserve Demand Curve (ORDC)

A curve that represents the value of reserves at different reserve levels based on the Loss of Load Probability (LOLP) at that reserve level and the Value of Lost Load (VOLL), as further described in the Methodology for Implementing Operating Reserve Demand Curve (ORDC) to Calculate Real-Time Reserve Price Adder.
Real-Time Off-Line Reserve Price Adder

A Real-Time price adder that captures the value of the opportunity costs of Off-Line reserves based on the defined ORDC as detailed in Section 6.7.4, Real-Time Ancillary Service Imbalance Payment or Charge.
Real-Time On-Line Reserve Price Adder

A Real-Time price adder that captures the value of the opportunity costs of On-Line reserves based on the defined ORDC as detailed in Section 6.7.4.
Real-Time Reserve Price for Off-Line Reserves

A Real-Time price calculated for Off-Line reserves for each 15-minute Settlement Interval using the data and formulas as detailed in Section 6.7.4.

Real-Time Reserve Price for On-Line Reserves

A Real-Time price calculated for On-Line reserves for each 15-minute Settlement Interval using the data and formulas as detailed in Section 6.7.4.
2.2
ACRONYMS AND ABBREVIATIONS

ORDC
Operating Reserve Demand Curve
3.5.2
Hub Definitions

3.5.2.1
North 345 kV Hub (North 345)

(1)
The North 345 kV Hub is composed of the following Hub Buses:

	
	ERCOT Operations
	

	No.
	Hub Bus
	kV
	Hub

	1
	ANASW
	345
	NORTH

	2
	CN345
	345
	NORTH

	3
	WLSH
	345
	NORTH

	4
	FMRVL
	345
	NORTH

	5
	LPCCS
	345
	NORTH

	6
	MNSES
	345
	NORTH

	7
	PRSSW
	345
	NORTH

	8
	SSPSW
	345
	NORTH

	9
	VLSES
	345
	NORTH

	10
	ALNSW
	345
	NORTH

	11
	ALLNC
	345
	NORTH

	12
	BNDVS
	345
	NORTH

	13
	BNBSW
	345
	NORTH

	14
	BBSES
	345
	NORTH

	15
	BOSQUESW
	345
	NORTH

	16
	CDHSW
	345
	NORTH

	17
	CNTRY
	345
	NORTH

	18
	CRLNW
	345
	NORTH

	19
	CMNSW
	345
	NORTH

	20
	CNRSW
	345
	NORTH

	21
	CRTLD
	345
	NORTH

	22
	DCSES
	345
	NORTH

	23
	EMSES
	345
	NORTH

	24
	ELKTN
	345
	NORTH

	25
	ELMOT
	345
	NORTH

	26
	EVRSW
	345
	NORTH

	27
	KWASS
	345
	NORTH

	28
	FGRSW
	345
	NORTH

	29
	FORSW
	345
	NORTH

	30
	FRNYPP
	345
	NORTH

	31
	GIBCRK
	345
	NORTH

	32
	HKBRY
	345
	NORTH

	33
	VLYRN
	345
	NORTH

	34
	JEWET
	345
	NORTH

	35
	KNEDL
	345
	NORTH

	36
	KLNSW
	345
	NORTH

	37
	LCSES
	345
	NORTH

	38
	LIGSW
	345
	NORTH

	39
	LEG 
	345
	NORTH

	40
	LFKSW
	345
	NORTH

	41
	LWSSW
	345
	NORTH

	42
	MLSES
	345
	NORTH

	43
	MCCREE
	345
	NORTH

	44
	MDANP
	345
	NORTH

	45
	ENTPR
	345
	NORTH

	46
	NCDSE
	345
	NORTH

	47
	NORSW
	345
	NORTH

	48
	NUCOR
	345
	NORTH

	49
	PKRSW
	345
	NORTH

	50
	KMCHI
	345
	NORTH

	51
	PTENN
	345
	NORTH

	52
	RENSW
	345
	NORTH

	53
	RCHBR
	345
	NORTH

	54
	RNKSW
	345
	NORTH

	55
	RKCRK
	345
	NORTH

	56
	RYSSW
	345
	NORTH

	57
	SGVSW
	345
	NORTH

	58
	SHBSW
	345
	NORTH

	59
	SHRSW
	345
	NORTH

	60
	SCSES
	345
	NORTH

	61
	SYCRK
	345
	NORTH

	62
	THSES
	345
	NORTH

	63
	TMPSW
	345
	NORTH

	64
	TNP_ONE
	345
	NORTH

	65
	TRCNR
	345
	NORTH

	66
	TRSES
	345
	NORTH

	67
	TOKSW
	345
	NORTH

	68
	VENSW
	345
	NORTH

	69
	WLVEE
	345
	NORTH

	70
	W_DENT
	345
	NORTH

	71
	WTRML
	345
	NORTH

	72
	WCSWS
	345
	NORTH

	73
	WEBB
	345
	NORTH

	74
	WHTNY
	345
	NORTH

	75
	WCPP
	345
	NORTH


(2)
The North 345 kV Hub Price is the simple average of the Hub Bus prices for each hour of the Settlement Interval of the Day-Ahead Market (DAM) in the Day-Ahead and is the simple average of the time-weighted Hub Bus prices for each 15-minute Settlement Interval in Real-Time, for each Hub Bus included in this Hub.

(3)
The Day-Ahead Settlement Point Price of the Hub for a given Operating Hour is calculated as follows: 

DASPP North345
=
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S

(HUBDF hb, North345 * DAHBP hb, North345), if HB North345≠0

DASPP North345
=
DASPPERCOT345Bus, if HB North345=0

Where:

DAHBP hb, North345
=
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S

(HBDF b, hb, North345 * DALMP b, hb, North345)
HUBDF hb, North345
=
IF(HB North345=0, 0, 1 / HB North345)

HBDF b, hb, North345
=
IF(B hb, North345=0, 0, 1 / B hb, North345)

The above variables are defined as follows:

	Variable
	Unit
	Definition

	DASPP North345
	$/MWh
	Day-Ahead Settlement Point Price(The DAM Settlement Point Price at the Hub, for the hour.

	DAHBP hb, North345
	$/MWh
	Day-Ahead Hub Bus Price at Hub Bus(The DAM energy price at Hub Bus hb for the hour.

	DALMP b, hb, North345
	$/MWh
	Day-Ahead Locational Marginal Price (LMP) at Electrical Bus of Hub Bus(The DAM LMP at Electrical Bus b that is a component of Hub Bus hb for the hour.

	HUBDF hb, North345
	none
	Hub Distribution Factor per Hub Bus(The distribution factor of Hub Bus hb.  

	HBDF b, hb, North345
	none
	Hub Bus Distribution Factor per Electrical Bus of Hub Bus(The distribution factor of Electrical Bus b that is a component of Hub Bus hb.  

	b
	none
	An energized Electrical Bus that is a component of a Hub Bus.

	B hb, North345
	none
	The total number of energized Electrical Buses in Hub Bus hb.

	hb
	none
	A Hub Bus that is a component of the Hub.

	HB North345
	none
	The total number of Hub Buses in the Hub with at least one energized component in each Hub Bus.


(4)
The Real-Time Settlement Point Price of the Hub for a given 15-minute Settlement Interval is calculated as follows:

RTSPP North345
=
(RTRSVPOR + 
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(HUBDF hb, North345 * (
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(RTHBP hb, North345, y * TLMP y) / (
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S

TLMP y)))), if HB North345≠0

RTSPP North345
=
RTSPPERCOT345Bus, if HB North345=0

Where:

RTRSVPOR 

=
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S

(RNWF  y * RTORPA y) 

RNWF y

=
TLMP y / 
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S

TLMP y
RTHBP hb, North345, y
=
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S

(HBDF b, hb, North345 * RTLMP b, hb, North345, y)

HUBDF hb, North345
=
IF(HB North345=0, 0, 1 / HB North345)

HBDF b, hb, North345
=
IF(B hb, North345=0, 0, 1 / B hb, North345)

The above variables are defined as follows:

	Variable
	Unit
	Description

	RTSPP North345
	$/MWh
	Real-Time Settlement Point Price(The Real-Time Settlement Point Price at the Hub, for the 15-minute Settlement Interval.

	RTHBP hb, North345, y
	$/MWh
	Real-Time Hub Bus Price at Hub Bus per Security-Constrained Economic Dispatch (SCED) interval(The Real-Time energy price at Hub Bus hb for the SCED interval y.

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

	RTORPA y
	$/MWh
	Real-Time On-Line Reserve Price Adder per interval(The Real-Time Price Adder for On-Line Reserves for the SCED interval y.

	RNWF y
	none
	Resource Node Weighting Factor per interval(The weight used in the Resource Node Settlement Point Price calculation for the portion of the SCED interval y within the Settlement Interval.

	RTLMP b, hb, North345, y
	$/MWh
	Real-Time Locational Marginal Price at Electrical Bus of Hub Bus per interval(The Real-Time LMP at Electrical Bus b that is a component of Hub Bus hb, for the SCED interval y.

	TLMP y
	second
	Duration of SCED interval per interval(The duration of the portion of the SCED interval y within the 15-minute Settlement Interval

	HUBDF hb, North345
	none
	Hub Distribution Factor per Hub Bus(The distribution factor of Hub Bus hb.  

	HBDF b, hb, North345
	none
	Hub Bus Distribution Factor per Electrical Bus of Hub Bus(The distribution factor of Electrical Bus b that is a component of Hub Bus hb.  

	y
	none
	A SCED interval in the 15-minute Settlement Interval.  The summation is over the total number of SCED runs that cover the 15-minute Settlement Interval.

	b
	none
	An energized Electrical Bus that is a component of a Hub Bus.

	B hb, North345
	none
	The total number of energized Electrical Buses in Hub Bus hb.

	hb
	none
	A Hub Bus that is a component of the Hub.

	HB North345
	none
	The total number of Hub Buses in the Hub with at least one energized component in each Hub Bus.


3.5.2.2
South 345 kV Hub (South 345)

(1)
The South 345 kV Hub is composed of the following Hub Buses:

	
	ERCOT Operations
	

	No.
	Hub Bus
	kV
	Hub

	1
	AUSTRO
	345
	SOUTH

	2
	BLESSING
	345
	SOUTH

	3
	CAGNON
	345
	SOUTH

	4
	COLETO
	345
	SOUTH

	5
	CLEASP
	345
	SOUTH

	6
	NEDIN
	345
	SOUTH

	7
	FAYETT
	345
	SOUTH

	8
	FPPYD1
	345
	SOUTH

	9
	FPPYD2
	345
	SOUTH

	10
	GARFIE
	345
	SOUTH

	11
	GUADG
	345
	SOUTH

	12
	HAYSEN
	345
	SOUTH

	13
	HILLCTRY
	345
	SOUTH

	14
	HOLMAN
	345
	SOUTH

	15
	KENDAL
	345
	SOUTH

	16
	LA_PALMA
	345
	SOUTH

	17
	LON_HILL
	345
	SOUTH

	18
	LOSTPI
	345
	SOUTH

	19
	LYTTON_S
	345
	SOUTH

	20
	MARION
	345
	SOUTH

	21
	PAWNEE
	345
	SOUTH

	22
	RIOHONDO
	345
	SOUTH

	23
	RIONOG
	345
	SOUTH

	24
	SALEM
	345
	SOUTH

	25
	SANMIGL
	345
	SOUTH

	26
	SKYLINE
	345
	SOUTH

	27
	STP
	345
	SOUTH

	28
	CALAVERS
	345
	SOUTH

	29
	BRAUNIG
	345
	SOUTH

	30
	WHITE_PT
	345
	SOUTH

	31
	ZORN
	345
	SOUTH


(2)
The South 345 kV Hub Price is the simple average of the Hub Bus prices for each hour of the Settlement Interval of the DAM in the Day-Ahead and is the simple average of the time-weighted Hub Bus prices for each 15-minute Settlement Interval in Real-Time, for each Hub Bus included in this Hub.

(3)
The Day-Ahead Settlement Point Price of the Hub for a given Operating Hour is calculated as follows: 

DASPP South345
=
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S

(HUBDF hb, South345 * DAHBP hb, South345) , if HB South345≠0

DASPP South345
=
DASPPERCOT345Bus, if HB South345=0

Where:

DAHBP hb, South345
=
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S

(HBDF b, hb, South345 * DALMP b, hb, South345)
HUBDF hb, South345
=
IF(HB South345=0, 0, 1 / HB South345)

HBDF b, hb, South345
=
IF(B hb, South345=0, 0, 1 / B hb, South345)

The above variables are defined as follows:

	Variable
	Unit
	Definition

	DASPP South345
	$/MWh
	Day-Ahead Settlement Point Price(The DAM Settlement Point Price at the Hub, for the hour.

	DAHBP hb, South345
	$/MWh
	Day-Ahead Hub Bus Price at Hub Bus(The DAM energy price at Hub Bus hb for the hour.

	DALMP b, hb, South345
	$/MWh
	Day-Ahead Locational Marginal Price at Electrical Bus of Hub Bus(The DAM LMP at Electrical Bus b that is a component of Hub Bus hb for the hour.

	HUBDF hb, South345
	none
	Hub Distribution Factor per Hub Bus(The distribution factor of Hub Bus hb.  

	HBDF b, hb, South345
	none
	Hub Bus Distribution Factor per Electrical Bus of Hub Bus(The distribution factor of Electrical Bus b that is a component of Hub Bus hb.  

	b
	none
	An energized Electrical Bus that is a component of a Hub Bus.

	B hb, South345
	none
	The total number of energized Electrical Buses in Hub Bus hb.

	hb
	none
	A Hub Bus that is a component of the Hub.

	HB South345
	none
	The total number of Hub Buses in the Hub with at least one energized component in each Hub Bus.


(4)
The Real-Time Settlement Point Price of the Hub for a given 15-minute Settlement Interval is calculated as follows:

RTSPP South345
=
(RTRSVPOR + 
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(HUBDF hb, South345 * (
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(RTHBP hb, South345, y * TLMP y) / (
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S

TLMP y)))), if HB South345≠0

RTSPP South345
=
RTSPPERCOT345Bus, if HB South345=0

Where:

RTRSVPOR 

=
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S

(RNWF  y * RTORPA y)

RNWF y

=
TLMP y / 
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S

TLMP y
RTHBP hb, South345, y
=
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S

(HBDF b, hb, South345 * RTLMP b, hb, South345, y)

HUBDF hb, South345
=
IF(HB South345=0, 0, 1 / HB South345)

HBDF b, hb, South345
=
IF(B hb, South345=0, 0, 1 / B hb, South345)

The above variables are defined as follows:

	Variable
	Unit
	Description

	RTSPP South345
	$/MWh
	Real-Time Settlement Point Price(The Real-Time Settlement Point Price at the Hub, for the 15-minute Settlement Interval.

	RTHBP hb, South345, y
	$/MWh
	Real-Time Hub Bus Price at Hub Bus per SCED interval(The Real-Time energy price at Hub Bus hb for the SCED interval y.

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

	RTORPA y
	$/MWh
	Real-Time On-Line Reserve Price Adder per interval(The Real-Time On-Line Reserve Price Adder for the SCED interval y.

	RNWF y
	none
	Resource Node Weighting Factor per interval(The weight used in the Resource Node Settlement Point Price calculation for the portion of the SCED interval y within the Settlement Interval.

	RTLMP b, hb, South345, y
	$/MWh
	Real-Time Locational Marginal Price at Electrical Bus of Hub Bus per interval(The Real-Time LMP at Electrical Bus b that is a component of Hub Bus hb, for the SCED interval y.

	TLMP y
	second
	Duration of SCED interval per interval(The duration of the portion of the SCED interval y within the 15-minute Settlement Interval

	HUBDF hb, South345
	none
	Hub Distribution Factor per Hub Bus(The distribution factor of Hub Bus hb.  

	HBDF b, hb, South345
	none
	Hub Bus Distribution Factor per Electrical Bus of Hub Bus(The distribution factor of Electrical Bus b that is a component of Hub Bus hb.  

	y
	none
	A SCED interval in the 15-minute Settlement Interval.  The summation is over the total number of SCED runs that cover the 15-minute Settlement Interval.

	b
	none
	An energized Electrical Bus that is a component of a Hub Bus.

	B hb, South345
	none
	The total number of energized Electrical Buses in Hub Bus hb.

	hb
	none
	A Hub Bus that is a component of the Hub.

