TAC Report


	NPRR Number
	385
	NPRR Title
	Negative Price Floor (formerly “Security Violation Analysis and Reporting and Negative Price Floor”)

	Timeline
	Normal
	Action
	Recommended Approval

	Date of Decision
	November 29, 2012

	Proposed Effective Date
	Upon system implementation.

	Priority and Rank Assigned
	Priority – 2013; Rank 367

	Nodal Protocol Sections Requiring Revision
	4.6.1, Day-Ahead Settlement Point Prices
6.6.1, Real-Time Settlement Point Prices
6.6.1.1, Real-Time Settlement Point Price for a Resource Node
6.6.3.1, Real-Time Energy Imbalance Payment or Charge at a Resource Node

	Revision Description
	This Nodal Protocol Revision Request (NPRR) adds an administrative Settlement Point Price floor of negative $251/MWh.

	Reason for Revision
	As part of the holistic approach towards congestion irresolvable by Security-Constrained Economic Dispatch (SCED), the Congestion Irresolvable by SCED Task Force discussed the impact of Generation Resources on the other side of the constraints, in which ERCOT needs to back down.  Those Generation Resources seem to be inequitably harmed as Real-Time Settlement Point Prices can drop to extremely negative values, which are unnecessary to send the proper price signal.  This NPRR proposes an administrative price floor for Real-Time Settlement Point Prices of negative $251/MWh, consistent with the Energy Offer Curve offer floor described in Section 4.4.9.3.1, Energy Offer Curve Criteria, and the SCED over-generation power balance penalty curve of negative $251/MWh as established in the ERCOT Business Practice document “Setting the Shadow Price Caps and Power Balance Penalties in Security Constrained Economic Dispatch.”  The same negative $251/MWh price floor would also be applied to Day-Ahead Settlement Point Prices (DASPPs).

	Credit Impacts
	ERCOT Credit Staff and the Credit Work Group (Credit WG) have reviewed NPRR385 and believe that it will have positive credit impacts.  The proposed price floor of negative $251/MWh reduces credit risk for individual Generation Resources.  The impact for individual Load Serving Entities (LSEs) through increased Real-Time Revenue Neutrality Allocation (RTRNA) is minimal.  The overall credit risk for the market is reduced.  There is no impact to credit systems.

	Procedural History
	· On 6/14/11, NPRR385 was posted.

· On 6/17/11, Luminant Energy Company LLC comments were posted.

· On 6/21/11, a second set of Luminant Energy Company LLC comments were posted.

· On 7/18/11, WMS comments were posted.

· On 7/21/11, PRS considered NPRR385.

· On 8/11/11, ERCOT comments were posted.

· On 8/18/11, PRS again considered NPRR385. 

· On 9/15/11, a second set of WMS comments were posted.

· On 9/20/11, a preliminary Impact Analysis was posted.

· On 9/22/11, PRS considered the 7/21/11 PRS Report and preliminary Impact Analysis for NPRR385.

· On 9/27/11, Reliant Energy Retail Services comments were posted.
· On 10/12/11, a second set of ERCOT comments were posted.

· On 10/17/11, a third set of WMS comments were posted.

· On 10/17/11, ROS comments were posted.

· On 11/9/11, a fourth set of WMS comments were posted.

· On 11/15/11, a second set of ROS comments were posted.

· On 12/9/11, a fifth set of WMS comments were posted.

· On 2/17/12, a sixth set of WMS comments were posted.

· On 3/12/12, a seventh set of WMS comments were posted.

· On 7/12/12, an eighth set of WMS comments were posted.

· On 10/16/12, a third set of Luminant Energy Company LLC comments were posted.

· On 10/18/12, PRS again considered the 7/21/11 PRS Report and preliminary Impact Analysis for NPRR385.

· On 11/13/12, a fourth set of Luminant Energy Company LLC comments were posted.

· On 11/14/12, a third set of ERCOT comments were posted.

