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	Comments


ERCOT submits these comments to Nodal Protocol Revision Request (NPRR) 1214 and requests that PRS consider the edits as part of any further action on NPRR1214, and ERCOT also notes it expects to revise the Impact Analysis if these comments are adopted.  ERCOT recognizes stakeholder interest in assigning NPRR1214 an Urgent status. While ERCOT is open to that designation if stakeholders choose it, Urgent status will not accelerate the approval timeline.  NPRR1214 can proceed through PRS, TAC, the ERCOT Board, and ultimately the PUCT on the same schedule under a Normal timeline.
ERCOT supports the concept presented in NPRR1214, but during the Impact Analysis phase, certain issues with NPRR1214 language were uncovered and more recently, the importance of modeling the reliability deployments at their location has been highlighted. ERCOT is proposing changes that keep or enhance the original intent of NPRR1214 and streamline Protocol language.
At a high level, these ERCOT comments modify the categories of reliability deployments that are modeled locationally, provide a more streamlined and direct approach for determining locational energy and Ancillary Service prices due to reliability deployments, and increase the accuracy of calculations in the Reliability Deployment Indifference Payment (Section 6.9.1).
The summary description of the changes is the following:
a) Modify the modeling of some categories of reliability deployments and add new categories of reliability deployments. 
1. With these comments, the treatment of the following categories of reliability deployments will be modeled locationally, if ERCOT systems have sufficient information (XML message with deployed MW and location):
i. ERCOT-directed deployment of Ancillary Service from Load Resources that are not Controllable Load Resources (CLRs)
ii. ERCOT-directed deployment of Voluntary Early Curtailment Load (VECL) 
iii. ERCOT-directed deployment of Loads due to PURA § 37.0561, or a Must Run Alternative contract or a Contract for Capacity contract (This is a new category added with these comments.)
iv. ERCOT-directed deployment of SOGs due to a Must Run Alternative (MRA) contract or a Contract for Capacity contract. (This is a new category added with these comments.)
2. The treatment of the following categories of reliability deployments remains the same as before and continues to be modeled locationally:
i. RUC, RMR and Off-Line Non-Spinning Reserve (Non-Spin)
ii. ERCOT-directed DC Tie import/export changes (changed from using pseudo-ESR to either a pseudo-CLR or pseudo-Generation Resource without changing the desired functionality)
3. The treatment of the following categories of reliability deployments remains the same as before and are not modeled locationally:
i. ERS
ii. BLT in/out 
iii. ERCOT-directed deployment of TDSP standard offer Load management program
iv. ERCOT-directed deployment of distribution voltage reduction measures
v. ERCOT-directed Firm Load Shed under EEA Level 3
b) Replace the current approach of calculating and using energy and Ancillary Service price adders and instead directly use the SCED Pricing Run Step 2 energy and Ancillary Service prices (Locational Marginal Prices, or LMPs, and Market Clearing Prices for Capacity, or MCPCs), when active, otherwise use the SCED Dispatch Run Step 2 LMPs and Ancillary Service MCPCs.   
1. Replace the current approach of using Energy price adders with a more direct approach (SCED Pricing Run Step 2 LMPs)
In ERCOT’s redlines to NPRR1214 language in these comments, references to locational price adders are removed and the LMPs from the SCED Pricing Run Step 2 are used whenever the SCED Pricing Run is active, otherwise the SCED Dispatch Run Step 2 LMPs are used.
In the previous version of NPRR 1214, the final energy prices (LMP) for a SCED interval are calculated by adding the energy price adders to the SCED Dispatch Run Step 2 energy prices (LMP). 
The energy price adder is the difference between the SCED Pricing Run Step 2 energy prices (LMPs) (if active) and the SCED Dispatch Run Step 2 energy prices (LMPs). 
Therefore, the final energy prices (LMPs) are the same as SCED Pricing Run Step 2 LMPs when it is active, otherwise the final energy prices (LMPs) are the LMPs from the SCED Dispatch Run Step2.
The implementation of these comments will implement the use of the SCED Pricing Run Step 2 LMPs directly and eliminate the need to calculate and maintain three sets of energy price adders:
SCED interval energy price adders for every Electrical Bus,
Settlement Interval price adders for each Settlement Point, and
Settlement Interval Meter price adders for every meter).
This change also provides more clarity in the Protocol language. 
2. Replace the current approach of using Ancillary Service price adders with a more direct approach (SCED Pricing Run Step 2 AS MCPCs)
In ERCOT’s redlines to NPRR1214 language in these comments, references to AS MCPC price adders are removed and the MCPCs from the SCED Pricing Run Step 2 are used.
In the original version of NPRR 1214, as modified by ERCOT’s August 9, 2024 comments, for post RTC+B implementation, states that the Ancillary Service MCPC price adders are the positive differences between the SCED Pricing Run Step 2 Ancillary Service MCPC and the SCED Dispatch Run  Step 2 Ancillary Service MCPC. 
To keep Ancillary Service MCPCs aligned with energy prices, the SCED Pricing Run Step 2 Ancillary Service MCPCs are the final Ancillary Service MCPC when the SCED Pricing Run is active, otherwise the Ancillary Service MCPCs from the SCED Dispatch Run Step 2 are the final Ancillary Service MCPC. This eliminates the need for Ancillary Service price adders.
With this change, Ancillary Services will receive indifference payments in a manner consistent with the proposed indifference payment for energy.
c) Modify Reliability Deployment Indifference Payment (Section 6.9.1)
1. Changes have been made to the indifference payment calculation to be more accurate
2. Introduces Ancillary Service indifference payment with the use of SCED Pricing Run Step 2 AS MCPCs
3. In the previous version of NPRR 1214, consideration of the indifference payment to RUC, RMR, and MRA Resources Real-Time revenues was missed (Section 5.7.1.3, Section 5.7.1.4, Section 6.6.6.3, and Section 6.6.6.10) 
d) Revise additional sections to reflect replacing the approach of separately calculating price adders.
With the changes described above, ERCOT is proposing revisions to the section below “Justification of Reason for Revision and Market Impacts” to conform with ERCOT redlines.
	Market Rules Notes