	HB South345
	none
	The total number of Hub Buses in the Hub with at least one energized component in each Hub Bus.


3.5.2.3
Houston 345 kV Hub (Houston 345)

(1)
The Houston 345 kV Hub is composed of the following listed Hub Buses:

	
	ERCOT Operations
	

	No.
	Hub Bus
	kV
	Hub

	1
	ADK
	345
	HOUSTON

	2
	_BI
	345
	HOUSTON

	3
	CBY
	345
	HOUSTON

	4
	CTR
	345
	HOUSTON

	5
	CHB
	345
	HOUSTON

	6
	DPW
	345
	HOUSTON

	7
	DOW
	345
	HOUSTON

	8
	RNS
	345
	HOUSTON

	9
	GBY
	345
	HOUSTON

	10
	_JN
	345
	HOUSTON

	11
	_KG
	345
	HOUSTON

	12
	KDL
	345
	HOUSTON

	13
	_NB
	345
	HOUSTON

	14
	_OB
	345
	HOUSTON

	15
	PHR
	345
	HOUSTON

	16
	SDN
	345
	HOUSTON

	17
	SMITHERS
	345
	HOUSTON

	18
	THW
	345
	HOUSTON

	19
	WAP
	345
	HOUSTON

	20
	_WO
	345
	HOUSTON


(2)
The Houston 345 kV Hub Price is the simple average of the Hub Bus prices for each hour of the Settlement Interval of the DAM in the Day-Ahead and is the simple average of the time-weighted Hub Bus prices for each 15-minute Settlement Interval in Real-Time, for each Hub Bus included in this Hub.

(3)
The Day-Ahead Settlement Point Price of the Hub for a given Operating Hour is calculated as follows: 

DASPP Houston345
=
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S

(HUBDF hb, Houston345 * DAHBP hb, Houston345), if HB Houston345≠0

DASPP Houston345
=
DASPPERCOT345Bus, if HB Houston345=0

Where:

DAHBP hb, Houston345
=
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S

(HBDF b, hb, Houston345 * DALMP b, hb, Houston345)
HUBDF hb, Houston345
=
IF(HB Houston345=0, 0, 1 / HB Houston345)

HBDF b, hb, Houston345
=
IF(B hb, Houston345=0, 0, 1 / B hb, Houston345)

The above variables are defined as follows:

	Variable
	Unit
	Definition

	DASPP Houston345
	$/MWh
	Day-Ahead Settlement Point Price(The DAM Settlement Point Price at the Hub, for the hour.

	DAHBP hb, Houston345
	$/MWh
	Day-Ahead Hub Bus Price at Hub Bus(The DAM energy price at Hub Bus hb for the hour.

	DALMP b, hb, Houston345
	$/MWh
	Day-Ahead Locational Marginal Price at Electrical Bus of Hub Bus(The DAM LMP at Electrical Bus b that is a component of Hub Bus hb for the hour.

	HUBDF hb, Houston345
	none
	Hub Distribution Factor per Hub Bus(The distribution factor of Hub Bus hb.  

	HBDF b, hb, Houston345
	none
	Hub Bus Distribution Factor per Electrical Bus of Hub Bus(The distribution factor of Electrical Bus b that is a component of Hub Bus hb.  

	b
	none
	An energized Electrical Bus that is a component of a Hub Bus.

	B hb, Houston345
	none
	The total number of energized Electrical Buses in Hub Bus hb.

	hb
	none
	A Hub Bus that is a component of the Hub.

	HB Houston345
	none
	The total number of Hub Buses in the Hub with at least one energized component in each Hub Bus.


(4)
The Real-Time Settlement Point Price of the Hub for a given 15-minute Settlement Interval is calculated as follows:

RTSPP Houston345
=
(RTRSVPOR + 
[image: image19.wmf]hb

S

(HUBDF hb, Houston345 * (
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(RTHBP hb, Houston345, y * TLMP y) / (
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TLMP y)))), if HB Houston345≠0

RTSPP Houston345
=
RTSPPERCOT345Bus, if HB Houston345=0

Where:

RTRSVPOR 

=
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S

(RNWF  y * RTORPA y)

RNWF y

=
TLMP y / 
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TLMP y
RTHBP hb, Houston345, y
=
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S

(HBDF b, hb, Houston345 * RTLMP b, hb, Houston345, y)

HUBDF hb, Houston345
=
IF(HB Houston345=0, 0, 1 / HB Houston345)

HBDF b, hb, Houston345
=
IF(B hb, Houston345=0, 0, 1 / B hb, Houston345)

The above variables are defined as follows:

	Variable
	Unit
	Description

	RTSPP Houston345
	$/MWh
	Real-Time Settlement Point Price(The Real-Time Settlement Point Price at the Hub, for the 15-minute Settlement Interval.

	RTHBP hb, Houston345, y
	$/MWh
	Real-Time Hub Bus Price at Hub Bus per SCED interval(The Real-Time energy price at Hub Bus hb for the SCED interval y.

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

	RTORPA y
	$/MWh
	Real-Time On-Line Reserve Price Adder per interval(The Real-Time On-Line Reserve Price Adder for the SCED interval y.

	RNWF y
	none
	Resource Node Weighting Factor per interval(The weight used in the Resource Node Settlement Point Price calculation for the portion of the SCED interval y within the Settlement Interval.

	RTLMP b, hb, Houston345, y
	$/MWh
	Real-Time Locational Marginal Price at Electrical Bus of Hub Bus per interval(The Real-Time LMP at Electrical Bus b that is a component of Hub Bus hb, for the SCED interval y.

	TLMP y
	second
	Duration of SCED interval per interval(The duration of the portion of the SCED interval y within the 15-minute Settlement Interval

	HUBDF hb, Houston345
	none
	Hub Distribution Factor per Hub Bus(The distribution factor of Hub Bus hb.  

	HBDF b, hb, Houston345
	none
	Hub Bus Distribution Factor per Electrical Bus of Hub Bus(The distribution factor of Electrical Bus b that is a component of Hub Bus hb.  

	y
	none
	A SCED interval in the 15-minute Settlement Interval.  The summation is over the total number of SCED runs that cover the 15-minute Settlement Interval.

	b
	none
	An energized Electrical Bus that is a component of a Hub Bus.

	B hb, Houston345
	none
	The total number of energized Electrical Buses in Hub Bus hb.

	hb
	none
	A Hub Bus that is a component of the Hub.

	HB Houston345
	none
	The total number of Hub Buses in the Hub with at least one energized component in each Hub Bus.


3.5.2.4
West 345 kV Hub (West 345)

(1)
The West 345 kV Hub is composed of the following listed Hub Buses:

	
	ERCOT Operations
	

	No.
	Hub Bus
	kV
	Hub

	1
	ABMB
	345
	WEST

	2
	BOMSW
	345
	WEST

	3
	OECCS
	345
	WEST

	4
	BTRCK
	345
	WEST

	5
	FSHSW
	345
	WEST

	6
	FLCNS
	345
	WEST

	7
	GRSES
	345
	WEST

	8
	JCKSW
	345
	WEST

	9
	MDLNE
	345
	WEST

	10
	MOSSW
	345
	WEST

	11
	MGSES
	345
	WEST

	12
	DCTM
	345
	WEST

	13
	ODEHV
	345
	WEST

	14
	OKLA
	345
	WEST

	15
	SARC
	345
	WEST

	16
	SWESW
	345
	WEST

	17
	TWINBUTE
	345
	WEST


(2)
The West 345 kV Hub Price is the simple average of the Hub Bus prices for each hour of the Settlement Interval of the DAM in the Day-Ahead and is the simple average of the time weighted Hub Bus prices for each 15-minute Settlement Interval in Real-Time, for each Hub Bus included in this Hub.

(3)
The Day-Ahead Settlement Point Price of the Hub for a given Operating Hour is calculated as follows: 

DASPP West345
=
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S

(HUBDF hb, West345 * DAHBP hb, West345), if HB West345≠0

DASPP West345
=
DASPPERCOT345Bus, if HB West345=0

Where:

DAHBP hb, West345
=

[image: image26.wmf]b

S

(HBDF b, hb, West345 * DALMP b, hb, West345)
HUBDF hb, West345
=
IF(HB West345=0, 0, 1 / HB West345)

HBDF b, hb, West345
=
IF(B hb, West345=0, 0, 1 / B hb, West345)

The above variables are defined as follows:

	Variable
	Unit
	Definition

	DASPP West345
	$/MWh
	Day-Ahead Settlement Point Price(The DAM Settlement Point Price at the Hub, for the hour.

	DAHBP hb, West345
	$/MWh
	Day-Ahead Hub Bus Price at Hub Bus(The DAM energy price at Hub Bus hb for the hour.

	DALMP b, hb, West345
	$/MWh
	Day-Ahead Locational Marginal Price at Electrical Bus of Hub Bus(The DAM LMP at Electrical Bus b that is a component of Hub Bus hb for the hour.

	HUBDF hb, West345
	none
	Hub Distribution Factor per Hub Bus(The distribution factor of Hub Bus hb.  

	HBDF b, hb, West345
	none
	Hub Bus Distribution Factor per Electrical Bus of Hub Bus(The distribution factor of Electrical Bus b that is a component of Hub Bus hb.  

	b
	none
	An energized Electrical Bus that is a component of a Hub Bus.

	B hb, West345
	none
	The total number of energized Electrical Buses in Hub Bus hb.

	hb
	none
	A Hub Bus that is a component of the Hub.

	HB West345
	none
	The total number of Hub Buses in the Hub.


(4)
The Real-Time Settlement Point Price of the Hub for a given 15-minute Settlement Interval is calculated as follows:

RTSPP West345
=
 (RTRSVPOR + 
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(HUBDF hb, West345 * (
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(RTHBP hb, West345, y * TLMP y) / (
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TLMP y)))), if HB West345≠0

RTSPP West345
=
RTSPPERCOT345Bus, if HB West345=0

Where:

RTRSVPOR 

=
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(RNWF  y * RTORPA y)

RNWF y

=
TLMP y / 
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TLMP y
RTHBP hb, West345, y
=
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S

(HBDF b, hb, West345 * RTLMP b, hb, West345, y)

HUBDF hb, West345
=
IF(HB West345=0, 0, 1 / HB West345)

HBDF b, hb, West345
=
IF(B hb, West345=0, 0, 1 / B hb, West345)

The above variables are defined as follows:

	Variable
	Unit
	Description

	RTSPP West345
	$/MWh
	Real-Time Settlement Point Price(The Real-Time Settlement Point Price at the Hub, for the 15-minute Settlement Interval.

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

	RTORPA y
	$/MWh
	Real-Time On-Line Reserve Price Adder per interval(The Real-Time On-Line Reserve Price Adder for the SCED interval y.

	RNWF y
	none
	Resource Node Weighting Factor per interval(The weight used in the Resource Node Settlement Point Price calculation for the portion of the SCED interval y within the Settlement Interval.

	RTHBP hb, West345, y
	$/MWh
	Real-Time Hub Bus Price at Hub Bus per SCED interval(The Real-Time energy price at Hub Bus hb for the SCED interval y.

	RTLMP b, hb, West345, y
	$/MWh
	Real-Time Locational Marginal Price at Electrical Bus of Hub Bus per interval(The Real-Time LMP at Electrical Bus b that is a component of Hub Bus hb, for the SCED interval y.

	TLMP y
	second
	Duration of SCED interval per interval(The duration of the portion of the SCED interval y within the 15-minute Settlement Interval

	HUBDF hb, West345
	none
	Hub Distribution Factor per Hub Bus(The distribution factor of Hub Bus hb.  

	HBDF b, hb, West345
	none
	Hub Bus Distribution Factor per Electrical Bus of Hub Bus(The distribution factor of Electrical Bus b that is a component of Hub Bus hb.  

	y
	none
	A SCED interval in the 15-minute Settlement Interval.  The summation is over the total number of SCED runs that cover the 15-minute Settlement Interval.

	b
	none
	An energized Electrical Bus that is a component of a Hub Bus.

	B hb, West345
	none
	The total number of energized Electrical Buses in Hub Bus hb.

	hb
	none
	A Hub Bus that is a component of the Hub.

	HB West345
	none
	The total number of Hub Buses in the Hub with at least one energized component in each Hub Bus.


3.5.2.6
ERCOT Bus Average 345 kV Hub (ERCOT 345 Bus)

(1)
The ERCOT Bus Average 345 kV Hub is composed of the Hub Buses listed in Section 3.5.2.1, North 345 kV Hub (North 345); Section 3.5.2.2, South 345 kV Hub (South 345); Section 3.5.2.3, Houston 345 kV Hub (Houston 345); and Section 3.5.2.4,West 345 kV Hub (West 345).

(2)
The ERCOT Bus Average 345 kV Hub is the simple average of the Hub Bus prices for each hour of the Settlement Interval of the DAM in the Day-Ahead and is the simple average of the time weighted Hub Bus prices for each 15-minute Settlement Interval in Real-Time, for each Hub Bus included in this Hub.

(3)
The Day-Ahead Settlement Point Price of the Hub for a given Operating Hour is calculated as follows: 

DASPP ERCOT345Bus
=
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(HUBDF hb, ERCOT345Bus * DAHBP hb, ERCOT345Bus), if HB ERCOT345Bus ≠0

DASPP ERCOT345Bus
=
0, if HB ERCOT345Bus =0

Where:

DAHBP hb, ERCOT345Bus
=
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S

(HBDF b, hb, ERCOT345Bus * DALMP b, hb, ERCOT345Bus)
HUBDF hb, ERCOT345Bus
=
1 / (HB North345 + HB South345 + HB Houston345 + HB West345)

If Electrical Bus b is a component of “North 345”



HBDF b, hb, ERCOT345Bus
=
IF(B hb, North345=0, 0, 1 / B hb, North345)

Otherwise



If Electrical Bus b is a component of “South 345”




HBDF b, hb, ERCOT345Bus
=
IF(B hb, South345=0, 0, 1 / B hb, South345)

Otherwise




If Electrical Bus b is a component of “Houston 345”





HBDF b, hb, ERCOT345Bus
=
IF(B hb, Houston345=0, 0, 1 / B hb, Houston345)

Otherwise





HBDF b, hb, ERCOT345Bus
=
IF(B hb, West345=0, 0, 1 / B hb, West345)

The above variables are defined as follows:

	Variable
	Unit
	Definition

	DASPP ERCOT345Bus
	$/MWh
	Day-Ahead Settlement Point Price(The DAM Settlement Point Price at the Hub, for the hour.

	DAHBP hb, ERCOT345Bus
	$/MWh
	Day-Ahead Hub Bus Price at Hub Bus(The DAM energy price at Hub Bus hb for the hour.

	DALMP b, hb, ERCOT345Bus
	$/MWh
	Day-Ahead Locational Marginal Price at Electrical Bus of Hub Bus(The DAM LMP at Electrical Bus b that is a component of Hub Bus hb for the hour.

	HUBDF hb, ERCOT345Bus
	none
	Hub Distribution Factor per Hub Bus(The distribution factor of Hub Bus hb.  

	HBDF b, hb, ERCOT345Bus
	none
	Hub Bus Distribution Factor per Electrical Bus of Hub Bus(The distribution factor of Electrical Bus b that is a component of Hub Bus hb.  

	b
	none
	An energized Electrical Bus that is a component of a Hub Bus.

	B hb, North345
	none
	The total number of energized Electrical Buses in Hub Bus hb that is a component of “North 345”.

	B hb, South345
	none
	The total number of energized Electrical Buses in Hub Bus hb that is a component of “South 345”.

	B hb, Houston345
	none
	The total number of energized Electrical Buses in Hub Bus hb that is a component of “Houston 345”.

	B hb, West345
	none
	The total number of energized Electrical Buses in Hub Bus hb that is a component of “West 345”.

	Hb
	none
	A Hub Bus that is a component of the Hub.

	HB North345
	none
	The total number of Hub Buses in “North 345”.

	HB South345
	none
	The total number of Hub Buses in “South 345”.

	HB Houston345
	none
	The total number of Hub Buses in “Houston 345”.

	HB West345
	none
	The total number of Hub Buses in “West 345”.