· On 11/14/12, an Impact Analysis was posted.

· On 11/15/12, a fifth set of Luminant Energy Company LLC comments were posted.

· On 11/15/12, PRS considered the 10/18/12 PRS Report and Impact Analysis for NPRR385.

· On 11/20/12, a revised Impact Analysis was posted.

· On 11/29/12, TAC considered NPRR385.

	PRS Decision 
	On 7/21/11, PRS unanimously voted to recommend approval of NPRR385 as amended by the 6/21/11 Luminant Energy Company LLC comments.  All Market Segments were present for the vote.
On 8/18/11, PRS voted to table NPRR385 for one month.  There was one opposing vote from the Independent Generator Market Segment.  All Market Segments were present for the vote.
On 9/22/11, PRS unanimously voted to table NPRR385.  All Market Segments were present for the vote.
On 10/18/12, a motion to table NPRR385 failed via roll call vote.  There were ten opposing votes from the Independent Generator (3), Independent Power Marketer (IPM) (3), Independent Retail Electric Provider (IREP) and Investor Owned Utility (IOU) (3) Market Segments.  PRS then voted via roll call vote to endorse the 7/21/11 PRS Report for NPRR385 as amended by the 10/16/12 Luminant Energy Company LLC comments and to request that NPRR385 return to the November 15, 2012 PRS meeting with an Impact Analysis.  There were six opposing votes from the Consumer (3) and Municipal (3) Market Segments.  All Market Segments were present for the votes.
On 11/15/12, PRS voted to endorse and forward the 10/18/12 PRS Report as amended by the 11/14/12 ERCOT comments and Impact Analysis for NPRR385 to TAC with a recommended priority of 2013 and rank of 367.  There was one opposing vote from the Consumer Market Segment.  All Market Segments were present for the vote.

	Summary of PRS Discussion
	On 7/21/11, there was no discussion.
On 8/18/11, PRS reviewed the 8/11/11 ERCOT comments.  ERCOT Staff explained that in the beginning stages of preparing the Impact Analysis, ERCOT identified issues with the NPRR language that would be beneficial to resolve prior to completion of the Impact Analysis, and that ERCOT was amenable to separating the negative price floor issue and the security violation analysis and reporting issue into two NPRRs.  The sponsor of NPRR385 noted that this NPRR is part of the holistic solution to managing constraints irresolvable by SCED, and that the NPRR should not be divided as the negative price floor and security violation and analysis concepts are related.  ERCOT Staff agreed that it would organize an open discussion if it would help to resolve any issues that may hinder ERCOT’s ability to complete an Impact Analysis.
On 9/22/11, ERCOT Staff explained which proposed revisions correspond to the various impacts reported in the preliminary Impact Analysis.  ERCOT Staff further noted that ERCOT has had discussions with the sponsor about possible ways to revise the NPRR to lessen the impacts to ERCOT.  It was noted that separating the negative price floor issue and the security violation analysis and reporting issue into two separate NPRRs may be worth reconsidering.
On 10/18/12, PRS reviewed the procedural history for NPRR385 and the 10/16/12 Luminant Energy Company LLC comments, which were intended to capture recommendations made during discussions of the NPRR at various stakeholder meetings.  It was noted that NPRR385 is only a short-term solution to negative price impacts, and that no alternative short-term solutions were proposed that generated significant support.  Concern was expressed regarding the uplift and potential unintended consequences created by NPRR385.  Some participants favored tabling NPRR385 for one month to allow further discussion and to review data on how the NPRR would operate, while other participants opined that NPRR385 and the principles contained in the 10/16/12 Luminant Energy Company LLC comments had already been sufficiently vetted.
On 11/15/12, participants reviewed the 11/14/12 ERCOT comments and 11/15/12 Luminant Energy Company LLC comments.  It was noted that the Impact Analysis would be revised to lower the cost estimate if the 11/14/12 ERCOT comments are adopted.