Please note the baseline Protocol language in the following sections has been updated to reflect the incorporation of the following NPRRs into the Protocols:
· NPRR1007, RTC – NP 3: Management Activities for the ERCOT System (unboxed 12/5/25)
· Section 3.5.2.1
· Section 3.5.2.2
· Section 3.5.2.3
· Section 3.5.2.4
· Section 3.5.2.5
· Section 3.5.2.7
· Section 6.6.1.1
· Section 6.6.1.2
· NPRR1010, RTC – NP 6: Adjustment Period and Real-Time Operations (unboxed 12/5/25)
· Section 6.5.7.3.1
· Section 6.6.3.1
· Section 6.6.3.6
· Section 6.6.3.8
· Section 6.7.5
· Section 6.7.6
· NPRR1012, RTC – NP 9: Settlement and Billing (unboxed 12/5/25)
· Section 9.5.3
· NPRR1014, BESTF-4 Energy Storage Resource Single Model (unboxed 12/5/25)
· Section 6.5.7.3.1
· Section 6.6.3.1
· Section 9.5.3
· NPRR1092, Reduce RUC Offer Floor and Limit RUC Opt-Out Provision (unboxed 1/26/24)
· Section 6.7.5
· NPRR1131, Controllable Load Resource Participation in Non-Spin (unboxed 8/23/24)
· Section 6.7.5
· NPRR1149, Implementation of Systematic Ancillary Service Failed Quantity Charges (unboxed 6/28/24)
· Section 6.7.5
· NPRR1188, Implement Nodal Dispatch and Energy Settlement for Controllable Load Resources (incorporated 12/1/24)
· Section 6.5.7.3.1
· NPRR1190, High Dispatch Limit Override Provision for Increased Load Serving Entity Costs (incorporated 6/1/25)
· Section 6.6.3.6
· NPRR1229, Real-Time Constraint Management Plan Cost Recover Payment (incorporated 8/1/25)
· Section 9.5.3
· NPRR1238, Voluntary Registration of Loads with Curtailable Load Capabilities (incorporated 8/1/25)
· Section 6.5.7.3.1
· NPRR1245, Additional Clarifying Revisions to Real-Time Co-Optimization (unboxed 12/5/25)
· Section 6.5.7.3.1
· NPRR1246, Energy Storage Resource Terminology Alignment for the Single-Model Era (unboxed 12/5/25)
· Section 6.6.3.6
Please note that the following NPRR(s) also propose revisions to the following section(s):
· NPRR1296, Residential Demand Response Program
· Section 9.5.3
· NPRR1309, Board Priority - Dispatchable Reliability Reserve Service Ancillary Service
· Section 6.5.7.3.1
· NPRR1328, Establishment of Generation Firming Program
· Section 9.5.3
	Revised Cover Page Language



	Nodal Protocol Sections Requiring Revision 
	2.1, Definitions
3.5.2.1, North 345 kV Hub (North 345)
3.5.2.2, South 345 kV Hub (South 345)
3.5.2.3, Houston 345 kV Hub (Houston 345)
3.5.2.4, West 345 kV Hub (West 345)
3.5.2.5, Panhandle 345 kV Hub (Pan 345)
3.5.2.6, Lower Rio Grande Valley Hub (LRGV 138/345)
3.5.2.7, ERCOT Bus Average 345 kV Hub (ERCOT 345 Bus)
4.4.11, Day-Ahead and Real-Time System-Wide Offer Caps
5.5.2, Reliability Unit Commitment (RUC) Process
5.7.1.3, Revenue Less Cost Above LSL During RUC-Committed Hours
5.7.1.4, Revenue Less Cost During QSE Clawback Intervals
6.3.2, Activities for Real-Time Operations
6.5.7.3, Security Constrained Economic Dispatch
6.5.7.3.1, Determination of Real-Time On-Line Reliability Deployment Price Adder
6.5.9.2, Failure of the SCED Process
6.6.1.1, Real-Time Settlement Point Price for a Resource Node
6.6.1.2, Real-Time Settlement Point Price for a Load Zone
6.6.1.6, Real-Time Market Clearing Prices for Ancillary Services
6.6.1.7, Real-Time Reliability Deployment Prices for Ancillary Services (delete)
6.6.3.1, Real-Time Energy Imbalance Payment or Charge at a Resource Node
6.6.3.6, Real-Time High Dispatch Limit Override Energy Payment
6.6.3.8, Real-Time Payment or Charge for Energy from a Settlement Only Distribution Generator (SODG) or a Settlement Only Transmission Generator (SOTG)
6.6.6.3, RMR Adjustment Charge
6.6.6.10, MRA Variable Payment for Deployment
6.9, Reliability Deployment Indifference Payment and Allocation (new)
6.9.1, Reliability Deployment Indifference Payment (new)
6.9.2, Reliability Deployment Indifference Allocation (new)
9.5.3, Real-Time Market Settlement Charge Types

	Revision Description
	This Nodal Protocol Revision Request (NPRR) revises the Real-Time On-Line Reliability Deployment Price Adder (RTRDPA) to: 
· Send appropriate locational price signals to avoid counterproductive Load and Resource responses to RTRDPA price signals under Real-Time Co-optimization (RTC);
· Limit Resource payment to the actual “indifference payment” (consistent with its definition), thereby reducing associated uplift by eliminating the future need for RTRDPA payments to Resources that exacerbate constraints and eliminating payments to available capacity not requiring an indifference payment; 
· Eliminate any future need for the Ancillary Service Imbalance Payments or Charges (ASIP/C) type of indifference payment associated with RTRDPA, thereby reducing the risk associated with providing Ancillary Services; 
· Provide Resources an indifference payment under RTC to eliminate the potentially large incentive to ignore Base Point instructions that would likely cause serious reliability issues; and
· Provide a stronger locational price signal around Resources committed by the Reliability Unit Commitment (RUC) process or other reliability actions for congestion, thereby reducing RUC Make-Whole Payment-related charges and uplifts and appropriately compensating impacted Qualified Scheduling Entities (QSEs).