(4)
The Real-Time Settlement Point Price of the Hub for a given 15-minute Settlement Interval is calculated as follows:

RTSPP ERCOT345Bus
=
(RTRSVPOR +
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(HUBDF hb, ERCOT345Bus * (
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(RTHBP hb, ERCOT345Bus, y * TLMP y) / (
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S

TLMP y)))), if HB ERCOT345Bus ≠0

RTSPP ERCOT345Bus
=
0, if HB ERCOT345Bus =0

Where:

RTRSVPOR 
=
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S

(RNWF  y * RTORPA y)

RNWF y
=
TLMP y / 
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TLMP y
RTHBP hb, ERCOT345Bus, y
=
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(HBDF b, hb, ERCOT345Bus * RTLMP b, hb, ERCOT345Bus, y)

HUBDF hb, ERCOT345Bus
=
1 / (HB North345 + HB South345 + HB Houston345 + HB West345)

If Electrical Bus b is a component of “North 345”



HBDF b, hb, ERCOT345Bus
=
IF(B hb, North345=0, 0, 1 / B hb, North345)

Otherwise



If Electrical Bus b is a component of “South 345”




HBDF b, hb, ERCOT345Bus
=
IF(B hb, South345=0, 0, 1 / B hb, South345)

Otherwise




If Electrical Bus b is a component of “Houston 345”





HBDF b, hb, ERCOT345Bus
=
IF(B hb, Houston345=0, 0, 1 / B hb, Houston345)

Otherwise





HBDF b, hb, ERCOT345Bus
=
IF(B hb, West345=0, 0, 1 / B hb, West345)

The above variables are defined as follows:

	Variable
	Unit
	Description

	RTSPP ERCOT345Bus
	$/MWh
	Real-Time Settlement Point Price(The Real-Time Settlement Point Price at the Hub, for the 15-minute Settlement Interval.

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

	RTORPA y
	$/MWh
	Real-Time On-Line Reserve Price Adder per interval(The Real-Time On-Line Reserve Price Adder for the SCED interval y.

	RNWF y
	none
	Resource Node Weighting Factor per interval(The weight used in the Resource Node Settlement Point Price calculation for the portion of the SCED interval y within the Settlement Interval.

	RTHBP hb, ERCOT345Bus, y
	$/MWh
	Real-Time Hub Bus Price at Hub Bus per SCED interval(The Real-Time energy price at Hub Bus hb for the SCED interval y.

	RTLMP b, hb, ERCOT345Bus, y
	$/MWh
	Real-Time Locational Marginal Price at Electrical Bus of Hub Bus per interval(The Real-Time LMP at Electrical Bus b that is a component of Hub Bus hb, for the SCED interval y.

	TLMP y
	second
	Duration of SCED interval per interval(The duration of the portion of the SCED interval y within the 15-minute Settlement Interval

	HUBDF hb, ERCOT345Bus
	none
	Hub Distribution Factor per Hub Bus(The distribution factor of Hub Bus hb.  

	HBDF b, hb, ERCOT345Bus
	none
	Hub Bus Distribution Factor per Electrical Bus of Hub Bus(The distribution factor of Electrical Bus b that is a component of Hub Bus hb.  

	y
	none
	A SCED interval in the 15-minute Settlement Interval.  The summation is over the total number of SCED runs that cover the 15-minute Settlement Interval.

	b
	none
	An energized Electrical Bus that is a component of a Hub Bus.

	B hb, North345
	none
	The total number of energized Electrical Buses in Hub Bus hb that is a component of “North 345”.

	B hb, South345
	none
	The total number of energized Electrical Buses in Hub Bus hb that is a component of “South 345”.

	B hb, Houston345
	none
	The total number of energized Electrical Buses in Hub Bus hb that is a component of “Houston 345”.

	B hb, West345
	none
	The total number of energized Electrical Buses in Hub Bus hb that is a component of “West 345”.

	hb
	none
	A Hub Bus that is a component of the Hub.

	HB North345
	none
	The total number of Hub Buses in “North 345”.

	HB South345
	none
	The total number of Hub Buses in “South 345”.

	HB Houston345
	none
	The total number of Hub Buses in “Houston 345”.

	HB West345
	none
	The total number of Hub Buses in “West 345”.


5.7.4.1
RUC Capacity-Short Charge

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

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

Where:

RUCMWAMTRUCTOTruc,h 
=
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 EMBED Equation.3 [image: image42.wmf]r
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(RUCMWAMTruc,q,r,h + RTASIAMTTOTRUC ruc,q,r,h)
Where:
RUCCAPTOTruc,h
    
 =
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HSLruc,h,r

RTASIAMTTOTRUC ruc,q,r,h = 
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((HSLruc,r,h - RTMGq,r,i) * RTRSVPORi)
The above variables are defined as follows:

	Variable
	Unit
	Definition

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

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

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

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

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

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

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

	RTASIAMTTOTRUCruc,q,r,h
	$
	Real-Time Ancillary Service Imbalance Amount for all RUC-committed Resources(The total of the payments for Real-Time Ancillary Service Imbalance Payment or Charge for RUC-committed Resources for the 15-minute Settlement Interval.

	RTMGq, r, i
	MWh
	Real-Time Metered Generation per QSE per Resource by Settlement Interval by hour—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.

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

	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.


6.3
Adjustment Period and Real-Time Operations Timeline

(1)
The figure below highlights the major activities that occur in the Adjustment Period and Real-Time operations: 
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(2)
Activities for the Adjustment Period begin at 1800 in the Day-Ahead and end one full hour before the start of the Operating Hour.  The figure above is intended to be only a general guide and not controlling language, and any conflict between this figure and another section of the Protocols is controlled by the other section.

(3)
ERCOT shall monitor Real-Time Locational Marginal Prices (LMPs), Supplemental Ancillary Services Market (SASM) Market Clearing Prices for Capacity (MCPCs), and Real-Time Settlement Point Prices, including Real-Time prices for energy metered, Real-Time Off-Line Reserve Price Adders, Real-Time On-Line Reserve Price Adders, Real-Time Reserve Prices for On-Line Reserves and Real-Time Reserve Prices for Off-Line Reserves, for errors and if there are conditions that cause the price to be questionable, ERCOT shall notify all Market Participants that the Real-Time LMPs, SASM MCPCs, and Real-Time Settlement Point Prices are under investigation as soon as practicable.  

(4)
ERCOT shall correct prices when: (i) a market solution is determined to be invalid, (ii) invalid prices are identified in an otherwise valid market solution, or (iii) the Base Points received by Market Participants are inconsistent with the Base Points of a valid market solution, unless accurate prices cannot be determined.  The following are some reasons that may cause these conditions.

(a)
Data Input error:  Missing, incomplete, stale, or incorrect versions of one or more data elements input to the market applications may result in an invalid market solution and/or prices.

(b)
Data Output error:  These include: (i) incorrect or incomplete data transfer, (ii) price recalculation error in post-processing, and (iii) Base Points inconsistent with prices due to the Emergency Base Point flag remaining activated even when the Security-Constrained Economic Dispatch (SCED) solution is valid.

(c)
Hardware/Software error: These include unpredicted hardware or software failures, planned market system or database outages, planned application or database upgrades, software implementation errors, and failure of the market run to complete.

(d)
Inconsistency with the Protocols or Public Utility Commission of Texas (PUCT) Substantive Rules:  Pricing errors may occur when specific circumstances result in prices that are in conflict with such Protocol language or the PUCT Substantive Rules.

(5)
If it is determined that any Real-Time Settlement Point Prices, Settlement Point LMPs, Electrical Bus LMPs, Real-Time prices for energy metered, Real-Time On-Line Reserve Price Adders, Real-Time Off-Line Reserve Price Adders, Real-Time Reserve Prices for On-Line Reserves, Real-Time Reserve Prices for Off-Line Reserves, and/or constraint Shadow Prices are erroneous, ERCOT shall correct the prices before the prices are considered final in paragraph (6) below.  Specifically:

(a)
If it is determined that correcting the Real-Time Settlement Point Prices will not affect the Base Points that were received by Qualified Scheduling Entities (QSEs), then ERCOT shall correct the prices before the prices are considered final in paragraph (6) below.

(b)
If it is determined that correcting the Real-Time Settlement Point Prices will affect the Base Points that were received by QSEs, then ERCOT shall correct the prices before the prices are considered final and settle the SCED executions as failed in accordance with Section 6.5.9.2, Failure of the SCED Process.  

(c)
If the Base Points received by QSEs are inconsistent with the Real-Time Settlement Point Prices reduced by the Real-Time Reserve Prices for On-Line Reserves averaged over the 15-minute Settlement Interval, then ERCOT shall consider those Base Points as due to manual override from the ERCOT Operator and settle the relevant Settlement Interval(s) in accordance with Section 6.6.9, Emergency Operations Settlement.

(6)
All Real-Time LMPs, Real-Time Settlement Point Prices, Real-Time prices for energy metered, Real-Time Reserve Prices for On-Line Reserves, Real-Time Reserve Prices for Off-Line Reserves, Real-Time On-Line Reserve Price Adders, Real-Time Off-Line Reserve Price Adders and SASM MCPCs are final at 1600 of the second Business Day after the Operating Day.  

(a)
However, after Real-Time LMPs, Real Time Settlement Point Prices, Real-Time prices for energy metered, Real-Time Reserve Prices for On-Line Reserves, Real-Time Reserve Prices for Off-Line Reserves, Real-Time On-Line Reserve Price Adders, Real-Time Off-Line Reserve Price Adders and SASM MCPCs are final, if ERCOT determines that prices are in need of correction and seeks ERCOT Board review of such prices, it shall notify Market Participants and describe the need for such correction as soon as practicable but no later than 30 days after the Operating Day.  Failure to notify Market Participants within this timeline precludes the ERCOT Board from reviewing such prices.  However, nothing in this section shall be understood to limit or otherwise inhibit any of the following:

(i)
ERCOT’s duty to inform the PUCT of potential or actual violations of the ERCOT Protocols or PUCT Rules and its right to request that the PUCT authorize correction of any prices that may have been affected by such potential or actual violations; 

(ii)
The PUCT’s authority to order price corrections when permitted to do so under other law; or

(iii)
ERCOT’s authority to grant relief to a Market Participant pursuant to the timelines specified in Section 20, Alternative Dispute Resolution Procedure.  

(b)
The ERCOT Board may review and change Real-Time LMPs, Real-Time Settlement Point Prices, Real-Time prices for energy metered, Real-Time Reserve Prices for On-Line Reserves, Real-Time Reserve Prices for Off-Line Reserves, Real-Time On-Line Reserve Price Adders, Real-Time Off-Line Reserve Price Adders and SASM MCPCs if ERCOT gave timely notice to Market Participants and the ERCOT Board finds that such prices are significantly affected by an error.

(c)
In review of Real-Time LMPs, Real Time Settlement Point Prices, Real-Time prices for energy metered, Real-Time Reserve Prices for On-Line Reserves, Real-Time Reserve Prices for Off-Line Reserves, Real-Time On-Line Reserve Price Adders, Real-Time Off-Line Reserve Price Adders and SASM MCPCs, the ERCOT Board may rely on the same reasons identified in paragraph (4) above to find that the prices are significantly affected by an error.

6.3.2
Activities for Real-Time Operations

(1)
Activities for Real-Time operations begin at the end of the Adjustment Period and conclude at the close of the Operating Hour.

(2)
The following table summarizes the timeline for the Operating Period and the activities of QSEs and ERCOT during Real-Time operations where “T” represents any instant within the Operating Hour.  The table is intended to be only a general guide and not controlling language, and any conflict between this table and another section of the Protocols is controlled by the other section:

	Operating Period
	QSE Activities
	ERCOT Activities

	During the first hour of the Operating Period 
	
	Execute the Hour-Ahead Sequence, including HRUC, beginning with the second hour of the Operating Period

Review and communicate HRUC commitments and Direct Current Tie (DC Tie) Schedule curtailments

Snapshot the Scheduled Power Consumption for Controllable Load Resources

	Before the start of each SCED run
	Update Output Schedules for DSRs


	Validate Output Schedules for DSRs

Execute Real-Time Sequence

	SCED run
	
	Execute SCED

	During the Operating Hour
	Telemeter the Ancillary Service Resource Responsibility for each Resource

Acknowledge receipt of Dispatch Instructions

Comply with Dispatch Instruction

Review Resource Status to assure current state of the Resources is properly telemetered

Update COP with actual Resource Status and limits and Ancillary Service Schedules 

Communicate Resource Forced Outages to ERCOT 

Communicate to ERCOT Resource changes to Ancillary Service Resource Responsibility via telemetry in the time window beginning 30 seconds prior to the five-minute clock interval and ending ten seconds prior to that five-minute clock interval
	Communicate all binding Base Points, Dispatch Instructions, total Real-Time reserve amount for On-Line reserves and Off-Line reserves, Real-Time Reserve Price Adders for On-Line Reserves, Real-Time Reserve Price Adders for Off-Line Reserves and LMPs for energy and Ancillary Services using Inter-Control Center Communications Protocol (ICCP) or Verbal Dispatch Instructions (VDIs)

Monitor Resource Status and identify discrepancies between COP and telemetered Resource Status

Restart Real-Time Sequence on major change of Resource or Transmission Element Status

Monitor ERCOT total system capacity providing Ancillary Services 

Validate COP information

Monitor ERCOT control performance

Distribute by ICCP, and post on the MIS Public Area, the LMPs created by each SCED process for each Resource Node, Load Zone and Hub, total Real-Time reserve amount for On-Line reserves and Off-Line reserves, and the Real-Time Reserve Price Adders for On-Line Reserves and Real-Time Reserve Price Adders for Off-Line Reserves.  These prices shall be posted immediately subsequent to deployment of Base Points from SCED with the time stamp the prices are effective

Post LMPs for each Electrical Bus on the MIS Public Area.  These prices shall be posted immediately subsequent to deployment of Base Points from each binding SCED with the time stamp the prices are effective

Post on the MIS Public Area the projected non-binding LMPs created by each SCED process for each Resource Node, the projected Hub LMPs and Load Zone LMPs.  These projected prices shall be posted at a frequency of every five minutes from SCED for at least 15 minutes in the future with the time stamp of the SCED process that produced the projections 

Post on the MIS Certified Area the projected non-binding Base Points for each Resource created by each SCED process.  These projected non-binding Base Points shall be posted at a frequency of every five minutes from SCED for at least 15 minutes in the future with the time stamp of the SCED process that produced the projections

Post each hour on the MIS Public Area binding SCED Shadow Prices and active binding transmission constraints by Transmission Element name (contingency /overloaded element pairs) 

Post the Settlement Point Prices for each Settlement Point immediately following the end of each Settlement Interval  

Post parameters as required by Section 6.4.8, Ancillary Services Capacity During the Adjustment Period and in Real-Time, on the MIS Public Area


	[NPRR492:  Replace paragraph (2) above with the following upon system implementation:]

(2)
The following table summarizes the timeline for the Operating Period and the activities of QSEs and ERCOT during Real-Time operations where “T” represents any instant within the Operating Hour.  The table is intended to be only a general guide and not controlling language, and any conflict between this table and another section of the Protocols is controlled by the other section:

Operating Period

QSE Activities

ERCOT Activities

During the first hour of the Operating Period 

Execute the Hour-Ahead Sequence, including HRUC, beginning with the second hour of the Operating Period

Review and communicate HRUC commitments and Direct Current Tie (DC Tie) Schedule curtailments

Snapshot the Scheduled Power Consumption for Controllable Load Resources

Before the start of each SCED run

Update Output Schedules for DSRs

Validate Output Schedules for DSRs

Execute Real-Time Sequence

SCED run

Execute SCED

During the Operating Hour

Telemeter the Ancillary Service Resource Responsibility for each Resource

Acknowledge receipt of Dispatch Instructions

Comply with Dispatch Instruction

Review Resource Status to assure current state of the Resources is properly telemetered

Update COP with actual Resource Status and limits and Ancillary Service Schedules 

Communicate Resource Forced Outages to ERCOT 

Communicate to ERCOT Resource changes to Ancillary Service Resource Responsibility via telemetry in the time window beginning 30 seconds prior to the five-minute clock interval and ending ten seconds prior to that five-minute clock interval

Communicate all binding Base Points, Dispatch Instructions, total Real-Time reserve amount for On-Line reserves and Off-Line reserves, Real-Time Reserve Price Adders for On-Line Reserves, Real-Time Reserve Price Adders for Off-Line Reserves and LMPs for energy and Ancillary Services using Inter-Control Center Communications Protocol (ICCP) or Verbal Dispatch Instructions (VDIs)