	TAC Decision
	On 11/29/12, TAC voted via roll call vote to recommend approval of NPRR385 as recommended by PRS in the 11/15/12 PRS Report.  There were five opposing votes from the Consumer (2) and IREP (3) Market Segments and six abstentions from the Consumer (2), IPM, IREP and Municipal (2) Market Segments.  All Market Segments were present for the vote.

	Summary of TAC Discussion
	On 11/29/12, TAC reviewed the ERCOT Opinion for NPRR385.  ERCOT Staff stated that ERCOT has changed three control room procedures to minimize deep negative prices for Resources and that the extent of the negative pricing problem appears to have significantly decreased as a result and expressed concern over the unintended consequences of NPRR385.  The sponsor of NPRR385 stated that the problem NPRR385 is intended to address might be less severe but has not been eliminated altogether, and that the changes made by ERCOT do not address extreme negative prices resulting from unanticipated Outages.  Some participants requested that NPRR385 be tabled to allow for additional data to be compiled and reviewed, including data on the frequency of negative DAM results.

	ERCOT Opinion
	ERCOT previously filed comments that negative price floors may not be necessary at this time when considering the risk of unintended consequences of this design change.  Significant progress has been made through ERCOT coordination with the market to operationally change three procedures in the control room to minimize deep negative prices for Resources.  According to 11/15/12 Luminant Energy Company LLC comments, it appears the operational changes have reduced the financial issue by 90% (2011 average monthly impact of $6 million, to a 2012 average of $0.5 million).  ERCOT remains concerned with the risks and unintended consequences of the price floors in the ERCOT market.


	Business Case

	Business Case
	1
	Benefits:
· Capture of costs of congestion for ERCOT and Market Participants use in effective planning and investment decisions.
· Improvement in market efficiency results in accurate pricing signals and improved consumer confidence.  Monetary impact unknown.

	
	2
	Impacts to Market Segments:
· Benefits consumers through increased system reliability and market efficiency to better realize the benefits of the ERCOT Nodal Market design.
· Minimal overall market impact.


	Sponsor

	Name
	Randa Stephenson

	E-mail Address
	randa.stephenson@luminant.com

	Company
	Luminant Energy Company LLC

	Phone Number
	(512) 349-6491

	Cell Number
	

	Market Segment
	IOU


	Market Rules Staff Contact

	Name
	Jonathan Levine

	E-Mail Address
	jlevine@ercot.com

	Phone Number
	(512) 248-6464


	Comments Received

	Comment Author
	Comment Summary

	Luminant Energy Company LLC 061711
	Proposed revisions to apply price floor of -$251 to Load Zones as well as Hubs and Resource Nodes.

	Luminant Energy Company LLC 062111
	Proposed reversing revisions raised in 6/17/11 Luminant Energy Company LLC comments that would have applied price floor to Day-Ahead Hub Price.

	WMS 071811
	Endorsed NPRR385 as amended by the 6/21/11 Luminant Energy Company LLC comments.

	ERCOT 081111
	Deferred completion of an Impact Analysis, recommended that NPRR385 be tabled to allow for additional vetting, and expressed support for dividing NPRR385 into two separate NPRRs.

	WMS 091511
	Recommended that PRS table NPRR385 for one month; requested that ERCOT prepare an Impact Analysis prior to the upcoming PRS meeting; and directed the Qualified Scheduling Entity (QSE) Managers Working Group (QMWG) to review implementation details related to price publication time frames.

	Reliant Energy Retail Services 092711
	Emphasized that any corrected prices for Hubs and Load Zones appear in all  price reports or extracts from ERCOT, and that the initial and corrected prices must be accounted for so that LSEs can track the Settlement implications of NPRR385 for costing purposes.

	ERCOT 101211
	Reversed the security violation analysis revisions that were proposed in Section 6.5.7.1.10.

	WMS 101711
	Recommended that PRS table NPRR385 to allow for further discussion.