	Justification of Reason for Revision and Market Impacts
	This NPRR fixes RTRDPA implementation by making it consistent with the definition of RTRDPA in the Nodal Protocolsusing the locational energy prices and Ancillary Service MCPCs from the SCED Pricing Run.  RTRDPA is an energy price adder to undo the price-suppressing impact of reliability deployments.  The associated indifference payment is supposed to pay Resources to keep them indifferent from between being dispatched at a Base Point from the SCED Dispatch Run while being settled at the prices from the adjusted SCED Pricing Runprice that includes the RTRDPA or receiving the indifference payment – thereby eliminating any incentive to chase prices and ignore Base Point instructions. 
Unfortunately, the current implementation of RTRDPA treats RTRDPA as an operating reserve-related price adder, effectively making it the same as the Operating Reserve Demand Curve (ORDC) price adder. Its current application is inconsistent with its definition and results in counter-productive outcomes including compensation to capacity exacerbating a constraint and compensation to capacity with Energy Offer Curves above the resulting energy prices after adding the RTRDPA (both part of RTRDPA-related ASIP Settlement). This inconsistent treatment of RTRDPA resulted in an unnecessary ASIP-related uplift to Load and Direct Current Tie (DC Tie) exports of $10 million on a single Operating Day (4/22/2022) and many tens of millions of dollars in ASIC-related charges to Resources providing Ancillary Services deployed during Winter Storm Uri in February 2021. Without the changes proposed in this NPRR making RTRDPA locationalwhich would implement using the SCED Pricing Run locational price for each by being Settlement Point specific rather than the current system-wide price adder, the same issue may arise if the lack of indifference payment under RTC is similarly addressed for post-RTC system-wide RTRDPA.  
Drs. Hogan and Pope, in their paper “Priorities for the Evolution of an Energy-Only Electricity Market Design in ERCOT” (2017) pointed out that “The Reliability Deployment Price Adder implemented in August 2014 does not attribute local scarcity value to capacity deployments occurring to relieve local reliability problems” and “It does not confer value to reliability actions causing changes in relative locational prices within ERCOT, as measured by changes in the congestion components of LMPs in different locations. A RUC commitment and other reliability deployments may decrease prices in a local area, due to relieving a transmission constraint, for example, yet have little or no effect on prices outside of this local area, so that the estimated change in the system reference price will often be close to zero.” 
This NPRR elegantly addresses this issue using ERCOT systems that are already in use – the RTRDPA Security-Constrained Economic Dispatch (SCED) pricing runPricing Run.
To appropriately reflect the impact of reliability deployments on energy prices, ERCOT reliability actions taken to address localized issues must, by necessity, be reflected in the appropriate locational RTRDPAprices. Otherwise, the post-RTC system-wide RTRDPA for a local issue provides inefficient and inappropriate price signals throughout the market. For example, a RUC commitment required in East Texas due to congestion limiting supply from West Texas could result in a high RTRDPA that is added to prices throughout the system, potentially causing thousands of MW of Large Flexible Loads (LFLs) in West Texas to unnecessarily curtail their consumption in response to this price signal.  This counterproductive price response by LFLs would also result in unnecessary curtailment of Wind and Solar generators in West Texas while sending the wrong price signal for investment in West Texas. This is a very inefficient outcome for the market that needs to be addressed urgently due to the dramatic ongoing increase of LFLs in ERCOT. Moreover, locational RTRDPA prices sends better congestion price signals throughout the system.
Another benefit from more accurate locational RTRDPA prices will be appropriate compensation for QSEs that are adversely impacted by the reliability action. For example, say a QSE purchases energy in the Day-Ahead Market (DAM) at $100/MWh for a DC Tie export. ERCOT curtails the DC Tie export in real-time for local congestion issues, a reliability action that reduces the Locational Marginal Price (LMP) at the corresponding DC Tie Load Zone to $40/MWh. If the resulting system-wide RTRDPA at that time is $5/MWh, then the QSE whose exports were curtailed lost $55/MWh on energy it purchased in the DAM on top of bilateral losses due to the curtailed export. However, the proposed locational RTRDPA price calculated by the RTRDPA SCED pPricing rRun for the DC Tie Load Zone could be $1,000/MWh since exports were curtailed. Then, the QSE receives a net payment of $900/MWh for its DAM purchase that the QSE can use to offset its bilateral losses.
Even though the current RTRDPA implementation pays Resources much more than the amount required as indifference payment through the ASIP, RTC will eliminate the ASIP. Thus, there will be no indifference payment for the RTRDPAwhen SCED Pricing Run is active under RTC. RTRDPAThis  can be thousands of dollars per MWh during scarcity and thus, absent any indifference payment, Resources will have a strong incentive to generate above their Base Points during scarcity events. This NPRR fixes this misaligned incentive and associated reliability concerns by applying the indifference payment once RTC is implemented. 
The current 60-minute ramp relaxation in calculating dispatch limits used in the RTRDPA SCED Ppricing rRun results in meaningless price adders in many cases. Given the many fast ramp rate Resources, this NPRR has the SCED Pricing Run use the same dispatch limits as the changes the ramp relaxation to SCED Dispatch Runa realistic value.
Since ERCOT’s current systems already calculate locational RTRDPA, the changes required to implement this NPRR are mostly Settlements-related – making its implementation less challenging than NPRRs that require changes in market systems.
This NPRR addresses all the issues described above by using the locational RTRDPA from the current RTRDPA SCED pricing run, eliminating the need for future ASIC/P-type indifference payments using system-wide RTRDPA, and introducing an indifference payment associated with RTRDPA that is paid to Resources only to the extent required to keep such Resources from chasing prices and ignoring Base Point instructions.   