Monitor Resource Status and identify discrepancies between COP and telemetered Resource Status

Restart Real-Time Sequence on major change of Resource or Transmission Element Status

Monitor ERCOT total system capacity providing Ancillary Services 

Validate COP information

Monitor ERCOT control performance

Distribute by ICCP, and post on the MIS Public Area, System Lambda and the LMPs for each Resource Node, Load Zone and Hub, total Real-Time reserve amount for On-Line reserves and Off-Line reserves, and the Real-Time Reserve Price Adders for On-Line Reserves and Real-Time Reserve Price Adders for Off-Line Reserves created for each SCED process.  These prices shall be posted immediately subsequent to deployment of Base Points from SCED with the time stamp the prices are effective

Post LMPs for each Electrical Bus on the MIS Public Area.  These prices shall be posted immediately subsequent to deployment of Base Points from each binding SCED with the time stamp the prices are effective

Post on the MIS Public Area the projected non-binding LMPs created by each SCED process for each Resource Node, the projected Hub LMPs and Load Zone LMPs.  These projected prices shall be posted at a frequency of every five minutes from SCED for at least 15 minutes in the future with the time stamp of the SCED process that produced the projections 

Post on the MIS Certified Area the projected non-binding Base Points for each Resource created by each SCED process.  These projected non-binding Base Points shall be posted at a frequency of every five minutes from SCED for at least 15 minutes in the future with the time stamp of the SCED process that produced the projections

Post each hour on the MIS Public Area binding SCED Shadow Prices and active binding transmission constraints by Transmission Element name (contingency /overloaded element pairs) 

Post the Settlement Point Prices for each Settlement Point immediately following the end of each Settlement Interval  

Post parameters as required by Section 6.4.8, Ancillary Services Capacity During the Adjustment Period and in Real-Time, on the MIS Public Area




(3)
At the beginning of each hour, ERCOT shall post on the MIS Public Area the following information:

(a)
Changes in ERCOT System conditions that could affect the security and dynamic transmission limits of the ERCOT System, including:

(i)
Changes or expected changes, in the status of Transmission Facilities as recorded in the Outage Scheduler for the remaining hours of the current Operating Day and all hours of the next Operating Day; and

(ii)
Any conditions such as adverse weather conditions as determined from the ERCOT-designated weather service;

(b)
Updated system-wide Load forecasts;

(c)
The quantities of Reliability Must-Run (RMR) Services deployed by ERCOT for each previous hour of the current Operating Day;

(d)
Total ERCOT System Demand, from Real-Time operations, integrated over each Settlement Interval; and 

(e)
Updated Electrical Bus Load distribution factors and other information necessary to forecast Electrical Bus Loads for each hour of the current Operating Day and all hours of the next Operating Day.

(4)
No later than 0600, ERCOT shall post on the MIS Public Area the actual system Load by Weather Zone for each hour of the previous Operating Day.
6.5.7.3
Security Constrained Economic Dispatch

(1)
The SCED process is designed to simultaneously manage energy, the system power balance and network congestion through Resource Base Points and calculation of LMPs every five minutes.  The SCED process uses a two-step methodology that applies mitigation prospectively to resolve network Non-Competitive Constraints for the current Operating Hour.  The SCED process evaluates Energy Offer Curves and Output Schedules to produce a least cost dispatch of On-Line Generation Resources to the total current generation requirement determined by LFC, subject to power balance and network constraints.  The SCED process uses the Resource Status provided by SCADA telemetry under Section 6.5.5.2, Operational Data Requirements, and validated by the Real-Time Sequence, instead of the Resource Status provided by the COP. 

	[NPRR257:  Replace paragraph (1) above with the following upon system implementation:]

(1)
The SCED process is designed to simultaneously manage energy, the system power balance and network congestion through Resource Base Points and calculation of LMPs every five minutes.  The SCED process uses a two-step methodology that applies mitigation prospectively to resolve Non-Competitive Constraints for the current Operating Hour.  The SCED process evaluates Energy Offer Curves and Output Schedules to produce a least cost dispatch of On-Line Generation Resources to the total current generation requirement determined by LFC, subject to power balance and network constraints.  The SCED process uses the Resource Status provided by SCADA telemetry under Section 6.5.5.2, Operational Data Requirements, and validated by the Real-Time Sequence, instead of the Resource Status provided by the COP.


(2)
The SCED solution must monitor cumulative deployment of Regulation Services and ensure that Regulation Services deployment is minimized over time.(3)
For use as SCED inputs, ERCOT shall use the available capacity of all committed Generation Resources by creating proxy Energy Offer Curves for certain Resources as follows: 

(a)
Non-WGRs and Dynamically Scheduled Resources (DSRs) without Energy Offer Curves

ERCOT shall create a monotonically increasing proxy Energy Offer Curve as described below for:

(i)
Each non-WGR for which its QSE has submitted an Output Schedule instead of an Energy Offer Curve; and

(ii)
Each DSR that has not submitted Incremental and Decremental Energy Offer Curves.

	MW
	Price (per MWh)

	HSL
	System-Wide Offer Cap (SWCAP)

	Output Schedule MW plus 1 MW
	SWCAP minus $0.01

	Output Schedule MW
	-$249.99

	LSL
	-$250.00


(b)
DSRs with Energy Offer Curves

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

	MW
	Price (per MWh)

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

	LSL to Output Schedule MW 
	Decremental Energy Offer Curve


(c)
Non-WGRs without full-range Energy Offer Curves 

For each non-WGR for which its QSE has submitted an Energy Offer Curve that does not cover the full range of the Resource’s available capacity, ERCOT shall create a proxy Energy Offer Curve that extends the submitted Energy Offer Curve to use the entire available capacity of the Resource using the SWCAP above the highest point on the Energy Offer Curve to the Resource’s HSL and the offer floor from the lowest point on the Energy Offer Curve to its LSL, using these points:

	MW
	Price (per MWh)

	HSL (if more than highest MW in Energy Offer Curve)
	SWCAP

	1 MW above highest MW in Energy Offer Curve (if less than HSL)
	SWCAP minus $0.01

	Energy Offer Curve
	Energy Offer Curve

	1 MW below lowest MW in Energy Offer Curve (if more than LSL)
	-$249.99

	LSL (if less than lowest MW in Energy Offer Curve)
	-$250.00


(d)
WGRs

(i)
For each WGR that has not submitted an Energy Offer Curve, ERCOT shall create a monotonically increasing proxy Energy Offer Curve as described below:

	MW
	Price (per MWh)

	HSL
	SWCAP

	HSL minus 1 MW
	-$249.99

	LSL
	-$250.00


(ii)
For each WGR for which its QSE has submitted an Energy Offer Curve, ERCOT shall create a monotonically increasing proxy Energy Offer Curve as described below:

	MW
	Price (per MWh)

	HSL (if more than highest MW in Energy Offer Curve)
	SWCAP

	1 MW above highest MW in Energy Offer Curve (if less than HSL)
	SWCAP minus $0.01

	Energy Offer Curve
	Energy Offer Curve

	1 MW below lowest MW in Energy Offer Curve (if more than LSL)
	-$249.99

	LSL (if less than lowest MW in Energy Offer Curve)
	-$250.00


(4)
The Entity with decision making authority, as more fully described in Section 3.19.1, Constraint Competitiveness Test Definitions, over how a Resource or Split Generation Resource is offered or scheduled, shall be responsible for all offers associated with each Resource, including offers represented by a proxy Energy Offer Curve. 
	[NPRR240:  Insert paragraph (5) and renumber accordingly upon system implementation:]

(5)
Energy Offer Curves that were constructed in whole or in part with proxy Energy Offer Curves shall be so marked in all ERCOT postings or references to the energy offer.


(5)
The two-step SCED methodology referenced in paragraph (1) above is:

(a)
The first step is to execute the SCED process to determine Reference LMPs.  In this step, ERCOT executes SCED using the full Network Operations Model while only observing limits of Competitive Constraints.  Energy Offer Curves for all On-Line Generation Resources, whether submitted by QSEs or created by ERCOT under this Section, are used in the SCED to determine “Reference LMPs.”

(b)
The second step is to execute the SCED process to produce Base Points, Shadow Prices, and LMPs, subject to security constraints (including Competitive and Non-Competitive Constraints) and other Resource constraints.  The second step must:

(i)
Use Energy Offer Curves for all On-Line Generation Resources, whether submitted by QSEs or created by ERCOT.  Each Energy Offer Curve must be bounded at the lesser of the Reference LMP (from Step 1) at the Resource Node or the appropriate Mitigated Offer Floor.  In addition, each Energy Offer Curve subject to mitigation under the criteria described in Section 3.19.4, Security-Constrained Economic Dispatch Constraint Competitiveness Test, must be capped at the greater of the Reference LMP (from Step 1) at the Resource Node plus a variable not to exceed 0.01 multiplied by the value of the Resource’s Mitigated Offer Cap curve at the LSL or the appropriate Mitigated Offer Cap; and

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

(c)
ERCOT shall archive information and provide monthly summaries of security violations and any binding transmission constraints identified in Step 2 of the SCED process.  The summary must describe the limiting element (or identified operator-entered constraint with operator’s comments describing the reason and the Resource-specific impacts for any manual overrides).  ERCOT shall provide the summary to Market Participants on the MIS Secure Area and to the Independent Market Monitor (IMM).

(6)
For each SCED process, in addition to the binding Base Points and LMPs, ERCOT shall calculate a non-binding projection of the Base Points and Resource Node LMPs, Real-Time On-Line Reserve Price Adders, Real-Time Off-Line Reserve Price Adders, Hub LMPs and Load Zone LMPs at a frequency of every five minutes for at least 15 minutes into the future based on the same inputs to the SCED process as described in this Section, except that the Resource’s HDL and LDL and the total generation requirement will be as estimated at future intervals.  The Resource’s HDL and LDL will be calculated for each interval of the projection based on the ramp rate capability over the study period.  ERCOT shall estimate the projected total generation requirement by calculating a Load forecast for the study period.  ERCOT shall post the projected non-binding Base Points for each Resource for each interval study period on the MIS Certified Area and the projected non-binding LMPs for Resource Nodes, Real-Time On-Line Reserve Price Adders, Real-Time Off-Line Reserve Price Adders, Hub LMPs and Load Zone LMPs on the MIS Public Area pursuant to Section 6.3.2, Activities for Real-Time Operations.
(7)
For each SCED process, ERCOT shall calculate a Real-Time On-Line Reserve Price Adder and a Real-Time Off-Line Reserve Price Adder based on the On-Line and Off-Line available reserves in the ERCOT System and the Operating Reserve Demand Curve (ORDC).  The Real-Time On-Line Reserve Price Adder shall be averaged over the 15-minute Settlement Interval and added to the Real-Time LMPs to determine the Real-Time Settlement Point Prices.  The price after the addition of the Real-Time On-Line Reserve Price Adder to LMPs approximates the pricing outcome of Real-Time energy and Ancillary Service co-optimization since the Real-Time On-Line Reserve Price Adder captures the value of the opportunity cost of reserves based on the defined ORDC.  An Ancillary Service imbalance Settlement shall be performed pursuant to Section 6.7.4, Real-Time Ancillary Service Imbalance Payment or Charge, to make Resources indifferent to the utilization of their capacity for energy or Ancillary Service reserves.
(8)
ERCOT shall determine the methodology for implementing the ORDC to calculate the Real-Time On-Line Reserve Price Adder and Real-Time Off-Line Reserve Price Adder.  Following review by TAC, the ERCOT Board shall review the recommendation and approve a final methodology.  Within two Business Days following approval by the ERCOT Board, ERCOT shall post the methodology on the MIS Public Area.
(9)
Each month, ERCOT shall determine the ORDC for the next month based on historic data using the ERCOT Board-approved methodology for implementing the ORDC.  By the twentieth of the month, ERCOT shall post the ORDC for the next month on the MIS Public Area.
6.5.9.2
Failure of the SCED Process

(1)
When the SCED process is not able to reach a solution, ERCOT shall declare an Emergency Condition.

(2)
For intervals that the SCED process fails to reach a solution, then the LMPs, Real-Time On-Line Reserve Price Adders and Real-Time Off-Line Reserve Price Adders for the interval for which no solution was reached are equal to the LMPs, Real-Time On-Line Reserve Price Adders and Real-Time Off-Line Reserve Price Adders in the most recently solved interval.  For Settlement Intervals that the Real-Time Settlement Point Prices are identified as erroneous and ERCOT sets the SCED intervals as failed in accordance with paragraph (3)(b) of Section 6.3, Adjustment Period and Real-Time Operations Timeline, then the LMPs, Real-Time On-Line Reserve Price Adders and Real-Time Off-Line Reserve Price Adders for the failed SCED intervals are equal to the LMPs, Real-Time On-Line Reserve Price Adders and Real-Time Off-Line Reserve Price Adders in the most recently solved SCED interval that is not set as failed.  ERCOT shall notify the market of the failure by posting on the MIS Public Area.

(3)
Once ERCOT declares an Emergency Condition for a SCED process failure, ERCOT may use any of the following measures:

(a)
ERCOT may direct the SCED process to relax the active transmission constraints and/or the HASLs and LASLs for specific Resources and resume calculation of LMPs, Real-Time On-Line Reserve Price Adders and Real-Time Off-Line Reserve Price Adders by reducing the Ancillary Service Schedules for the affected Resource, if sufficient supply exists to manage total system needs.  LMPs, Real-Time On-Line Reserve Price Adders and Real-Time Off-Line Reserve Price Adders calculated for the affected interval must be used for Settlement;

(b)
ERCOT may issue Emergency Base Points for Resources;

(c)
ERCOT may manually issue Emergency Base Points for a Resource and must communicate the Resource name, MW output requested, and start time and duration of the Dispatch Instruction to the QSE representing the Resource;

(d)
ERCOT may issue an instruction to hold the previous interval; and

(e)
A QF, a hydro Generation Resource, or a nuclear-powered Resource may be instructed by ERCOT to operate below its LSL only after all other Resource options have been exhausted.

(4)
The Emergency Condition continues until the SCED process can reach a solution without using the measures in paragraph (3) above.
6.6.1
Real-Time Settlement Point Prices

Real-Time energy Settlements use Real-Time Settlement Point Prices that are calculated for Resource Nodes, Load Zones, and Hubs.  For each Security-Constrained Economic Dispatch (SCED) Locational Marginal Price (LMP) calculated at each Settlement Point in the SCED process, an administrative price floor of -$251/MWh will be applied to Real-Time Settlement Point Prices after adding the Real-Time On-Line Reserve Price Adder.  ERCOT shall assign a Locational Marginal Price (LMP) to de-energized Electrical Buses for use in the calculation of the Real-Time Settlement Point Prices by using heuristic rules applied in the following order:
	



(a)
Use an appropriate LMP predetermined by ERCOT as applicable to a specific Electrical Bus; or if not so specified

(b)
Use the following rules in order:
(i)
Use average LMP for Electrical Buses within the same station having the same voltage level as the de-energized Electrical Bus, if any exist.

(ii)
Use average LMP for all Electrical Buses within the same station, if any exist.

(iii)
Use system lambda.

	[NPRR492:  Replace item (iii) above with the following upon system implementation:]

(iii)
Use System Lambda.


6.6.1.1
Real-Time Settlement Point Price for a Resource Node

(1)
Except for a logical Resource Node for a Combined Cycle Train, the Real-Time Settlement Point Price for a Resource Node Settlement Point is the time-weighted average of the sum of the Real-Time LMPs and the Real-Time On-Line Reserve Price Adders.  The Real-Time Settlement Point Price for a 15-minute Settlement Interval is calculated as follows:

RTSPP
=
((
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(RNWFy * (RTLMPy + RTORPA y)))

Where the Resource Node weighting factor is:

RNWFy
=
TLMPy / 
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The above variables are defined as follows:

	Variable
	Unit
	Description

	RTSPP
	$/MWh
	Real-Time Settlement Point Price(The Real-Time Settlement Point Price at the Settlement Point for the 15-minute Settlement Interval.

	RTORPAy
	$/MWh
	Real-Time On-Line Reserve Price Adder per interval(The Real-Time On-Line Reserve Price Adder for the SCED interval y.

	RTLMPy
	$/MWh
	Real-Time Locational Marginal Price per interval(The Real-Time LMP at the Settlement Point for the SCED interval y.