	ROS 101711
	Recommended that PRS table NPRR385 to allow for further discussion.

	WMS 110911
	Recommended that PRS continue to table NPRR385.

	ROS 111511
	Recommended that PRS continue to table NPRR385.

	WMS 120911
	Recommended that PRS table NPRR385 and instructed QMWG to create list of constraints for which modifications to Shadow Price caps are needed and to bring this list to WMS, so that WMS can to make a recommendation to TAC.

	WMS 021712
	Referred NPRR385 to the Resource Cost Working Group (RCWG) and requested that RCWG bring possible solution(s) back to the March 2012 WMS meeting.

	WMS 031212
	Instructed RCWG to continue to discuss permanent solutions to negative price impacts.

	WMS 071212
	Recommended that PRS continue to table NPRR385 to allow for additional discussion by RCWG; and requested that RCWG explore the possible solution of activating constraints at 98% of their rating, assess the continuing need for such a solution, and consider related uplift issues.

	Luminant Energy Company LLC 101612
	Proposed revisions consistent with NPRR385 discussions that occurred during the past year.

	Luminant Energy Company LLC 111312
	Proposed revisions to specify that the -$251 price floor only applies to Locational Marginal Prices (LMPs) at Settlement Points and not to the LMPs of individual buses in the Load Zones.

	ERCOT 111412
	Proposed revisions to clarify that the -$251 price floor is an administrative price floor applied to all Settlement Point Prices less than -$251 after the solution is run, and that the administrative price floor applies to each SCED LMP calculated at each Settlement Point in the SCED process.

	Luminant Energy Company LLC 111512
	Endorsed the 11/14/12 ERCOT comments and provided stakeholder benefit information in support of NPRR385.


	Comments


Please note that the baseline Protocol language in the following sections has been updated as follows:

· NPRR326, Adjust the Calculation of the Real-Time Settlement Point Price for a Resource Node, into the Nodal Protocols (unboxed February 24, 2012):
· Section 6.6.1.1

· NPRR355, Adjust the Calculation of the Real-Time Settlement Point Price for a Load Zone (unboxed February 24, 2012):

· Section 6.6.1.2

· Section 6.6.3.1

· NPRR393, SCED Constraint Management Transparency (incorporated into the May 1, 2012 Protocols)

· Section 6.5.7.1.10

· NPRR419, Revise Real-Time Energy Imbalance and RMR Adjustment Charge (incorporated into the May 1, 2012 Protocols)

· Section 6.6.3.1

· NPRR445, DC Tie Load Zone Price Clarification (effective August 1, 2012)

· Section 6.6.1.2

Please also note that NPRR461, Energy Storage Settlements Consistent With PUCT Project 39917, also proposes revisions to Section 6.6.3.1.
	Proposed Protocol Language Revision


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
=
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(HUBDF hb, North345 * (
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S

(RTHBP hb, North345, y * TLMP y) / (
[image: image5.wmf]y

S

TLMP y))), if HB North345≠0

RTSPP North345
=
RTSPPERCOT345Bus, if HB North345=0

Where:

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.

	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
=
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(HUBDF hb, South345 * (
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(RTHBP hb, South345, y * TLMP y) / (
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TLMP y))), if HB South345≠0

RTSPP South345
=
RTSPPERCOT345Bus, if HB South345=0

Where:

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.

	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
=

[image: image14.wmf]b

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
=
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(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:

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.

	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
	SWCOG
	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
=
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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
=
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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:

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.

	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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S

(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
=
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(HUBDF hb, ERCOT345Bus * (
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(RTHBP hb, ERCOT345Bus, y * TLMP y) / (
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TLMP y))), if HB ERCOT345Bus ≠0

RTSPP ERCOT345Bus
=
0, if HB ERCOT345Bus =0

Where:

RTHBP hb, ERCOT345Bus, y
=
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S

(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.

	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”.