	Revised Proposed Protocol Language
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Real-Time Reliability Deployment Price
Real-Time Reliability Deployment Price for Ancillary Service
A Real-Time price for each 15-minute Settlement Interval determined for each Ancillary Service reflecting the impact of reliability deployments on Ancillary Service prices, which is calculated from the Real-Time Reliability Deployment Price Adder for Ancillary Service.
Real-Time Reliability Deployment Price for Energy
A Real-Time price for each 15-minute Settlement Interval reflecting the impact of reliability deployments on energy prices that is calculated from the Real-Time Reliability Deployment Price Adder for Energy.
Real-Time Reliability Deployment Price Adder
Real-Time Reliability Deployment Price Adder for Ancillary Service 
A Real-Time price adder that captures the impact of reliability deployments on prices for each Ancillary Service for each Security-Constrained Economic Dispatch (SCED) process, as detailed in Section 6.5.7.3.1, Determination of Real-Time Reliability Deployment Price Adders.
Real-Time Reliability Deployment Price Adder for Energy
A Real-Time price adder that captures the impact of reliability deployments on energy prices for each Security-Constrained Economic Dispatch (SCED) process as detailed in Section 6.5.7.3.1, Determination of Real-Time Reliability Deployment Price Adders.
SCED Dispatch Run
The two step Security Constrained Economic Dispatch (SCED) process described in Section 6.5.7.3, Security Constrained Economic Dispatch, which does not consider the impact of reliability deployments.
SCED Pricing Run
The two step Security Constrained Economic Dispatch (SCED) process described in Section 6.5.7.3, Security Constrained Economic Dispatch, with inputs modified to consider the impact of reliability deployments described in paragraph (1) of Section 6.5.7.3.1, SCED Pricing Run.
3.5.2.1	North 345 kV Hub (North 345)
[bookmark: _Toc178232091](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
	WEBBS
	345
	NORTH

	74
	WHTNY
	345
	NORTH

	75
	WCPP
	345
	NORTH



(2)	The North 345 kV Hub Price uses the aggregated Shift Factors of the Hub Buses 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 =	DASL – (DAHUBSF North345, c * DASP c), 
		if HBBC North345≠0
DASPP North345 =	DASPP ERCOT345Bus, if HBBC North345=0
Where:
DAHUBSF North345, c	=	(HUBDF hb, North345, c * DAHBSF hb, North345, c)
DAHBSF hb, North345, c	=	(HBDF pb, hb, North345, c * DASF pb, hb, North345, c)
HUBDF hb, North345, c	=	IF(HB North345, c=0, 0, 1 / HB North345, c)
HBDF pb, hb, North345, c	=	IF(PB hb, North345, c=0, 0, 1 / PB hb, North345, c)
The above variables are defined as follows:
	Variable
	Unit
	Definition

	DASPP North345
	$/MWh
	Day-Ahead Settlement Point Price¾The DAM Settlement Point Price at the Hub, for the hour.

	DASL
	$/MWh
	Day-Ahead System Lambda¾The DAM Shadow Price for the system power balance constraint for the hour.

	DASP c
	$/MWh
	Day-Ahead Shadow Price for a binding transmission constraint¾The DAM Shadow Price for the constraint c for the hour.

	DAHUBSF North345,c
	none
	Day-Ahead Shift Factor of the Hub ¾The DAM aggregated Shift Factor of a Hub for the constraint c for the hour. 

	DAHBSF hb,North345,c
	none
	Day-Ahead Shift Factor of the Hub Bus¾The DAM aggregated Shift Factor of a Hub Bus hb for the constraint c for the hour. 

	DASF pb,hb,North345,c
	none
	Day-Ahead Shift Factor of the power flow bus¾The DAM Shift Factor of a power flow bus pb that is a component of Hub Bus hb for the constraint c for the hour. 

	HUBDF hb, North345,c
	none
	Hub Distribution Factor per Hub Bus in a constraint¾The distribution factor of Hub Bus hb for the constraint c for the hour.  

	HBDF pb, hb, North345,c
	none
	Hub Bus Distribution Factor per power flow bus of Hub Bus in a constraint¾The distribution factor of power flow bus pb that is a component of Hub Bus hb for the constraint c for the hour.  

	pb
	none
	An energized power flow bus that is a component of a Hub Bus for the constraint c.

	PB hb, North345,c
	none
	The total number of energized power flow buses in Hub Bus hb for the constraint c.

	hb
	none
	A Hub Bus that is a component of the Hub with at least one energized power flow bus for the constraint c.

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

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

	C
	none
	A DAM binding transmission constraint for the hour caused by either base case or a contingency.


(4)	The Real-Time Settlement Point Price of the Hub for a given 15-minute Settlement Interval is calculated as follows:
RTSPP North345	=	Max [-$251, (RTRDP + 


		(HUBDF hb, North345 * ((RTHBP hb, North345, y * 

		TLMP y) / (TLMP y))))], if HB North345≠0
RTSPP North345	=	RTSPP ERCOT345Bus, if HB North345=0
Where:

RTRDP                       =           (RNWF y * RTRDPA y)

RNWF y		=	TLMP y / TLMP y

RTHBP hb, North345, y	=	(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 Price¾The 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) interval¾The Real-Time energy price at Hub Bus hb for the SCED interval y.

	RTRDP 
	$/MWh
	Real-Time Reliability Deployment Price for Energy ¾The Real-Time price for the 15-minute Settlement Interval, reflecting the impact of reliability deployments on energy prices that are calculated from the Real-Time Reliability Deployment Price Adder for Energy.  

	RTRDPA y
	$/MWh
	Real-Time Reliability Deployment Price Adder for Energy ¾The Real-Time Price Adder that captures the impact of reliability deployments on energy prices for the SCED interval y. 

	RNWF y
	none
	Resource Node Weighting Factor per interval¾The 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 interval¾The 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 interval¾The duration of the portion of the SCED interval y within the 15-minute Settlement Interval

	HUBDF hb, North345
	none
	Hub Distribution Factor per Hub Bus¾The distribution factor of Hub Bus hb.  

	HBDF b, hb, North345
	none
	Hub Bus Distribution Factor per Electrical Bus of Hub Bus¾The 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.



	[NPRR1057:  Replace paragraph (4) above with the following upon system implementation:]
(4)	The Real-Time Settlement Point Price of the Hub for a given 15-minute Settlement Interval is calculated as follows:
RTSPP North345	=	Max [-$251, (RTRDP + 

		(HUBLMP North345, y * RNWF y))]
Where:

RTRDP                       =           (RNWF y * RTRDPA y)

RNWF y		=	TLMP y / TLMP y
The above variables are defined as follows:
	Variable
	Unit
	Description

	RTSPP North345
	$/MWh
	Real-Time Settlement Point Price¾The Real-Time Settlement Point Price at the Hub, for the 15-minute Settlement Interval.