	RNWFy
	none
	Resource Node Weighting Factor per interval(The weight used in the Resource Node Settlement Point Price calculation for the portion of the SCED interval y within the Settlement Interval.

	TLMPy
	second
	Duration of SCED interval per interval(The duration of the portion of the SCED interval y within the Settlement Interval.

	y
	none
	A SCED interval in the 15-minute Settlement Interval.  The summation is over the total number of SCED runs that cover the 15-minute Settlement Interval.  


(2)
The Real-Time Settlement Point Price at the logical Resource Node for the On-Line Combined Cycle Generation Resource shall be determined in accordance with paragraph (1) above using a Real-Time LMP calculated for the logical Resource Node in each SCED Interval as follows:
(a)
The Real-Time LMP for the logical Resource Node for each SCED interval shall be the sum of the Real-Time LMP in each SCED interval at each of the Resource Nodes of the generation units registered in the On-Line (as determined by Real-Time telemetry) Combined Cycle Generation Resource times a weight factor determined as set forth in paragraph (b) below.

Where:


RTLMP = ∑CCGR_PhyR RTLMPCCGR_PhyR * RTCCGRWFCCGR_PhyR

The above variables are defined as follows:
	Variable
	Unit
	Definition

	RTLMP
	$/MWh
	Real-Time Locational Marginal Price at a logical Resource Node for a Combined Cycle Train(The Real-Time LMP at the Combined Cycle Generation Resource logical Resource Node for a SCED Interval.

	RTLMPCCGR_PhyR
	$/MWh
	Real-Time Locational Marginal Price at a generation unit Resource Node registered to the Combined Cycle Generation Resource(The Real-Time LMP at the Resource Node of an On-Line generation unit designated in a Combined Cycle Train registration for the Combine Cycle Generation Resource for each SCED interval.

	RTCCGRWFCCGR_PhyR
	none
	Real-Time Combined Cycle Generation Resource Weighting Factor(The Real Time Combined Cycle Generation Resource weighting factor for a generation unit designated in a Combined Cycle Train registration for the Combined Cycle Generation Resource.

	CCGR_PhyR
	none
	A generation unit designated in a Combine Cycle Train registration for a Combined Cycle Generation Resource.


(b)
The weight factor for each generation unit registered in a Combined Cycle Generation Resource shall be the Real-Time net power output telemetry in each SCED interval for each generation unit registered in the Combined Cycle Generation Resource divided by the total Real-Time net power output telemetry for all of the generation units registered in the Combined Cycle Generation Resource.

Where:
RTCCGRWFCCGR_PhyR = TGCCGR_PhyR / ∑CCGR_PhyR TGCCGR_PhyR
The above variables are defined as follows:
	Variable
	Unit
	Definition

	RTCCGRWFCCGR_PhyR
	none
	Real-Time Combined Cycle Generation Resource Weighting Factor(The Real Time Combined Cycle Generation Resource weighting factor for a generation unit designated in a Combined Cycle Train registration for the Combined Cycle Generation Resource.

	TGCCGR_PhyR
	MW
	Telemetered Generation for a Combined Cycle Generation Resource generation unit(The telemetered generation of a generation unit designated in a Combined Cycle Train registration for the Combined Cycle Generation Resource at the time of each SCED run.

	CCGR_PhyR
	none
	A generation unit designated in a Combine Cycle Train registration for a Combined Cycle Generation Resource.


6.6.1.2
Real-Time Settlement Point Price for a Load Zone

The Real-Time Settlement Point Price for a Load Zone Settlement Point is based on the state-estimated Load in MW and the time-weighted average Real-Time LMPs at Electrical Buses that are included in the Load Zone.  The Real-Time Settlement Point Price for a Load Zone Settlement Point for a 15-minute Settlement Interval is calculated as follows:

RTSPP
=
((
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TLMP y * LZLMPy) / 
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For all Load Zones except Direct Current Tie (DC Tie) Load Zones: 

LZLMPy
=
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 (RTLMP b, y * SEL b, y) / 
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For a DC Tie Load Zone: 

LZLMPy
=
RTLMP b, y 
Where:

RTRSVPOR =









(RNWF  y * RTORPA y)

RNWF y=

TLMP y / 
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For all Settlement calculations in which a 15-minute Real-Time Settlement Point Price for a Load Zone is required in order to perform Settlement for a 15-minute quantity that is represented as one value (the integrated value for the 15-minute interval) but varies with each SCED interval within the 15-minute Settlement Interval, an energy-weighted Real-Time Settlement Point Price shall be used and is calculated as follows: 


RTSPPEW
=
,(
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(RTLMP b, y * LZWF b, y) + RTRSVPOR)
For all Load Zones except DC Tie Load Zones:

LZWF b, y 
=
(SEL b, y * TLMP y) / [
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(SEL b, y * TLMP y)]

For a DC Tie Load Zone: 

LZWF b, y 
=
(SEL b, y * TLMP y) / [
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(RNWF  y * RTORPA y)
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The above variables are defined as follows:

	Variable
	Unit
	Description

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

	RTSPPEW
	$/MWh
	Real-Time Settlement Point Price Energy-Weighted(The Real-Time Settlement Point Price at the Settlement Point p, for the 15-minute Settlement Interval that is weighted by the state-estimated Load of the Load Zone of each SCED interval within the 15-minute Settlement Interval.

	RTLMP b, y
	$/MWh
	Real-Time Locational Marginal Price at bus per interval(The Real-Time LMP at Electrical Bus b in the Load Zone, for the SCED interval y.

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

	RTORPA y
	$/MWh
	Real-Time On-Line Reserve Price Adder per interval(The Real-Time Price Adder for On-Line Reserves for the SCED interval y.

	RNWF y
	none
	Resource Node Weighting Factor per interval(The weight used in the Resource Node Settlement Point Price calculation for the portion of the SCED interval y within the Settlement Interval.

	LZWF b, y
	none
	Load Zone Weighting Factor per bus per interval(The weight used in the Load Zone Settlement Point Price calculation for Electrical Bus b, for the portion of the SCED interval y within the 15-minute Settlement Interval.

	LZLMP y
	$/MWh
	Load Zone Locational Marginal Price(The Load Zone LMP for the Load Zone for the SCED Interval y.

	SEL b, y
	MW
	State Estimator Load at bus per interval(The Load from State Estimator excluding Wholesale Storage Load (WSL) for Electrical Bus b in the Load Zone, for the SCED interval y.

	TLMP y
	second
	Duration of SCED interval per interval(The duration of the portion of the SCED interval y within the Settlement Interval.

	y
	none
	A SCED interval in the 15-minute Settlement Interval.  The summation is over the total number of SCED runs that cover the 15-minute Settlement Interval.

	b
	none
	An Electrical Bus in the Load Zone.  The summation is over all of the Electrical Buses in the Load Zone.


6.6.3.1
Real-Time Energy Imbalance Payment or Charge at a Resource Node

(1)
The payment or charge to each QSE for Energy Imbalance Service is calculated based on the Real-Time Settlement Point Price for the following amounts at a particular Resource Node Settlement Point:

(a)
The energy produced by all its Generation Resources or consumed as WSL at the Settlement Point; plus

(b)
The amount of its Self-Schedules with sink specified at the Settlement Point; plus

(c)
The amount of its Day-Ahead Market (DAM) Energy Bids cleared in the DAM at the Settlement Point; plus

(d)
The amount of its Energy Trades at the Settlement Point where the QSE is the buyer; minus

(e)
The amount of its Self-Schedules with source specified at the Settlement Point; minus

(f)
The amount of its energy offers cleared in the DAM at the Settlement Point; minus 

(g)
The amount of its Energy Trades at the Settlement Point where the QSE is the seller. 

(2)
The payment or charge to each QSE for Energy Imbalance Service at a Resource Node Settlement Point for a given 15-minute Settlement Interval is calculated as follows:
RTEIAMT q, p
=
(-1) * {
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(GSPLITPER q, r, gsc, p * NMSAMTTOT gsc) + (
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WSLAMTTOT q, r, p) + RTSPP p * [(SSSK q, p * ¼) + (DAEP q, p * ¼) + (RTQQEP q, p * ¼) – (SSSR q, p * ¼) – (DAES q, p * ¼) – (RTQQES q, p * ¼)]}

The above variables are defined as follows:

	Variable
	Unit
	Description

	RTEIAMT q, p
	$
	Real-Time Energy Imbalance Amount per QSE per Settlement Point—The payment or charge to QSE q for Real-Time Energy Imbalance Service at Settlement Point p, for the 15-minute Settlement Interval.

	RTSPP p
	$/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.

	SSSK q, p
	MW
	Self-Schedule with Sink at Settlement Point per QSE per Settlement Point—The QSE q’s Self-Schedule with sink at Settlement Point p, for the 15-minute Settlement Interval.

	DAEP q, p
	MW
	Day-Ahead Energy Purchase per QSE per Settlement Point—The QSE q’s DAM Energy Bids at Settlement Point p cleared in the DAM, for the hour that includes the 15-minute Settlement Interval.

	RTQQEP q, p 
	MW
	Real-Time QSE-to-QSE Energy Purchase per QSE per Settlement Point(The amount of MW bought by QSE q through Energy Trades at Settlement Point p, for the 15-minute Settlement Interval.

	SSSR q, p
	MW
	Self-Schedule with Source at Settlement Point per QSE per Settlement Point—The QSE q’s Self-Schedule with source at Settlement Point p, for the 15-minute Settlement Interval.

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

	RTQQES q, p 
	MW
	Real-Time QSE-to-QSE Energy Sale per QSE per Settlement Point(The amount of MW sold by QSE q through Energy Trades at Settlement Point p, for the 15-minute Settlement Interval.

	NMSAMTTOT gsc
	$
	Net Metering Settlement—The total payment or charge to a generation site with a net metering arrangement.

	WSLAMTTOT q, r, p  
	$
	Wholesale Storage Load Settlement— The total payment or charge to QSE q, Resource r, at Settlement Point p, for WSL for each 15-minute Settlement Interval.

	GSPLITPER q, r, gsc, p
	none
	Generation Resource SCADA Splitting Percentage—The generation allocation percentage for Resource r that is part of a net metering arrangement.  GSPLITPER is calculated by taking the Supervisory Control and Data Acquisition (SCADA) values (GSSPLITSCA) for a particular Generation Resource r that is part of a net metering configuration and dividing by the sum of all SCADA values for all Resources that are included in the net metering configuration for each interval.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	q
	none
	A QSE.

	p
	none
	A Resource Node Settlement Point.

	r
	none
	A Generation Resource or an energy storage Load Resource that is located at the Facility with net metering.

	gsc
	none
	A generation site code.


	[NPRR419:  Replace paragraph (2) above with the following upon system implementation:]

(2)
The payment or charge to each QSE for Energy Imbalance Service at a Resource Node Settlement Point for a given 15-minute Settlement Interval is calculated as follows:

RTEIAMT q, p

= (-1) * {
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(
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(RESREV q, r, gsc, p)) + (
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WSLAMTTOT q, r, p) + RTSPP p * [(SSSK q, p * ¼) + (DAEP q, p * ¼) + (RTQQEP q, p * ¼) – (SSSR q, p * ¼) – (DAES q, p * ¼) – (RTQQES q, p * ¼)]}

Where:

RESREV q, r, gsc, p
= GSPLITPER q, r, gsc, p * NMSAMTTOT gsc

RESMEB q, r, gsc, p
= GSPLITPER q, r, gsc, p * NMRTETOT gsc

WSLTOT q, p

= 
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 MEBL q,r,b)
RNIMBAL q, p

= 
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RESMEB q, r, gsc, p) + WSLTOT q, p + (SSSK q, p * ¼) + (DAEP q, p * ¼) + (RTQQEP q, p * ¼) – (SSSR q, p * ¼) – (DAES q, p * ¼) – (RTQQES q, p * ¼)
The above variables are defined as follows:

Variable

Unit

Description

RTEIAMT q, p
$

Real-Time Energy Imbalance Amount per QSE per Settlement Point—The payment or charge to QSE q for Real-Time Energy Imbalance Service at Settlement Point p, for the 15-minute Settlement Interval.

RNIMBAL q, p
MWh

Resource Node Energy Imbalance per QSE per Settlement Point—The Resource Node volumetric imbalance for QSE q for Real-Time Energy Imbalance Service at Settlement Point p, for the 15-minute Settlement Interval.
RTSPP p
$/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.

SSSK q, p
MW

Self-Schedule with Sink at Settlement Point per QSE per Settlement Point—The QSE q’s Self-Schedule with sink at Settlement Point p, for the 15-minute Settlement Interval.
DAEP q, p
MW

Day-Ahead Energy Purchase per QSE per Settlement Point—The QSE q’s DAM Energy Bids at Settlement Point p cleared in the DAM, for the hour that includes the 15-minute Settlement Interval.

RTQQEP q, p 

MW

Real-Time QSE-to-QSE Energy Purchase per QSE per Settlement Point(The amount of MW bought by QSE q through Energy Trades at Settlement Point p, for the 15-minute Settlement Interval.

SSSR q, p
MW

Self-Schedule with Source at Settlement Point per QSE per Settlement Point—The QSE q’s Self-Schedule with source at Settlement Point p, for the 15-minute Settlement Interval.

DAES q, p
MW

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

RTQQES q, p 

MW

Real-Time QSE-to-QSE Energy Sale per QSE per Settlement Point(The amount of MW sold by QSE q through Energy Trades at Settlement Point p, for the 15-minute Settlement Interval.

RESREV q, r, gsc, p
$

Resource Share Revenue Settlement Payment—The Resource share of the total payment to the entire Facility with a net metering arrangement attributed to Resource r that is part of a generation site code gsc for the QSE q at Settlement Point p.
RESMEB q, r, gsc, p
MWh

Resource Share Net Meter Real-Time Energy Total—The Resource share of the net sum for all Settlement Meters attributed to Resource r that is part of a generation site code gsc for the QSE q at Settlement Point p.  
WSLTOT q, p
MWh

WSL Total—The total WSL energy metered by the Settlement Meters which measure WSL for the QSE q at Settlement Point p.  
MEBL q,r,b
MWh

Metered Energy for Wholesale Load at bus(The WSL energy metered by the Settlement Meter which measures WSL for the 15-minute Settlement Interval represented as a negative value, for the QSE q, Resource r, at bus b.  
NMSAMTTOT gsc
$

Net Metering Settlement—The total payment or charge to a generation site with a net metering arrangement.

WSLAMTTOT q, r, p  
$

Wholesale Storage Load Settlement—The total payment or charge to QSE q, Resource r, at Settlement Point p, for WSL for each 15-minute Settlement Interval.
NMRTETOT gsc
MWh

Net Meter Real-Time Energy Total—The net sum for all Settlement Meters included in generation site code gsc.  A positive value indicates an injection of power to the ERCOT System.
GSPLITPER q, r, gsc, p
none

Generation Resource SCADA Splitting Percentage—The generation allocation percentage for Resource r that is part of a net metering arrangement.  GSPLITPER is calculated by taking the Supervisory Control and Data Acquisition (SCADA) values (GSSPLITSCA) for a particular Generation Resource r that is part of a net metering configuration and dividing by the sum of all SCADA values for all Resources that are included in the net metering configuration for each interval.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

q

none

A QSE.

p

none

A Resource Node Settlement Point.

r

none

A Generation Resource or an energy storage Load Resource that is located at the Facility with net metering.

gsc

none

A generation site code.

b

none

An Electrical Bus.





(3)
For a facility with Settlement Meters that measure WSL, the total payment or charge for WSL is calculated for a QSE, energy storage Load Resource, and Settlement Point for each 15-minute Settlement Interval.

The WSL is settled as follows: 

WSLAMTTOT q, r, p
= 
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 (RTRMPRWSL b * MEBL q, r, b)

Where the price for Settlement Meter is determined as follows:
RTRMPRWSL b 
= ([image: image72.png]


(RNWFL b, y * RTLMP b, y) + RTRSVPOR)
Where the weighting factor for the Electrical Bus associated with the meter is:

RNWFL b, y 

= [Max (0.001, 







 TL r, y)) * TLMP y] / 
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 TL r, y)) * TLMP y]
Where:

RTRSVPOR =









(RNWF  y * RTORPA y)

RNWF y=

TLMP y / 
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TLMP y
The summation is over all WSL r associated to the individual meter.  The determination of which Resources are associated to an individual meter is static and based on the normal system configuration of the generation site code, gsc.