4.6
DAM Settlement

4.6.1
Day-Ahead Settlement Point Prices

The Day-Ahead Settlement Point Price (DASPP) calculations are described in this Section for Resource Nodes, Load Zones, Hubs, and Logical Resource Nodes.  For all DASPPs there shall be an administrative price floor of -$251/MWh.
4.6.1.1
Day-Ahead Settlement Point Prices for Resource Nodes

The Day-Ahead Settlement Point Price (DASPP) for a Resource Node Settlement Point for an hour is the Locational Marginal Price (LMP) at that Resource Node for that hour as calculated in the Day-Ahead Market (DAM) process.
6.5.7.1.10
Network Security Analysis Processor and Security Violation Alarm

(1)
Using the input provided by the State Estimator, ERCOT shall use the NSA processor to perform analysis of all contingencies remaining in the active list.  For each contingency, ERCOT shall use the NSA processor to monitor the elements for limit violations.  ERCOT shall use the NSA processor to verify Electrical Bus voltage limits to be within a percentage tolerance as outlined in the ERCOT Operating Guides.  Contingency security violations for transmission lines and transformers occur if: 

(a)
The predicted post-contingency MVA exceeds 100% of the Emergency Rating after adjustments for Real-Time weather conditions applicable to the contingency are incorporated; and

(b)
An RAP or SPS is not defined allowing relief within the time allowed by the security criteria.  

(2)
When the NSA processor notifies ERCOT of a security violation, ERCOT shall immediately
 initiate the process described in Section 6.5.7.1.11, Transmission Network and Power Balance Constraint Management.


	[NPRR393: Replace paragraph (2) above with the following upon system implementation:]

(2)
When the NSA processor notifies ERCOT of a security violation, ERCOT shall immediately:

(a)
Initiate the process described in Section 6.5.7.1.11, Transmission Network and Power Balance Constraint Management;

(b)
Seek to determine what unforeseen change in system condition has arisen that has resulted in the security violation, especially those that were 125% or greater of the Emergency Rating for a single SCED interval or greater than 100% of the Emergency Rating for a duration of 30 minutes or more; and

(c)
Where possible, seek to reverse the action (e.g. initiating a transmission clearance that the system was not properly pre-dispatched for) that has led to a security violation until further preventative action(s) can be taken.  


(3)
If the SCED does not resolve an insecure state, ERCOT shall attempt to relieve the insecure state by:

(a)
Confirming that pre-determined relevant RAPs are properly modeled in the system;

(b)
Re-Dispatching generation through the mechanism of over-riding HDLs and LDLs to provide more capacity to SCED;

(c)
After declaring a Watch, as appropriate, manual Dispatch of generation; 

(d)
Removing non-cascading contingency overload/constraints from the SCED process; and

(e)
If all other mechanisms have failed, ERCOT may authorize the use of a Mitigation Action Plan (MAP) previously reviewed by the appropriate TSP or DSP.  An MAP is a set of pre-defined actions taken beyond normal RAPs under emergency circumstances to relieve transmission security violations. 

(4)
NSA must be capable of analyzing contingencies, including the effects of automatically deployed SPSs and RAPs.  The NSA must fully integrate into the evaluation and deployment of these SPSs and RAPs and notify the ERCOT Operator of the application of these SPSs and RAPs to the solution.

(5)
The Real-Time NSA may employ the use of appropriate ranking and other screening techniques to further reduce computation time by executing one or two iterations of the contingency study to gauge its impact and discard further study if the estimated result is inconsequential.

	[NPRR393: Insert paragraph (6) below upon system implementation:]

(6)
ERCOT shall report monthly:

(a)
All security violations that were 125% or greater of the Emergency Rating for a single SCED interval or greater than 100% of the Emergency Rating for a duration of 30 minutes or more during the prior reporting month and the number of occurrences and congestion cost associated with each of the constraints causing the security violations on a rolling 12 month basis.