	RTRDP 
	$/MWh
	Real-Time Reliability Deployment Price for Energy ¾The Real-Time price for the 15-minute Settlement Interval, reflecting the impact of reliability deployments on energy prices that are calculated from the Real-Time Reliability Deployment Price Adder for Energy.  

	RTRDPA y
	$/MWh
	Real-Time Reliability Deployment Price Adder for Energy ¾The Real-Time Price Adder that captures the impact of reliability deployments on energy prices for the SCED interval y. 

	RNWF y
	none
	Resource Node Weighting Factor per interval¾The weight used in the Resource Node Settlement Point Price calculation for the portion of the SCED interval y within the Settlement Interval.

	HUBLMP North345, y
	$/MWh
	Hub Locational Marginal Price¾The Hub LMP for the Hub for the SCED Interval y.

	TLMP y
	second
	Duration of SCED interval per interval¾The duration of the portion of the SCED interval y within the 15-minute 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.

	
	
	





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 uses the aggregated Shift Factors of the Hub Buses 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 =	DASL – (DAHUBSF South345, c * DASP c), 
		if HBBC South345≠0
DASPP South345 =		DASPP ERCOT345Bus, if HBBC South345=0
Where:
DAHUBSF South345, c	=	(HUBDF hb, South345, c * DAHBSF hb, South345, c)
DAHBSF hb, South345, c	=	(HBDF pb, hb, South345, c * DASF pb, hb, South345, c)
HUBDF hb, South345, c	=	IF(HB South345, c=0, 0, 1 / HB South345, c)
HBDF pb, hb, South345, c	=	IF(PB hb, South345, c=0, 0, 1 / PB hb, South345, c)
The above variables are defined as follows:
	Variable
	Unit
	Definition

	DASPP South345
	$/MWh
	Day-Ahead Settlement Point Price¾The DAM Settlement Point Price at the Hub, for the hour.

	DASL
	$/MWh
	Day-Ahead System Lambda¾The DAM Shadow Price for the system power balance constraint for the hour.

	DASP c
	$/MWh
	Day-Ahead Shadow Price for a binding transmission constraint¾The DAM Shadow Price for the constraint c for the hour.

	DAHUBSF South345,c
	none
	Day-Ahead Shift Factor of the Hub ¾The DAM aggregated Shift Factor of a Hub for the constraint c for the hour. 

	DAHBSF hb,South345,c
	none
	Day-Ahead Shift Factor of the Hub Bus¾The DAM aggregated Shift Factor of a Hub Bus hb for the constraint c for the hour. 

	DASF pb,hb,South345,c
	none
	Day-Ahead Shift Factor of the power flow bus¾The DAM Shift Factor of a power flow bus pb that is a component of Hub Bus hb for the constraint c for the hour. 

	HUBDF hb, South345,c
	none
	Hub Distribution Factor per Hub Bus in a constraint¾The distribution factor of Hub Bus hb for the constraint c for the hour.  

	HBDF pb, hb, South345,c
	none
	Hub Bus Distribution Factor per power flow bus of Hub Bus in a constraint¾The distribution factor of power flow bus pb that is a component of Hub Bus hb for the constraint c for the hour.  

	pb
	none
	An energized power flow bus that is a component of a Hub Bus for the constraint c.

	PB hb, South345,c
	none
	The total number of energized power flow buses in Hub Bus hb for the constraint c.

	hb
	none
	A Hub Bus that is a component of the Hub with at least one energized power flow bus for the constraint c.

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

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

	c
	none
	A DAM binding transmission constraint for the hour caused by either base case or a contingency.


(4)	The Real-Time Settlement Point Price of the Hub for a given 15-minute Settlement Interval is calculated as follows:
RTSPP South345	=	Max [-$251, (RTRDP +



		(HUBDF hb, South345 * ((RTHBP hb, South345, y * TLMP y) / (TLMP y))))], if HB South345≠0
RTSPP South345	=	RTSPP ERCOT345Bus, if HB South345=0
Where:

RTRDP                                =              ( RNWFy  * RTRDPAy)

RNWF y		=	TLMP y / TLMP y 

RTHBP hb, South345, y	=	(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 Price¾The 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 interval¾The Real-Time energy price at Hub Bus hb for the SCED interval y.

	RTRDP 
	$/MWh
	Real-Time Reliability Deployment Price for Energy¾The Real-Time price for the 15-minute Settlement Interval, reflecting the impact of reliability deployments on energy prices that are calculated from the Real-Time Reliability Deployment Price Adder for Energy.  

	RTRDPA y
	$/MWh
	Real-Time Reliability Deployment Price Adder for Energy –The Real-Time Price Adder that captures the impact of reliability deployments on energy prices  for the SCED interval y. 

	RNWF y
	none
	Resource Node Weighting Factor per interval¾The 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 interval¾The 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 interval¾The duration of the portion of the SCED interval y within the 15-minute Settlement Interval.

	HUBDF hb, South345
	none
	Hub Distribution Factor per Hub Bus¾The distribution factor of Hub Bus hb.  

	HBDF b, hb, South345
	none
	Hub Bus Distribution Factor per Electrical Bus of Hub Bus¾The 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.



	[NPRR1057:  Replace paragraph (4) above with the following upon system implementation:]
(4)	The Real-Time Settlement Point Price of the Hub for a given 15-minute Settlement Interval is calculated as follows:
RTSPP South345	=	Max [-$251, (RTRDP +

		(HUBLMP South345, y * RNWF y))]
Where:

RTRDP                                =              ( RNWFy  * RTRDPAy)

RNWF y		=	TLMP y / TLMP y 
The above variables are defined as follows:
	Variable
	Unit
	Description

	RTSPP South345
	$/MWh
	Real-Time Settlement Point Price¾The Real-Time Settlement Point Price at the Hub, for the 15-minute Settlement Interval.

	RTRDP 
	$/MWh
	Real-Time Reliability Deployment Price for Energy¾The Real-Time price for the 15-minute Settlement Interval, reflecting the impact of reliability deployments on energy prices that are calculated from the Real-Time Reliability Deployment Price Adder for Energy.  

	RTRDPA y
	$/MWh
	Real-Time Reliability Deployment Price Adder for Energy –The Real-Time Price Adder that captures the impact of reliability deployments on energy prices  for the SCED interval y. 