The above variables are defined as follows:

	Variable
	Unit
	Description

	RTLMP b, y
	$/MWh
	Real-Time Locational Marginal Price at bus per interval(The Real-Time LMP for the meter at Electrical Bus b, for the SCED interval y.

	TLMP y
	second
	Duration of SCED interval per interval(The duration of the SCED interval y.

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

	RTORPA y
	$/MWh
	Real-Time On-Line Reserve Price Adder per interval(The Real-Time On-Line Reserve Price Adder for the SCED interval y.

	RNWF y
	none
	Resource Node Weighting Factor per interval(The weight used in the Resource Node Settlement Point Price calculation for the portion of the SCED interval y within the Settlement Interval.

	MEBL q,r,b
	MWh
	Metered Energy for Wholesale Load at bus(The WSL energy metered by the Settlement Meter which measures WSL for the 15-minute Settlement Interval represented as a negative value, for the QSE q, Resource r, at bus b.  

	WSLAMTTOT q, r, p
	$
	Wholesale Storage Load Settlement—The total payment or charge to QSE q, Resource r, at Settlement Point p, for WSL for each 15-minute Settlement Interval.

	RNWFL b, y
	none
	Net meter Weighting Factor per interval for the Energy Metered as Wholesale Storage Load The weight factor used in net meter price calculation for meters in Electrical Bus b, for the SCED interval y, for the WSL associated with an energy storage Load Resource.  The weighting factor used in the net meter price calculation shall not be recalculated after the fact due to revisions in the association of Resources to Settlement Meters.

	RTRMPRWSL b
	$/MWh
	Real-Time Price for the Energy Metered as Wholesale Storage Load at bus(The Real-Time price for the Settlement Meter which measures WSL at Electrical Bus b, for the 15-minute Settlement Interval.

	TL r,y
	MW
	Telemetered WSL charging per interval(The telemetered Load associated with the energy storage Load Resource r for the SCED interval y.

	gsc
	none
	A generation site code.

	r
	none
	An energy storage Load Resource.  

	y
	none
	A SCED interval in the 15-minute Settlement Interval.  The summation is over the total number of SCED runs that cover the 15-minute Settlement Interval.

	b
	none
	An Electrical Bus.


	[NPRR385:  Replace paragraph (3) above upon system implementation:]

(3)
For a facility with Settlement Meters that measure WSL, the total payment or charge for WSL is calculated for a QSE, energy storage Load Resource, and Settlement Point for each 15-minute Settlement Interval.

The WSL is settled as follows: 

WSLAMTTOT q, r, p
= 
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 (RTRMPRWSL b * MEBL q, r, b)

Where the price for Settlement Meter is determined as follows:
RTRMPRWSL b 
= ([image: image79.png]


(RNWFL b, y * RTLMP b, y) + RTRSVPOR)
Where the weighting factor for the Electrical Bus associated with the meter is:

RNWFL b, y 

= [Max (0.001, 







 TL r, y)) * TLMP y] / 
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 TL r, y)) * TLMP y]
Where:

RTRSVPOR =









(RNWF  y * RTORPA y)

RNWF y=

TLMP y / 
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For every SCED LMP calculated at each Settlement Meter, there shall be an administrative price floor of -$251/MWh.

The summation is over all WSL r associated to the individual meter.  The determination of which Resources are associated to an individual meter is static and based on the normal system configuration of the generation site code, gsc.

The above variables are defined as follows:

Variable

Unit

Description

RTLMP b, y
$/MWh

Real-Time Locational Marginal Price at bus per interval(The Real-Time LMP for the meter at Electrical Bus b, for the SCED interval y.

TLMP y
second
Duration of SCED interval per interval(The duration of the SCED interval y.

RTRSVPOR

$/MWh

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

Real-Time On-Line Reserve Price Adder per interval(The Real-Time On-Line Reserve Price Adder for the SCED interval y.
RNWF y
none

Resource Node Weighting Factor per interval(The weight used in the Resource Node Settlement Point Price calculation for the portion of the SCED interval y within the Settlement Interval.
MEBL q,r,b
MWh

Metered Energy for Wholesale Load at bus(The WSL energy metered by the Settlement Meter which measures WSL for the 15-minute Settlement Interval represented as a negative value, for the QSE q, Resource r, at bus b.  
WSLAMTTOT q, r, p
$

Wholesale Storage Load Settlement—The total payment or charge to QSE q, Resource r, at Settlement Point p, for WSL for each 15-minute Settlement Interval.
RNWFL b, y
none

Net meter Weighting Factor per interval for the Energy Metered as Wholesale Storage Load The weight factor used in net meter price calculation for meters in Electrical Bus b, for the SCED interval y, for the WSL associated with an energy storage Load Resource.  The weighting factor used in the net meter price calculation shall not be recalculated after the fact due to revisions in the association of Resources to Settlement Meters.

RTRMPRWSL b
$/MWh

Real-Time Price for the Energy Metered as Wholesale Storage Load at bus(The Real-Time price for the Settlement Meter which measures WSL at Electrical Bus b, for the 15-minute Settlement Interval.

TL r,y
MW

Telemetered WSL charging per interval(The telemetered Load associated with the energy storage Load Resource r for the SCED interval y.

gsc

none

A generation site code.

r

none

An energy storage Load Resource.  

y

none

A SCED interval in the 15-minute Settlement Interval.  The summation is over the total number of SCED runs that cover the 15-minute Settlement Interval.

b

none

An Electrical Bus.




(4)
The total payment or charge to a Facility with a net metering arrangement for each 15-minute Settlement Interval shall be calculated as follows:

NMRTETOT gsc 
= 
Max (0, (
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 (MEB gsc, b + MEBC gsc,b) ))

If NMRTETOT gsc = 0 for a 15-minute Settlement Interval, then

The Load that is not WSL is included in the Real-Time AML per QSE and is included in the Real-Time energy imbalance payment or charge at a Load Zone.

Otherwise, when NMRTETOT gsc > 0 for a 15-minute Settlement Interval, then

NMSAMTTOT gsc
=
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 [(RTRMPR b * MEB gsc, b) + (RTRMPR b * MEBC gsc,b)]  

Where the price for Settlement Meter is determined as follows:
RTRMPR b 

=
(







(RNWF b, y * RTLMP b, y) + RTRSVPOR)
Where the weighting factor for the Electrical Bus associated with the meter is:

RNWF b, y 

= 
[Max (0.001, 
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BP r, y) * TLMP y] / 





[







Max (0.001, 
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BP r, y) * TLMP y]
Where:

RTRSVPOR =









(RNWF  y * RTORPA y)

RNWF y=

TLMP y / 
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TLMP y
The summation is over all Resources r associated to the individual meter.  The determination of which Resources are associated to an individual meter is static and based on the normal system configuration of the generation site code, gsc.
The above variables are defined as follows:

	Variable
	Unit
	Description

	NMRTETOT gsc
	MWh
	Net Meter Real-Time Energy Total—The net sum for all Settlement Meters included in generation site code gsc.  A positive value indicates an injection of power to the ERCOT System. 

	NMSAMTTOT gsc
	$
	Net Metering Settlement—The total payment or charge to a generation site with a net metering arrangement.

	RTRMPR  b
	$/MWh
	Real-Time Price for the Energy Metered for each Resource meter at bus(The Real-Time price for the Settlement Meter at Electrical Bus b, for the 15-minute Settlement Interval.

	MEB gsc, b
	MWh
	Metered Energy at bus(The metered energy by the Settlement Meter which is not upstream from another Settlement Meter which measures WSL for the 15-minute Settlement Interval.  A positive value represents energy produced, and a negative value represents energy consumed.

	RTLMP b, y
	$/MWh
	Real-Time Locational Marginal Price at bus per interval(The Real-Time LMP for the meter at Electrical Bus b, for the SCED interval y.

	TLMP y
	second
	Duration of SCED interval per interval(The duration of the SCED interval y.

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

	RTORPA y
	$/MWh
	Real-Time On-Line Reserve Price Adder per interval(The Real-Time On-Line Reserve Price Adder for the SCED interval y.

	RNWF y
	none
	Resource Node Weighting Factor per interval(The weight used in the Resource Node Settlement Point Price calculation for the portion of the SCED interval y within the Settlement Interval.

	RNWF b, y
	none
	Net meter Weighting Factor per intervalThe weight factor used in net meter price calculation for meters in Electrical Bus b, for the SCED interval y.  The weighting factor used in the net meter price calculation shall not be recalculated after the fact due to revisions in the association of Resources to Settlement Meters.

	BP r, y
	MW
	Base Point per Resource per intervalThe Base Point of Resource r, for the SCED interval y.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.

	MEBC gsc, b
	MWh
	Metered Energy at bus (Calculated) (The calculated energy for the 15-minute Settlement Interval for a Settlement Meter which is upstream from another Settlement Meter which measures WSL.  A positive value represents energy produced, and a negative value represents energy consumed.

	gsc
	none
	A generation site code.

	r
	none
	A Generation Resource that is located at the Facility with net metering.  

	y
	none
	A SCED interval in the 15-minute Settlement Interval.  The summation is over the total number of SCED runs that cover the 15-minute Settlement Interval.

	b
	none
	An Electrical Bus.


	[NPRR385:  Replace paragraph (4) above with the following upon system implementation:]

(4)
The total payment or charge to a Facility with a net metering arrangement for each 15-minute Settlement Interval shall be calculated as follows:

NMRTETOT gsc 
= 
Max (0, (
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 (MEB gsc, b + MEBC gsc,b) ))

If NMRTETOT gsc = 0 for a 15-minute Settlement Interval, then

The Load that is not WSL is included in the Real-Time AML per QSE and is included in the Real-Time energy imbalance payment or charge at a Load Zone.

Otherwise, when NMRTETOT gsc > 0 for a 15-minute Settlement Interval, then

NMSAMTTOT gsc
=
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 [(RTRMPR b * MEB gsc, b) + (RTRMPR b * MEBC gsc,b)]  

Where the price for Settlement Meter is determined as follows:
RTRMPR b 

= (







(RNWF b, y * RTLMP b, y) + RTRSVPOR)
Where the weighting factor for the Electrical Bus associated with the meter is:

RNWF b, y 

= [Max (0.001, 
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BP r, y) * TLMP y] / 



[







Max (0.001, 
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BP r, y) * TLMP y]
Where:

RTRSVPOR =









(RNWF  y * RTORPA y)

RNWF y=

TLMP y / 
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For every SCED LMP calculated at each Settlement Meter, there shall be an administrative price floor of -$251/MWh.
The summation is over all Resources r associated to the individual meter.  The determination of which Resources are associated to an individual meter is static and based on the normal system configuration of the generation site code, gsc.
The above variables are defined as follows:

Variable

Unit

Description

NMRTETOT gsc
MWh

Net Meter Real-Time Energy Total—The net sum for all Settlement Meters included in generation site code gsc.  A positive value indicates an injection of power to the ERCOT System. 

NMSAMTTOT gsc
$

Net Metering Settlement—The total payment or charge to a generation site with a net metering arrangement.
RTRMPR  b
$/MWh
Real-Time Price for the Energy Metered for each Resource meter at bus(The Real-Time price for the Settlement Meter at Electrical Bus b, for the 15-minute Settlement Interval.

MEB gsc, b
MWh

Metered Energy at bus(The metered energy by the Settlement Meter which is not upstream from another Settlement Meter which measures WSL for the 15-minute Settlement Interval.  A positive value represents energy produced, and a negative value represents energy consumed.
RTRSVPOR

$/MWh

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

Real-Time On-Line Reserve Price Adder per interval(The Real-Time On-Line Reserve Price Adder for the SCED interval y.
RNWF y
none
Resource Node Weighting Factor per interval(The weight used in the Resource Node Settlement Point Price calculation for the portion of the SCED interval y within the Settlement Interval.
RTLMP b, y
$/MWh

Real-Time Locational Marginal Price at bus per interval(The Real-Time LMP for the meter at Electrical Bus b, for the SCED interval y.

TLMP y
second
Duration of SCED interval per interval(The duration of the SCED interval y.

RNWF b, y
none

Net meter Weighting Factor per intervalThe weight factor used in net meter price calculation for meters in Electrical Bus b, for the SCED interval y.  The weighting factor used in the net meter price calculation shall not be recalculated after the fact due to revisions in the association of Resources to Settlement Meters.
BP r, y
MW

Base Point per Resource per intervalThe Base Point of Resource r, for the SCED interval y.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.
MEBC gsc, b
MWh

Metered Energy at bus (Calculated) (The calculated energy for the 15-minute Settlement Interval for a Settlement Meter which is upstream from another Settlement Meter which measures WSL.  A positive value represents energy produced, and a negative value represents energy consumed.

gsc

none

A generation site code.

r

none

A Generation Resource that is located at the Facility with net metering.  

y

none

A SCED interval in the 15-minute Settlement Interval.  The summation is over the total number of SCED runs that cover the 15-minute Settlement Interval.

b

none

An Electrical Bus.




(5)
The Generation Resource SCADA Splitting Percentage for each Resource within a net metering arrangement for the 15-minute Settlement Interval is calculated as follows:

GSPLITPER q,  r, gsc, p 
= GSSPLITSCA r / 
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GSSPLITSCA r
The above variables are defined as follows:

	Variable
	Unit
	Definition

	GSPLITPER q, r, gsc, p
	none
	Generation Resource SCADA Splitting Percentage—The generation allocation percentage for Resource r that is part of a generation site code gsc for the QSE q at Settlement Point p.  GSPLITPER is calculated by taking the SCADA values (GSSPLITSCA) for a particular Generation Resource r that is part of a net metering configuration and dividing by the sum of all SCADA values for all Resources that are included in the net metering configuration for each interval.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	GSSPLITSCA r
	MWh
	Generation Resource SCADA Net Real Power provided via Telemetry—The net real power provided via telemetry per Resource within the net metering arrangement, integrated for the 15-minute Settlement Interval.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	gsc
	none
	A generation site code.

	r
	none
	A Generation Resource that is located at the Facility with net metering.  

	q
	none
	A QSE.

	p
	none
	A Resource Node Settlement Point.


(6)
The total net payments and charges to each QSE for Energy Imbalance Service at all Resource Node Settlement Points for the 15-minute Settlement Interval is calculated as follows:

RTEIAMTQSETOT q
=
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 RTEIAMT q, p
The above variables are defined as follows:

	Variable
	Unit
	Definition

	RTEIAMTQSETOT q
	$
	Real-Time Energy Imbalance Amount QSE Total per QSE(The total net payments and charges to QSE q for Real-Time Energy Imbalance Service at all Resource Node Settlement Points for the 15-minute Settlement Interval.

	RTEIAMT q, p
	$
	Real-Time Energy Imbalance Amount per QSE per Settlement Point—The payment or charge to QSE q for Real-Time Energy Imbalance Service at Settlement Point p, for the 15-minute Settlement Interval.

	q
	none
	A QSE.

	p
	none
	A Resource Node Settlement Point.