(b)
Operating conditions on the ERCOT System that contributed to each security violation reported in paragraph (6)(a) above.  Analysis should be made to understand the root cause and what steps could be taken to avoid a recurrence in the future.  






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, there shall be an administrative price floor of -$251/MWh.  ERCOT shall assign an  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.

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 Real-Time LMPs.  The Real-Time Settlement Point Price for a 15-minute Settlement Interval is calculated as follows:

RTSPP
=
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(RNWFy * RTLMPy)
Where the Resource Node weighting factor is:

RNWFy
=
TLMPy / 
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TLMPy
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.

	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) / 
[image: image34.wmf]y

S

TLMP y 

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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SEL b, y
For a DC Tie Load Zone: 

LZLMPy
=
RTLMP b, y 

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)

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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(SEL b, y * TLMP y)]

SEL b, y
=
1

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.

	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 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.


6.6.1.4
Load Zone LMPs

The Load Zone LMPs shall be posted on the Market Information System (MIS) Public Area.  The Load Zone LMP is based on the state-estimated Loads in MW and the Real-Time LMPs at the Electrical Buses included in the Load Zone.  The Load Zone LMP for a Load Zone for a SCED Interval is calculated as follows:

LZLMP y
=
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 (RTLMP b, y * LZWF b, y)

For all Load Zones except DC Tie Load Zones: 

LZWF b, y 
=
SEL b, y / (
[image: image44.wmf]b
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SEL b, y)

For a DC Tie Load Zone:

LZWF b, y 
=
[Max (0.001, SEL b, y)]  /  [Max (0.001, SEL b, y)]

The above variables are defined as follows:

	Variable
	Unit
	Description

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

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

	LZWF b, y
	None
	Load Zone State Estimator Load Weighting Factor per bus per SCED interval(The weight used in the Load Zone LMP calculation for Electrical Bus b for the SCED interval y.

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

	y 
	None
	A SCED interval.

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


6.6.1.5
Hub LMPs

The Hub LMPs shall be posted on the MIS Public Area.

For each defined Hub except for the ERCOT Hub Average 345 kV Hub, the Hub LMP is the arithmetic average of the Real-Time LMPs of the Hub Buses included in the Hub.  The Hub LMP for a SCED Interval is calculated as follows:

HUBLMP Hub, y

=
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(HUBDF hb, Hub * RTHBP hb, Hub, y), if HB Hub ≠ 0
HUBLMP Hub, y
=
HUBLMPERCOT345Bus, if HB Hub = 0

Where:

RTHBP hb, Hub, y
=
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(HBDF b, hb, Hub * RTLMP b, hb, Hub, y)

HUBDF hb, Hub

=
 1 / HB Hub, if HB Hub ≠ 0

HUBDF hb, Hub

=
 0, if HB Hub = 0

HBDF b, hb, Hub

=
1 / B hb, Hub, if B hb, Hub ≠ 0

HBDF b, hb, Hub

=
0, if B hb, Hub = 0
The above variables are defined as follows:

	Variable
	Unit
	Description

	HUBLMP Hub, y
	$/MWh
	Hub Locational Marginal Price(The Hub LMP for the Hub for the SCED Interval y.

	RTHBP hb, Hub, 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, Hub, 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.

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

	HBDF b, hb, Hub
	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 hb, Hub
	none
	The total number of energized Electrical Buses in Hub Bus hb.

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

	Hub
	none
	One of the following Hubs: ERCOT Bus Average 345 kV Hub, North 345 kV Hub, South 345 kV Hub, Houston 345 kV Hub, or the West 345 kV Hub

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

	y
	none
	A SCED interval.

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


The Hub LMP for the ERCOT Hub Average 345 kV Hub (ERCOT 345) for a SCED Interval is calculated as follows: 

HUBLMP ERCOT345, y
=
(HUBLMPNORTH345, y + HUBLMPSOUTH345, y + HUBLMPHOUSTON345, y  + HUBLMPWEST345, y) / 4

The above variables are defined as follows:

	Variable
	Unit
	Description

	HUBLMPERCOT345, y
	$/MWh
	Hub Locational Marginal Price for the ERCOT345(The Hub LMP for the ERCOT Hub Average 345 kV Hub (ERCOT 345), for the SCED Interval y.