	HUBLMP South345, y
	$/MWh
	Hub Locational Marginal Price¾The Hub LMP for the Hub for the SCED Interval y.

	RNWF y
	none
	Resource Node Weighting Factor per interval¾The weight used in the Resource Node Settlement Point Price calculation for the portion of the SCED interval y within the Settlement Interval.

	TLMP y
	second
	Duration of SCED interval per interval¾The duration of the portion of the SCED interval y within the 15-minute 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.

	
	
	





[bookmark: _Toc178232092]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 uses the aggregated Shift Factors of the Hub Buses 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 =	DASL – (DAHUBSF Houston345, c * DASP c), 
		if HBBC Houston345≠0
DASPP Houston345 =	DASPP ERCOT345Bus, if HBBC Houston345=0
Where:
DAHUBSF Houston345, c	=	(HUBDF hb, Houston345, c * DAHBSF hb, Houston345, c)
DAHBSF hb, Houston345, c	=	(HBDF pb, hb, Houston345, c * DASF pb, hb, Houston345, c)
HUBDF hb, Houston345, c	=	IF(HB Houston345, c=0, 0, 1 / HB Houston345, c)
HBDF pb, hb, Houston345, c	=	IF(PB hb, Houston345, c=0, 0, 1 / PB hb, Houston345, c)
The above variables are defined as follows:
	Variable
	Unit
	Definition

	DASPP Houston345
	$/MWh
	Day-Ahead Settlement Point Price¾The DAM Settlement Point Price at the Hub, for the hour.

	DASL
	$/MWh
	Day-Ahead System Lambda¾The DAM Shadow Price for the system power balance constraint for the hour.

	DASP c
	$/MWh
	Day-Ahead Shadow Price for a binding transmission constraint¾The DAM Shadow Price for the constraint c for the hour.

	DAHUBSF Houston345,c
	none
	Day-Ahead Shift Factor of the Hub ¾The DAM aggregated Shift Factor of a Hub for the constraint c for the hour. 

	DAHBSF hb,Houston345,c
	none
	Day-Ahead Shift Factor of the Hub Bus¾The DAM aggregated Shift Factor of a Hub Bus hb for the constraint c for the hour. 

	DASF pb,hb,Houston345,c
	none
	Day-Ahead Shift Factor of the power flow bus¾The DAM Shift Factor of a power flow bus pb that is a component of Hub Bus hb for the constraint c for the hour. 

	HUBDF hb, Houston345,c
	none
	Hub Distribution Factor per Hub Bus in a constraint¾The distribution factor of Hub Bus hb for the constraint c for the hour.  

	HBDF pb, hb, Houston345,c
	none
	Hub Bus Distribution Factor per power flow bus of Hub Bus in a constraint¾The distribution factor of power flow bus pb that is a component of Hub Bus hb for the constraint c for the hour.  

	pb
	none
	An energized power flow bus that is a component of a Hub Bus for the constraint c.

	PB hb, Houston345,c
	none
	The total number of energized power flow buses in Hub Bus hb for the constraint c.

	hb
	none
	A Hub Bus that is a component of the Hub with at least one energized power flow bus for the constraint c.

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

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

	c
	none
	A DAM binding transmission constraint for the hour caused by either base case or a contingency.


(4)	The Real-Time Settlement Point Price of the Hub for a given 15-minute Settlement Interval is calculated as follows:
RTSPP Houston345	   =	Max [-$251, (RTRDP  + 


		(HUBDF hb, Houston345 * ((RTHBP hb, Houston345, y * 

		TLMP y) / (TLMP y))))], if HB Houston345≠0
RTSPP Houston345   =	RTSPP ERCOT345Bus, if HB Houston345=0
Where:

RTRDP  		= 	(RNWF y * RTRDPA y)

RNWF y		=	TLMP y / TLMP y

RTHBP hb, Houston345, y	=	(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 Price¾The 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 interval¾The Real-Time energy price at Hub Bus hb for the SCED interval y.

	RTRDP 
	$/MWh
	Real-Time Reliability Deployment Price for Energy ¾The Real-Time price for the 15-minute Settlement Interval, reflecting the impact of reliability deployments on energy prices that are calculated from the Real-Time Reliability Deployment Price Adder for Energy.  

	RTRDPA y
	$/MWh
	Real-Time Reliability Deployment Price Adder for Energy ¾The Real-Time Price Adder that captures the impact of reliability deployments on energy prices for the SCED interval y. 

	RNWF y
	none
	Resource Node Weighting Factor per interval¾The 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 interval¾The 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 interval¾The duration of the portion of the SCED interval y within the 15-minute Settlement Interval

	HUBDF hb, Houston345
	none
	Hub Distribution Factor per Hub Bus¾The distribution factor of Hub Bus hb.  

	HBDF b, hb, Houston345
	none
	Hub Bus Distribution Factor per Electrical Bus of Hub Bus¾The 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.



	[NPRR1057:  Replace paragraph (4) above with the following upon system implementation:]
(4)	The Real-Time Settlement Point Price of the Hub for a given 15-minute Settlement Interval is calculated as follows:
RTSPP Houston345	   =	Max [-$251, (RTRDP  + 

		(HUBLMP Houston345, y * RNWF y ))]
Where:

RTRDP  			= 	(RNWF y * RTRDPA y)

RNWF y		=	TLMP y / TLMP y
The above variables are defined as follows:
	Variable
	Unit
	Description

	RTSPP Houston345
	$/MWh
	Real-Time Settlement Point Price¾The Real-Time Settlement Point Price at the Hub, for the 15-minute Settlement Interval.

	RTRDP 
	$/MWh
	Real-Time Reliability Deployment Price for Energy ¾The Real-Time price for the 15-minute Settlement Interval, reflecting the impact of reliability deployments on energy prices that are calculated from the Real-Time Reliability Deployment Price Adder for Energy.  

	RTRDPA y
	$/MWh
	Real-Time Reliability Deployment Price Adder for Energy ¾The Real-Time Price Adder that captures the impact of reliability deployments on energy prices for the SCED interval y. 

	HUBLMP Houston345, y
	$/MWh
	Hub Locational Marginal Price¾The Hub LMP for the Hub for the SCED Interval y.