6.6.10
Real-Time Revenue Neutrality Allocation

(1)
ERCOT must be revenue-neutral in each Settlement Interval.  Each QSE receives an allocated share, on a LRS basis, of the net amount of:

(a)
Real-Time Energy Imbalance payments or charges under Section 6.6.3.1, Real-Time Energy Imbalance Payment or Charge at a Resource Node;

(b)
Real-Time Energy Imbalance payments or charges under Section 6.6.3.2, Real-Time Energy Imbalance Payment or Charge at a Load Zone;

(c)
Real-Time Energy Imbalance payments or charges under Section 6.6.3.3, Real-Time Energy Imbalance Payment or Charge at a Hub;

(d)
Real-Time energy payments under Section 6.6.3.4, Real-Time Energy Payment for DC Tie Import;

(e)
Real-Time energy payments under Section 6.6.3.5, Real-Time Payment for a Block Load Transfer Point;

(f)
Real-Time energy charge under Section 6.6.3.6, Real-Time Energy Charge for DC Tie Export Represented by the QSE Under the Oklaunion Exemption;

(g)
Real-Time congestion payments or charges under Section 6.6.4, Real-Time Congestion Payment or Charge for Self-Schedules;

(h)
Real-Time value of Day-Ahead energy sale from RMR Units under Section 6.6.6.5, RMR Service Charge; and

(i)
Real-Time payments or charges to the Congestion Revenue Right (CRR) Owners under Section 7.9.2, Real-Time CRR Payments and Charges.
(j)
Real-Time payments or charges under Section 6.7.4, Real-Time Ancillary Service Imbalance Payment or Charge.
(2)
The Real-Time Revenue Neutrality Allocation for each QSE for a given 15-minute Settlement Interval is calculated as follows:

LARTRNAMT q
=
(-1) * (RTEIAMTTOT + BLTRAMTTOT + RTDCIMPAMTTOT + RTDCEXPAMTTOT + RTCCAMTTOT + RMRDAESRTVTOT + RTASIAMTTOT + RTOBLAMTTOT / 4 + RTOBLLOAMTTOT / 4) * LRS q

Where:

Total Real-Time Energy Imbalance Payment (or Charge) at Settlement Point (or Hub)

RTEIAMTTOT

=
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RTEIAMTQSETOT q

Total Real-Time Payment for BLT Resources

BLTRAMTTOT
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BLTRAMTQSETOT q
Total Real-Time Payment for DC Tie Imports

RTDCIMPAMTTOT
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RTDCIMPAMTQSETOT q
Total Real-Time Charge for DC Tie Exports (under “Oklaunion Exemption”)

RTDCEXPAMTTOT
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RTDCEXPAMTQSETOT q
Total Real-Time Congestion Payment or Charge for Self-Schedules
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RTCCAMTQSETOT q
Total Real-Time Payment or Charge for Point-to-Point (PTP) Obligations

RTOBLAMTTOT
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RTOBLAMTQSETOT q 

Total Real-Time Payment for PTP Obligations with Links to Options

RTOBLLOAMTTOT
=
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RTOBLLOAMTQSETOT q 
Total Real-Time Ancillary Service Imbalance Payment (or Charge)
RTASIAMTTOT 
=
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The above variables are defined as follows:

	Variable
	Unit
	Description

	LARTRNAMT q
	$
	Load-Allocated Real-Time Revenue Neutrality Amount per QSE—The QSE q’s share of the total Real-Time revenue neutrality amount, for the 15-minute Settlement Interval.

	RTEIAMTTOT q 
	$
	Real-Time Energy Imbalance Amount Total—The total net payments and charges for Real-Time Energy Imbalance Service at all Settlement Points (Resource, Load Zone or Hub) for the 15-minute Interval.

	BLTRAMTTOT
	$
	Block Load Transfer Resource Amount Total(The total of payments for energy delivered into the ERCOT Region through BLT points for the 15-minute Settlement Interval.

	RTDCIMPAMTTOT
	$
	Real-Time DC Import Amount Total—The summation of payments for DC Tie imports for the 15-minute Settlement Interval.

	RTDCEXPAMTTOT
	$
	Real-Time DC Export Amount Total—The summation of charges to all QSEs under the “Oklaunion Exemption” for DC Tie exports for the 15-minute Settlement Interval.

	RTCCAMTTOT 
	$
	Real-Time Energy Congestion Cost Amount Total—The total net congestion payments and charges for all Self-Schedules for the 15-minute Settlement Interval.

	RMRDAESRTVTOT
	$
	RMR Day-Ahead Energy Sale Real-Time Value Total—The total of the Real-Time value of the Day-Ahead energy sales from all RMR Units for the 15-minute Settlement Interval.  See Section 6.6.6, Reliability Must-Run Settlement.

	RTOBLAMTTOT
	$
	Real-Time Obligation Amount Total—The sum of all payments and charges for PTP Obligations settled in Real-Time for the hour that includes the 15-minute Settlement Interval.

	RTOBLLOAMTTOT
	$
	Real-Time Obligation with Links to an Option Amount Total—The sum of all payments for PTP Obligations with Links to an Option settled in Real-Time for the hour that includes the 15-minute Settlement Interval.

	RTEIAMTQSETOT q
	$
	Real-Time Energy Imbalance Amount QSE Total per QSE(The total net payments and charges to QSE q for Real-Time Energy Imbalance at all Resource Node Settlement Points for the 15-minute Settlement Interval.

	RTCCAMTQSETOT q
	$
	Real-Time Congestion Cost Amount QSE Total per QSE(The total net congestion payments and charges to QSE q for its Self-Schedules for the 15-minute Settlement Interval.

	BLTRAMTQSETOT q
	$
	Block Load Transfer Resource Amount QSE Total per QSE(The total of the payments to QSE q for energy delivered into the ERCOT Region through BLT points for the 15-minute Settlement Interval.

	RTDCIMPAMTQSETOT q
	$
	Real-Time DC Import Amount QSE Total per QSE(The total of the payments to QSE q for energy imported into the ERCOT Region through DC Ties for the 15-minute Settlement Interval.

	RTDCEXPAMTQSETOT q
	$
	Real-Time DC Export Amount QSE Total per QSE(The total of the charges to QSE q for energy exported from the ERCOT Region through DC Ties for the 15-minute Settlement Interval.

	RTOBLAMTQSETOT q
	$
	Real-Time Obligation Amount QSE Total per QSE—The net total payment or charge to QSE q of all its PTP Obligations settled in Real-Time for the hour that includes the 15-minute Settlement Interval.  See paragraph (2) of Section 7.9.2.1, Payments and Charges for PTP Obligations Settled in Real-Time.

	RTOBLLOAMTQSETOT q
	$
	Real-Time Obligation with Links to an Option Amount QSE Total per QSE—The total payment to QSE q for all of its PTP Obligations with Links to an Option settled in Real-Time for the hour that includes the 15-minute Settlement Interval.  See paragraph (2) of Section 7.9.2.1.

	RTASIAMTTOT
	$
	Real-Time Ancillary Service Imbalance Amount Total—The total payments and charges to all QSEs for the Real-Time Ancillary Service imbalance for each 15-minute Settlement Interval.

	RTASIAMT q
	$
	Real Time Ancillary Service Imbalance Amount—The total payment or charge to QSE q for the Real-Time Ancillary Service imbalance for each 15-minute Settlement Interval.

	LRS q
	none
	The LRS calculated for QSE q for the 15-minute Settlement Interval.  See Section 6.6.2.2, QSE Load Ratio Share for a 15-Minute Settlement Interval.

	q
	none
	A QSE.

	o
	none
	A CRR owner.


(3)
In the event that ERCOT is unable to execute the DAM, the Real-Time Revenue Neutrality Allocation for each QSE for a given 15-minute Settlement Interval is calculated as follows:

LARTRNAMT q
=
(-1) * (RTEIAMTTOT + BLTRAMTTOT + RTDCIMPAMTTOT + RTDCEXPAMTTOT + RTCCAMTTOT + RMRDAESRTVTOT + RTASIAMTTOT + NDRTOBLAMTTOT / 4 + NDRTOPTAMTTOT / 4 + NDRTOPTRAMTTOT / 4 + NDRTFGRAMTTOT / 4 + NDRTOBLRAMTTOT / 4) * LRS q
Where: 

Total Real-Time Energy Imbalance Payment (or Charge) at Settlement Point (or Hub)

RTEIAMTTOT
=
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Total Real-Time Payment for DC Tie Imports
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RTDCIMPAMTQSETOT q
Total Real-Time Charge for DC Tie Exports (under “Oklaunion Exemption”)
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Total Real-Time Congestion Payment or Charge for Self Schedules
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RTCCAMTQSETOT q
Total Real-Time Ancillary Service Imbalance Payment (or Charge)

RTASIAMTTOT 
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RTASIAMT q
Total Real-Time Payment or Charge for PTP Obligations when ERCOT is unable to execute the DAM

NDRTOBLAMTTOT
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 NDRTOBLAMTOTOT o 

Total Real-Time Payment for PTP Options when ERCOT is unable to execute the DAM

NDRTOPTAMTTOT
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 NDRTOPTAMTOTOT o
Total Real-Time Payment for PTP Options with Refund when ERCOT is unable to execute the DAM

NDRTOPTRAMTTOT
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NDRTOPTRAMTOTOT o

Total Real-Time Payment for Flowgate Rights (FGRs) when ERCOT is unable to execute the DAM

NDRTFGRAMTTOT
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NDRTFGRAMTOTOT o
Total Real-Time Payment or Charge for PTP Obligations with Refund when ERCOT is unable to execute the DAM

NDRTOBLRAMTTOT
=
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The above variables are defined as follows:

	Variable
	Unit
	Description

	LARTRNAMT q
	$
	Load-Allocated Real-Time Revenue Neutrality Amount per QSE—The QSE q’s share of the total Real-Time revenue neutrality amount for the 15-minute Settlement Interval.

	RTEIAMTTOT
	$
	Real-Time Energy Imbalance Amount Total—The total net payments and charges for Real-Time Energy Imbalance at all Settlement Points (Resource, Load Zone, or Hub) for the 15-minute Interval.

	BLTRAMTTOT
	$
	Block Load Transfer Resource Amount Total(The total of the payments for energy delivered into the ERCOT Region through BLT points for the 15-minute Settlement Interval.

	RTDCIMPAMTTOT
	$
	Real-Time DC Import Amount Total—The summation of payments for DC Tie imports for the 15-minute Settlement Interval.

	RTDCEXPAMTTOT
	$
	Real-Time DC Export Amount Total—The summation of charges to all QSEs that are under the “Oklaunion Exemption” for DC Tie exports for the 15-minute Settlement Interval.

	RTCCAMTTOT 
	$
	Real-Time Energy Congestion Cost Amount Total—The total net congestion payments and charges for all Self-Schedules for the 15-minute Settlement Interval.

	RMRDAESRTVTOT
	$
	RMR Day-Ahead Energy Sale Real-Time Value Total—The total of the Real-Time value of the Day-Ahead energy sales from all RMR Units for the 15-minute Settlement Interval.  See Section 6.6.6, Reliability Must-Run Settlement.

	RTASIAMTTOT
	$
	Real-Time Ancillary Service Imbalance Amount Total—The total payments and charges to all QSEs for the Real-Time Ancillary Service imbalance for each 15-minute Settlement Interval.

	RTASIAMT q
	$
	Real-Time Ancillary Service Imbalance Amount—The total payment or charge to QSE q for the Real-Time Ancillary Service imbalance for each 15-minute Settlement Interval.

	NDRTOBLAMTTOT
	$
	No DAM Real-Time Obligation Amount Total—The sum of all payments and charges for PTP Obligations settled in Real-Time, when ERCOT is unable to execute the DAM, for the hour that includes the 15-minute Settlement Interval.

	NDRTOPTAMTTOT
	$
	No DAM Real-Time Option Amount Total—The sum of all payments for PTP Options settled in Real-Time, when ERCOT is unable to execute the DAM, for the hour that includes the 15-minute Settlement Interval.

	NDRTOPTRAMTTOT
	$
	No DAM Real-Time Option with Refund Amount Total—The sum of all payments for PTP Options with Refund settled in Real-Time, when ERCOT is unable to execute the DAM, for the hour that includes the 15-minute Settlement Interval.

	NDRTFGRAMTTOT 
	$
	No DAM Real-Time FGR Amount Total— The sum of all payments for FGRs settled in Real-Time, when ERCOT is unable to execute the DAM, for the hour that includes the 15-minute Settlement Interval.

	NDRTOBLRAMTTOT
	$
	No DAM Real-Time Obligation with Refund Amount Total— The sum of all payments for PTP Obligations with Refund settled in Real-Time, when ERCOT is unable to execute the DAM, for the hour that includes the 15-minute Settlement Interval.

	RTEIAMTQSETOT q
	$
	Real-Time Energy Imbalance Amount QSE Total per QSE(The total net payments and charges to QSE q for Real-Time Energy Imbalance Service at all Resource Node Settlement Points for the 15-minute Settlement Interval.

	RTCCAMTQSETOT q
	$
	Real-Time Congestion Cost Amount QSE Total per QSE(The total net congestion payments and charges to QSE q for its Self-Schedules for the 15-minute Settlement Interval.

	BLTRAMTQSETOT q
	$
	Block Load Transfer Resource Amount QSE Total per QSE(The total of the payments to QSE q for energy delivered into the ERCOT Region through BLT points for the 15-minute Settlement Interval.

	RTDCIMPAMTQSETOT q
	$
	Real-Time DC Import Amount QSE Total per QSE(The total of the payments to QSE q for energy imported into the ERCOT Region through DC Ties for the 15-minute Settlement Interval.

	RTDCEXPAMTQSETOT q
	$
	Real-Time DC Export Amount QSE Total per QSE(The total of the charges to QSE q for energy exported from the ERCOT Region through DC Ties for the 15-minute Settlement Interval.

	NDRTOBLAMTOTOT o
	$
	No DAM Real-Time Obligation Amount Owner Total per CRR Owner—The net total payment or charge to CRR owner o of all its PTP Obligations settled in Real-Time when ERCOT is unable to execute the DAM, for the hour.

	NDRTOPTAMTOTOT o
	$
	No DAM Real-Time Option Amount Owner Total per CRR Owner—The total payment to CRR owner o for all its PTP Options settled in Real-Time when ERCOT is unable to execute the DAM, for the hour.

	NDRTOPTRAMTOTOT o
	$
	No DAM Real-Time Option with Refund Amount Owner Total per CRR Owner—The total payment to NOIE CRR owner o for all its PTP Options with Refund settled in Real-Time when ERCOT is unable to execute the DAM, for the hour.

	NDRTFGRAMTOTOT o
	$
	No DAM Real-Time FGR Amount Owner Total per CRR Owner—The total payment to CRR owner o of all its FGRs settled in Real-Time when ERCOT is unable to execute the DAM, for the hour.

	NDRTOBLRAMTOTOT o
	$
	No DAM Real-Time Obligation with Refund Amount Owner Total per CRR Owner—The net total payment or charge to CRR owner o for all its PTP Obligations with Refund settled in Real-Time, when ERCOT is unable to execute the DAM, for the hour.

	LRS q
	none
	The LRS calculated for QSE q for the 15-minute Settlement Interval.  See Section 6.6.2.2, QSE Load Ratio Share for a 15-Minute Settlement Interval.

	Q
	none
	A QSE.

	O
	none
	A CRR Owner.


[VERSION 1 – Effective pending implementation of NPRR555:]

6.7.4
Real-Time Ancillary Service Imbalance Payment or Charge

(1)
Based on the Real-Time On-Line Reserve Price Adders and a Real-Time Off-Line Reserve Price Adders, ERCOT shall calculate Ancillary Service imbalance Settlement, which will make Resources indifferent to the utilization of their capacity for energy or Ancillary Service reserves, as set forth in this Section.
(2)
The payment or charge to each QSE for Ancillary Service imbalance is calculated based on the price calculation set forth in paragraph (7) of Section 6.5.7.3, Security Constrained Economic Dispatch, and applied to the following amounts for each QSE:

(a)
The amount of Real-Time metered energy from all Generation Resources, represented by the QSE for the 15-minute Settlement Interval;

(b)
The amount of On-Line capacity based on the telemetered High Sustained Limit (HSL) for all On-Line Generation Resources, the Ancillary Service Schedule for RRS from Load Resources controlled by high-set under-frequency relay, and the Reg-Up and RRS schedule  from Controllable Load Resources;
(c)
The amount of Off-Line capacity based on the telemetered HSL for all Off-Line Generation Resources that can start up and have a cold start time of less than or equal to 30 minutes and the telemetered Ancillary Service Schedule for Non-Spin available from all Load Resources; and
(d)
The amount of Ancillary Service Resource Responsibility for all Generation and Load Resources represented by the QSE for the 15-minute Settlement Interval. 

(3)
All Intermittent Renewable Resources (IRRs) except Synchronous Condenser Units having Responsive Reserve Ancillary Service Resource Responsibility and Nuclear Resources will be excluded from the amounts calculated pursuant to paragraphs (2)(a), (b) and (d) above.

(4)
Reliability Must-Run (RMR) Units and Reliability Unit Commitment (RUC) Resources On-Line during the hour due to an ERCOT instruction will be excluded from the amounts calculated for the 15-minute Settlement Interval pursuant to paragraphs (2)(a), (b) and (d) above.