	HUBLMPNORTH345, y
	$/MWh
	Hub Locational Marginal Price for the NORTH345(The Hub LMP for the North 345 kV Hub (NORTH 345), for the SCED Interval y.

	HUBLMPSOUTH345, y
	$/MWh
	Hub Locational Marginal Price for the SOUTH345(The Hub LMP for the South 345 kV Hub (SOUTH 345), for the SCED Interval y.

	HUBLMPHOUSTON345, y
	$/MWh
	Hub Locational Marginal Price for the HOUSTON345(The Hub LMP for the Houston 345 kV Hub (HOUSTON 345), for the SCED Interval y.

	HUBLMPWEST345, y
	$/MWh
	Hub Locational Marginal Price for the WEST345(The Hub LMP for the West 345 kV Hub (WEST 345), for the SCED Interval y.


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 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:

If the Generation Resources at the Resource Node Settlement Point p are involved with a net metering scheme:
RTEIAMT q, p
=
(-1) * {
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(GSPLITPER q, r, gsc, p * NMSAMTTOT gsc)) + 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)]}

Otherwise
RTEIAMTq, p
=
(-1) * RTSPP p * {
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RTMG q, p, r + (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

	RTEIAMTq, 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.

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

	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 Payment—The total payment to the entire facility with a net metering arrangement.

	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.

	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:

If the Generation Resources at the Resource Node Settlement Point p are involved with a net metering scheme:
RTEIAMT q, p
=
(-1) * {
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(RESREV q, r, gsc, 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

RNIMBAL q, p

= 
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RESMEB q, r, gsc, 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)
Otherwise
RTEIAMTq, p
=
(-1) * RTSPP p * {
[image: image54.wmf]r

S

RTMG q, p, r + (SSSK q, p * ¼) + (DAEP q, p * ¼) + (RTQQEP q, p * ¼) – (SSSR q, p * ¼) – (DAES q, p * ¼) – (RTQQES q, p * ¼)}

And:



RNIMBAL q, p
=
(
[image: image55.wmf]r
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RTMG q, p, r) + (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

RTEIAMTq, 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.

RTMG q, p, r
MWh

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

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.  
NMSAMTTOT gsc
$

Net Metering Settlement Payment—The total payment to the entire facility with a net metering arrangement.

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.

gsc

none

A generation site code.





(3)
The total payments to a facility with a net metering arrangement, for each 15-minute Settlement Interval, shall be calculated as follows:

NMRTETOT gsc = 
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 MEB gsc, b 
If NMRTETOT gsc = 0 

The Load 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

NMSAMTTOT gsc
=
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 (RTRMPR b * MEB gsc, b) 

Where the price for Settlement Meter is determined as follows:

RTRMPR b
=
[image: image58.png]


(RNWF b, y * RTLMP b, y)
Where the weighting factor for the bus associated with the meter is:

RNWF b, y = [Max(0.001, 
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r

BP y) * TLMP y] / 

[
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Max(0.001, 
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BP r, y) * TLMP y]
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 me included in generation site code gsc.  A positive value indicates an injection of power to the ERCOT System. 

	NMSAMTTOT gsc
	$
	Net Metering Settlement Payment—The total payment to the entire facility 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 me 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.

	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.

	gsc
	none
	A generation site code.

	me
	none
	A Settlement Meter.

	r
	none
	A Generation Resource that is located at the facility with net metering.  The summation is over all the Generation Resources at the facility.

	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 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.  The summation is over all the Generation Resources at the facility.

	q
	none
	A QSE.

	p
	none
	A Resource Node Settlement Point.


(5)
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.


�Please note that NPRR461 also proposes revisions to this section.
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