	RNWF y
	none
	Resource Node Weighting Factor per interval¾The weight used in the Resource Node Settlement Point Price calculation for the portion of the SCED interval y within the Settlement Interval.

	TLMP y
	second
	Duration of SCED interval per interval¾The duration of the portion of the SCED interval y within the 15-minute 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.

	
	
	





[bookmark: _Toc178232093]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
	MULBERRY
	345
	WEST

	2
	BOMSW
	345
	WEST

	3
	OECCS
	345
	WEST

	4
	BITTCR
	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
	REDCREEK
	345
	WEST

	16
	SWESW
	345
	WEST

	17
	TWINBU
	345
	WEST


(2)	The West 345 kV Hub Price uses the aggregated Shift Factors of the Hub Buses 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 =		DASL – (DAHUBSF West345, c * DASP c), 
		if HBBC West345≠0
DASPP West345 =		DASPP ERCOT345Bus, if HBBC West345=0
Where:
DAHUBSF West345, c	=	(HUBDF hb, West345, c * DAHBSF hb, West345, c)
DAHBSF hb, West345, c	=	(HBDF pb, hb, West345, c * DASF pb, hb, West345, c)
HUBDF hb, West345, c	=	IF(HB West345, c=0, 0, 1 / HB West345, c)
HBDF pb, hb, West345, c	=	IF(PB hb, West345, c=0, 0, 1 / PB hb, West345, c)
The above variables are defined as follows:
	Variable
	Unit
	Definition

	DASPP West345
	$/MWh
	Day-Ahead Settlement Point Price¾The DAM Settlement Point Price at the Hub, for the hour.

	DASL
	$/MWh
	Day-Ahead System Lambda¾The DAM Shadow Price for the system power balance constraint for the hour.

	DASP c
	$/MWh
	Day-Ahead Shadow Price for a binding transmission constraint¾The DAM Shadow Price for the constraint c for the hour.

	DAHUBSF West345,c
	none
	Day-Ahead Shift Factor of the Hub ¾The DAM aggregated Shift Factor of a Hub for the constraint c for the hour. 

	DAHBSF hb,West345,c
	none
	Day-Ahead Shift Factor of the Hub Bus¾The DAM aggregated Shift Factor of a Hub Bus hb for the constraint c for the hour. 

	DASF pb,hb,West345,c
	none
	Day-Ahead Shift Factor of the power flow bus¾The DAM Shift Factor of a power flow bus pb that is a component of Hub Bus hb for the constraint c for the hour. 

	HUBDF hb, West345,c
	none
	Hub Distribution Factor per Hub Bus in a constraint¾The distribution factor of Hub Bus hb for the constraint c for the hour.  

	HBDF pb, hb, West345,c
	none
	Hub Bus Distribution Factor per power flow bus of Hub Bus in a constraint¾The distribution factor of power flow bus pb that is a component of Hub Bus hb for the constraint c for the hour.  

	pb
	none
	An energized power flow bus that is a component of a Hub Bus for the constraint c.

	PB hb, West345,c
	none
	The total number of energized power flow buses in Hub Bus hb for the constraint c.

	hb
	none
	A Hub Bus that is a component of the Hub with at least one energized power flow bus for the constraint c.

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

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

	c
	none
	A DAM binding transmission constraint for the hour caused by either base case or a contingency.


(4)	The Real-Time Settlement Point Price of the Hub for a given 15-minute Settlement Interval is calculated as follows:
RTSPP West345	=	Max [-$251, (RTRDP  + 



		(HUBDF hb, West345 * ((RTHBP hb, West345, y * TLMP y) / (TLMP y))))], if HB West345≠0
RTSPP West345	=	RTSPP ERCOT345Bus, if HB West345=0
Where:

RTRDP                       	=           (RNWF y * RTRDPA y)

RNWF y		=	TLMP y / TLMP y

RTHBP hb, West345, y	=	(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 Price¾The Real-Time Settlement Point Price at the Hub, for the 15-minute Settlement Interval.

	RTRDP 
	$/MWh
	Real-Time Reliability Deployment Price for Energy¾The Real-Time price for the 15-minute Settlement Interval, reflecting the impact of reliability deployments on energy prices that are calculated from the Real-Time Reliability Deployment Price Adder for Energy.  

	RTRDPA y
	$/MWh
	Real-Time Reliability Deployment Price Adder for Energy¾The Real-Time Price Adder that captures the impact of reliability deployments on energy prices for the SCED interval y. 

	RNWF y
	none
	Resource Node Weighting Factor per interval¾The 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 interval¾The 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 interval¾The 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 interval¾The duration of the portion of the SCED interval y within the 15-minute Settlement Interval.

	HUBDF hb, West345
	none
	Hub Distribution Factor per Hub Bus¾The distribution factor of Hub Bus hb.  

	HBDF b, hb, West345
	none
	Hub Bus Distribution Factor per Electrical Bus of Hub Bus¾The 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.



	[NPRR1057:  Replace paragraph (4) above with the following upon system implementation:]
(4)	The Real-Time Settlement Point Price of the Hub for a given 15-minute Settlement Interval is calculated as follows:
RTSPP West345	=	Max [-$251, (RTRDP  + 

		(HUBLMP West345, y * RNWF y))]
Where:

RTRDP                       	=           (RNWF y * RTRDPA y)

RNWF y		=	TLMP y / TLMP y
The above variables are defined as follows:
	Variable
	Unit
	Description

	RTSPP West345
	$/MWh
	Real-Time Settlement Point Price¾The Real-Time Settlement Point Price at the Hub, for the 15-minute Settlement Interval.

	RTRDP 
	$/MWh
	Real-Time Reliability Deployment Price for Energy¾The Real-Time price for the 15-minute Settlement Interval, reflecting the impact of reliability deployments on energy prices that are calculated from the Real-Time Reliability Deployment Price Adder for Energy.  

	RTRDPA y
	$/MWh
	Real-Time Reliability Deployment Price Adder for Energy¾The Real-Time Price Adder that captures the impact of reliability deployments on energy prices for the SCED interval y. 

	HUBLMP West345, y
	$/MWh
	Hub Locational Marginal Price¾The Hub LMP for the Hub for the SCED Interval y.