(5)
The payment or charge to each QSE for the Ancillary Service Imbalance for a given 15 minute Settlement Interval is calculated as follows:

RTASIAMT q
=
(-1) *
(RTASOLIMB q * RTRSVPOR) + (RTASOFFIMB q * RTRSVPOFF)

Where:

RTASOLIMB q  =
RTOLCAP q – ((RTASOLRESP q + RTASOFFRESP q) * ¼) – RTASOFF q
RTOLCAP q =

(RTOLHSL q, – 
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RTMG q, r, p) + RTCLRCAP q + RTNCLRRRS q
RTCLRCAP q =
RTCLRREG q++ RTCLRRRS q
RTRSVPOR =
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(RNWF  y * RTORPA y)

RTASOFFIMB q, =
RTOFFCAP q – ((RTASOFF q + ((RTNCLRNSRESP q + RTCLRNSRESP q ) * ¼))

RTOFFCAP q,
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 (RTOFFHSL q, r, p),* RTASSUFLAG q, r, p] +






RTNCLRNS q + RTCLRNS q 
RTRSVPOFF =
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(RNWF  y * RTOFFPA y)

RNWF y=

TLMP y / 
[image: image129.wmf]y

S

TLMP y
The above variables are defined as follows:

	Variable
	Unit
	Description

	RTASIAMT q
	$
	Real-Time Ancillary Service Imbalance Amount—The total payment or charge to QSE q for the Real-Time Ancillary Service imbalance for each 15-minute Settlement Interval.

	RTASOLIMB q
	MWh
	Real Time Ancillary Service On-Line Reserve Imbalance for the QSE (The Real-Time Ancillary Service On-Line reserve imbalance for the QSE q, for each 15-minute Settlement Interval.  

	RTORPA y
	$/MWh
	Real-Time On-Line Reserve Price Adder per interval(The Real-Time Price Adder for On-Line Reserves for the SCED interval y.

	RTOFFPA y
	$/MWh
	Real-Time Off-Line Reserve Price Adder per interval(The Real-Time Price Adder for Off-Line Reserves for the SCED interval y.

	TLMP y
	second
	Duration of SCED interval per interval(The duration of the SCED interval y.

	RNWF y
	none
	Resource Node Weighting Factor per interval(The weight used in the Resource Node Settlement Point Price calculation for the portion of the SCED interval y within the 15-minute Settlement Interval.

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

	RTRSVPOFF
	$/MWh
	Real-Time Reserve Price for Off-Line Reserves(The Real-Time Reserve Price for Off-Line Reserves for the 15-minute Settlement Interval.

	RTOLCAP q  
	MWh
	Real-Time On-Line Capacity for the QSE(The Real-Time capacity of On-Line Resources available for the QSE q, for the 15-minute Settlement Interval.

	RTOLHSL q
	MWh
	Real-Time On-Line High Sustained Limit for the QSE(The Real-Time telemetered HSL for all Generation Resources available to SCED, integrated over the 15-minute Settlement Interval, for the QSE q

	RTASOLRESP q
	MW
	Real-Time Ancillary Service Supply Responsibility for On-Line Resources for the QSE(The Real-Time Ancillary Service Supply Responsibility pursuant to Section 4.4.7.4, Ancillary Service Supply Responsibility, for all On-Line Generation Resources plus Ancillary Service Resource Responsibility for Reg-Up and RRS from Controllable Load Resources for the QSE q, for the 15-minute Settlement Interval

	RTCLRCAP q
	MWh
	Real-Time Capacity from Controllable Load Resources for the QSE—The Real-Time Reg-Up and RRS Ancillary Service Schedule from all Controllable Load Resources for the QSE q, integrated over the 15-minute Settlement Interval.

	RTNCLRRRS q
	MWh
	Real-Time Non-Controllable Load Resources Responsive Reserve Schedule for the QSE—The Real-Time RRS Ancillary Service Schedule from all Load Resources other than Controllable Load Resources for the QSE q, integrated over the 15-minute Settlement Interval.

	RTCLRRRS q
	MWh
	Real-Time Controllable Load Resources Responsive Reserve Schedule for the QSE—The Real-Time RRS Ancillary Service Schedule from all Controllable Load Resources for the QSE q, integrated over the 15-minute Settlement Interval.

	RTCLRREG q
	MWh
	Real-Time Controllable Load Resources Regulation-Up  Schedule for the QSE—The Real-Time Reg-Up Ancillary Service Schedule from all Controllable Load Resources for the QSE q, integrated over the 15-minute Settlement Interval.

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

	RTASOFFIMB q
	MWh
	Real-Time Ancillary Service Off-Line Reserve Imbalance for the QSE(The Real-Time Ancillary Service Off-Line reserve imbalance for the QSE q, for each 15-minute Settlement Interval.  

	RTOFFCAP q  
	MWh
	Real-Time Off-Line Capacity for the QSE(The Real-Time capacity of Off-Line Resources available for the QSE q, for the 15-minute Settlement Interval.

	RTOFFHSL q, r, p
	MW
	Real-Time Off-Line High Sustained Limit for the Resource(The Real-Time telemetered HSL for Off-Line Generation Resources available for the QSE q, for the Resource r, integrated over the 15-minute Settlement Interval.

	RTASOFFRESP q
	MW
	Real-Time Ancillary Service Supply Responsibility for Off-Line Generation Resources for the QSE(The Real-Time Ancillary Service Supply Responsibility pursuant to Section 4.4.7.4 for all Off-Line Generation Resources for the QSE q, for the 15-minute Settlement Interval.

	RTASOFF q
	MWh
	Real-Time Ancillary Service Schedule for Off-Line Generation Resources for the QSE(The Real-Time telemetered Ancillary Service Schedule for all Off-Line Generation Resources for the QSE q, integrated over the 15-minute Settlement Interval.

	RTCLRNSRESP q
	MW
	Real-Time Controllable Load Resource Non-Spin Responsibility for the QSE(The Real Time Non-Spin Ancillary Service Supply Responsibility pursuant to Section 4.4.7.4 for all Controllable Load Resources for the QSE q, for the 15-minute Settlement Interval

	RTCLRNS q
	MWh
	Real-Time Non Spin Schedule for Controllable Load Resources for the QSE(The Real Time telemetered Non-Spin Ancillary Service Schedule for all Controllable Load Resources for the QSE q, integrated over the 15-minute Settlement Interval.

	RTNCLRNSRESP q
	MW
	Real-Time Non Controllable Load Resource Non-Spin Responsibility for the QSE(The Real Time Non-Spin Ancillary Service Supply Responsibility pursuant to Section 4.4.7.4 for all Non Controllable Load Resources available to SCED for the QSE q, for the 15-minute Settlement Interval

	RTNCLRNS q
	MWh
	Real-Time Non Spin Schedule for Non Controllable Load Resources for the QSE(The Real Time telemetered Non-Spin Ancillary Service Schedule for all Non Controllable Load Resources for the QSE q, integrated over the 15-minute Settlement Interval.

	RTASSUFLAG q, r, p
	MWh
	Real-Time Ancillary Service Start-Up Flag for the Resource(The Real-Time Ancillary Service start-up flag that has a value of 1 if the Generation Resource has a cold start  time of less than or equal to 30 minutes for the Off-Line Generation Resource r, for the QSE q, for the 15-minute Settlement Interval.

For a Combined Cycle Generation Resource, the Real-Time Ancillary Service start-up flag has a value of 1 if the telemetered configuration identification is a mode that can start up and has a cold start time of less than or equal to 30 minutes for the Off-Line Generation Resource r, for the QSE q, for the 15-minute Settlement Interval.

Otherwise, the Real-Time Ancillary Service start-up flag has a value of zero.

	r
	none
	A Generation or Load Resource.

	y
	none
	A SCED interval in the 15-minute Settlement Interval.  The summation is over the total number of SCED runs that cover the 15-minute Settlement Interval.

	q
	none
	A QSE.


[VERSION 2 – Replaces Version 1 upon implementation of NPRR555:]
6.7.4
Real-Time Ancillary Service Imbalance Payment or Charge
(1)
Based on the Real-Time On-Line Reserve Price Adders and a Real-Time Off-Line Reserve Price Adders, ERCOT shall calculate Ancillary Service imbalance Settlement, which will make Resources indifferent to the utilization of their capacity for energy or Ancillary Service reserves, as set forth in this Section.
(2)
The payment or charge to each QSE for Ancillary Service imbalance is calculated based on the price calculation set forth in paragraph (7) of Section 6.5.7.3, Security Constrained Economic Dispatch, and applied to the following amounts for each QSE:
(a)
The amount of Real-Time metered energy from all Generation Resources, represented by the QSE for the 15-minute Settlement Interval;

(b)
The amount of On-Line capacity based on the telemetered High Sustained Limit (HSL) for all On-Line Generation Resources, the Ancillary Service Schedule for RRS from Load Resources controlled by high-set under-frequency relay, and the capacity from Controllable Load Resources available to Security-Constrained Economic Dispatch (SCED);
(c)
The amount of Off-Line capacity based on the telemetered HSL for all Off-Line Generation Resources that can start up and have a cold start time of less than or equal to 30 minutes and the telemetered Ancillary Service Schedule for Non-Spin available from Controllable Load Resources; and
(d)
The amount of Ancillary Service Resource Responsibility for all Generation and Load Resources represented by the QSE for the 15-minute Settlement Interval. 
(3)
All Intermittent Renewable Resources (IRRs) except Synchronous Condenser Units having Responsive Reserve Ancillary Service Resource Responsibility and Nuclear Resources will be excluded from the amounts calculated pursuant to paragraphs (2)(a), (b) and (d) above.
(4)
Reliability Must-Run (RMR) Units and Reliability Unit Commitment (RUC) Resources On-Line during the hour due to an ERCOT instruction will be excluded from the amounts calculated for the 15-minute Settlement Interval pursuant to paragraphs (2)(a), (b) and (d) above.
(5)
The payment or charge to each QSE for the Ancillary Service Imbalance for a given 15 minute Settlement Interval is calculated as follows:
RTASIAMT q
=

(-1) *
(RTASOLIMB q * RTRSVPOR) + (RTASOFFIMB q * RTRSVPOFF)
Where:

RTASOLIMB q
=
RTOLCAP q – ((RTASOLRESP q + RTASOFFRESP q) * ¼) – RTASOFF q
RTOLCAP q
 =
(RTOLHSL q, – 
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RTMG q, r, p) + RTCLRCAP q + RTNCLRRRS q
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The above variables are defined as follows:

	Variable
	Unit
	Description

	RTASIAMT q
	$
	Real-Time Ancillary Service Imbalance Amount—The total payment or charge to QSE q for the Real-Time Ancillary Service imbalance for each 15-minute Settlement Interval.

	RTASOLIMB q
	MWh
	Real Time Ancillary Service On-Line Reserve Imbalance for the QSE (The Real-Time Ancillary Service On-Line reserve imbalance for the QSE q, for each 15-minute Settlement Interval.  

	RTORPA y
	$/MWh
	Real-Time On-Line Reserve Price Adder per interval(The Real-Time Price Adder for On-Line Reserves for the SCED interval y.

	RTOFFPA y
	$/MWh
	Real-Time Off-Line Reserve Price Adder per interval(The Real-Time Price Adder for Off-Line Reserves for the SCED interval y.

	TLMP y
	second
	Duration of SCED interval per interval(The duration of the SCED interval y.

	RNWF y
	none
	Resource Node Weighting Factor per interval(The weight used in the Resource Node Settlement Point Price calculation for the portion of the SCED interval y within the 15-minute Settlement Interval.

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

	RTRSVPOFF
	$/MWh
	Real-Time Reserve Price for Off-Line Reserves(The Real-Time Reserve Price for Off-Line Reserves for the 15-minute Settlement Interval.

	RTOLCAP q  
	MWh
	Real-Time On-Line Capacity for the QSE(The Real-Time capacity of On-Line Resources available for the QSE q, for the 15-minute Settlement Interval.

	RTOLHSL q
	MWh
	Real-Time On-Line High Sustained Limit for the QSE(The Real-Time telemetered HSL for all Generation Resources available to SCED, integrated over the 15-minute Settlement Interval, for the QSE q

	RTASOLRESP q
	MW
	Real-Time Ancillary Service Supply Responsibility for On-Line Resources for the QSE(The Real-Time Ancillary Service Supply Responsibility pursuant to Section 4.4.7.4, Ancillary Service Supply Responsibility, for all On-Line Generation Resources plus Ancillary Service Resource Responsibility for Reg-Up and RRS from Controllable Load Resources for the QSE q, for the 15-minute Settlement Interval

	RTCLRCAP q
	MWh
	Real-Time Capacity from Controllable Load Resources for the QSE—The Real-Time capacity available from all Controllable Load Resources providing Reg-Up and RRS available to SCED for the QSE q, integrated over the 15-minute Settlement Interval.

	RTNCLRRRS q
	MWh
	Real-Time Non-Controllable Load Resources Responsive Reserve Schedule for the QSE—The Real-Time RRS Ancillary Service Schedule from all Load Resources other than Controllable Load Resources available to SCED for the QSE q, integrated over the 15-minute Settlement Interval.

	RTCLRNPF q
	MWh
	Real-Time Net Power Flow from Controllable Load Resources for the QSE—The of the Real-Time net power flow from Controllable Load Resources available to SCED integrated over the 15-minute Settlement Interval for the QSE q.

	RTCLRLSL q
	MWh
	Real-Time Low Sustained Limit from Controllable Load Resources for the QSE—The  of the Real-Time Low Sustained Limit (LSL) from Controllable Load Resources available to SCED integrated over the 15-minute Settlement Interval for the QSE q.

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

	RTASOFFIMB q
	MWh
	Real-Time Ancillary Service Off-Line Reserve Imbalance for the QSE(The Real-Time Ancillary Service Off-Line reserve imbalance for the QSE q, for each 15-minute Settlement Interval.  

	RTOFFCAP q  
	MWh
	Real-Time Off-Line Capacity for the QSE(The Real-Time capacity of Off-Line Resources available for the QSE q, for the 15-minute Settlement Interval.

	RTOFFHSL q, r, p
	MW
	Real-Time Off-Line High Sustained Limit for the Resource(The Real-Time telemetered HSL for Off-Line Generation Resources available for the QSE q, for the Resource r, integrated over the 15-minute Settlement Interval.

	RTASOFFRESP q
	MW
	Real-Time Ancillary Service Supply Responsibility for Off-Line Generation Resources for the QSE(The Real-Time Ancillary Service Supply Responsibility pursuant to Section 4.4.7.4 for all Off-Line Generation Resources for the QSE q, for the 15-minute Settlement Interval.

	RTASOFF q
	MWh
	Real-Time Ancillary Service Schedule for Off-Line Generation Resources for the QSE(The Real-Time telemetered Ancillary Service Schedule for all Off-Line Generation Resources for the QSE q, integrated over the 15-minute Settlement Interval.

	RTCLRNSRESP q
	MW
	Real-Time Controllable Load Resource Non-Spin Responsibility for the QSE(The Real Time Non-Spin Ancillary Service Supply Responsibility pursuant to Section 4.4.7.4 for all Controllable Load Resources available to SCED for the QSE q, for the 15-minute Settlement Interval

	RTCLRNS q
	MWh
	Real-Time Non Spin Schedule for Controllable Load Resources for the QSE(The Real Time telemetered Non-Spin Ancillary Service Schedule for all Controllable Load Resources for the QSE q, integrated over the 15-minute Settlement Interval.

	RTASSUFLAG q, r, p
	MWh
	Real-Time Ancillary Service Start-Up Flag for the Resource(The Real-Time Ancillary Service start-up flag that has a value of 1 if the Generation Resource has a cold start  time of less than or equal to 30 minutes for the Off-Line Generation Resource r, for the QSE q, for the 15-minute Settlement Interval.
For a Combined Cycle Generation Resource, the Real-Time Ancillary Service start-up flag has a value of 1 if the telemetered configuration identification is a mode that can start up and has a cold start time of less than or equal to 30 minutes for the Off-Line Generation Resource r, for the QSE q, for the 15-minute Settlement Interval.

Otherwise, the Real-Time Ancillary Service start-up flag has a value of zero.

	r
	none
	A Generation or Load Resource.

	y
	none
	A SCED interval in the 15-minute Settlement Interval.  The summation is over the total number of SCED runs that cover the 15-minute Settlement Interval.

	q
	none
	A QSE.


�Please note that NPRR555 also proposes revisions to this section.


�Please note that NPRR486 and NPRR555 also propose revisions to this section.


�Please note that NPRR542 also proposes revisions to this section.
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