	RNWF y
	none
	Resource Node Weighting Factor per interval¾The weight used in the Resource Node Settlement Point Price calculation for the portion of the SCED interval y within the Settlement Interval.

	TLMP y
	second
	Duration of SCED interval per interval¾The duration of the portion of the SCED interval y within the 15-minute 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.

	
	
	





[bookmark: _Toc178232094]3.5.2.5	Panhandle 345 kV Hub (Pan 345)
(1)	The Panhandle 345 kV Hub is composed of the following listed Hub Buses:
	
	ERCOT Operations
	

	No.
	Hub Bus
	kV
	Hub

	1
	ABERNATH
	345
	PAN

	2
	AJ_SWOPE
	345
	PAN

	3
	ALIBATES
	345
	PAN

	4
	CTT_CROS
	345
	PAN

	5
	CTT_GRAY
	345
	PAN

	6
	OGALLALA
	345
	PAN

	7
	RAILHEAD
	345
	PAN

	8
	TESLA
	345
	PAN

	9
	TULECNYN
	345
	PAN

	10
	W_CW_345
	345
	PAN

	11
	WHIT_RVR
	345
	PAN

	12
	WINDMILL
	345
	PAN


(2)	The Panhandle 345 kV Hub Price uses the aggregated Shift Factors of the Hub Buses 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 Pan345 =		DASL – (DAHUBSF Pan345, c * DASP c), 
		if HBBC Pan345≠0
DASPP Pan345 =		DASPP ERCOT345Bus, if HBBC Pan345=0
Where:
DAHUBSF Pan345, c	=	(HUBDF hb, Pan345, c * DAHBSF hb, Pan345, c)
DAHBSF hb, Pan345, c	=	(HBDF pb, hb, Pan345, c * DASF pb, hb, Pan345, c)
HUBDF hb, Pan345, c	=	IF(HB Pan345, c=0, 0, 1 / HB Pan345, c)
HBDF pb, hb, Pan345, c	=	IF(PB hb, Pan345, c=0, 0, 1 / PB hb, Pan345, c)
The above variables are defined as follows:
	Variable
	Unit
	Definition

	DASPP Pan345
	$/MWh
	Day-Ahead Settlement Point Price¾The DAM Settlement Point Price at the Hub, for the hour.

	DASL
	$/MWh
	Day-Ahead System Lambda¾The DAM Shadow Price for the system power balance constraint for the hour.

	DASP c
	$/MWh
	Day-Ahead Shadow Price for a binding transmission constraint¾The DAM Shadow Price for the constraint c for the hour.

	DAHUBSF Pan345,c
	none
	Day-Ahead Shift Factor of the Hub ¾The DAM aggregated Shift Factor of a Hub for the constraint c for the hour. 

	DAHBSF hb,Pan345,c
	none
	Day-Ahead Shift Factor of the Hub Bus¾The DAM aggregated Shift Factor of a Hub Bus hb for the constraint c for the hour. 

	DASF pb,hb,Pan345,c
	none
	Day-Ahead Shift Factor of the power flow bus¾The DAM Shift Factor of a power flow bus pb that is a component of Hub Bus hb for the constraint c for the hour. 

	HUBDF hb, Pan345,c
	none
	Hub Distribution Factor per Hub Bus in a constraint¾The distribution factor of Hub Bus hb for the constraint c for the hour.  

	HBDF pb, hb, Pan345,c
	none
	Hub Bus Distribution Factor per power flow bus of Hub Bus in a constraint¾The distribution factor of power flow bus pb that is a component of Hub Bus hb for the constraint c for the hour.  

	pb
	none
	An energized power flow bus that is a component of a Hub Bus for the constraint c.

	PB hb, Pan345,c
	none
	The total number of energized power flow buses in Hub Bus hb for the constraint c.

	hb
	none
	A Hub Bus that is a component of the Hub with at least one energized power flow bus for the constraint c.

	HBBC Pan345
	none
	The total number of Hub Buses in the Hub with at least one energized component in each Hub Bus in base case.

	HB Pan345,c
	none
	The total number of Hub Buses in the Hub with at least one energized component in each Hub Bus for the constraint c.

	c
	none
	A DAM binding transmission constraint for the hour caused by either base case or a contingency.


(4)	The Real-Time Settlement Point Price of the Hub for a given 15-minute Settlement Interval is calculated as follows:
RTSPP Pan345	=	Max [-$251, (RTRDP  + 



		 (HUBDF hb, Pan345 * ((RTHBP hb, Pan345, y * TLMP y) /           ( TLMP y))))], if HB Pan345≠0
RTSPP Pan345	=	RTSPP ERCOT345Bus, if HB Pan345=0
Where:

RTRDP                       =           (RNWF y  * RTRDPA y)

RNWF y	=	TLMP y / TLMP y

RTHBP hb, Pan345, y	=	  (HBDF b, hb, Pan345 * RTLMP b, hb, Pan345, y)
HUBDF hb, Pan345	=	IF(HB Pan345=0, 0, 1 / HB Pan345)
HBDF b, hb, Pan345	=	IF(B hb, Pan345=0, 0, 1 / B hb, Pan345)
The above variables are defined as follows:
	Variable
	Unit
	Description

	RTSPP Pan345
	$/MWh
	Real-Time Settlement Point Price¾The Real-Time Settlement Point Price at the Hub for the 15-minute Settlement Interval.

	RTRDP 
	$/MWh
	Real-Time Reliability Deployment Price for Energy¾The Real-Time price for the 15-minute Settlement Interval, reflecting the impact of reliability deployments on energy prices that are calculated from the Real-Time Reliability Deployment Price Adder for Energy.  

	RTRDPA y
	$/MWh
	Real-Time Reliability Deployment Price Adder for Energy¾The Real-Time Price Adder that captures the impact of reliability deployments on energy prices for the SCED interval y. 

	RNWF y
	none
	Resource Node Weighting Factor per interval¾The weight used in the Resource Node Settlement Point Price calculation for the portion of the SCED interval y within the Settlement Interval.

	RTHBP hb, Pan345, y
	$/MWh
	Real-Time Hub Bus Price at Hub Bus per SCED interval¾The Real-Time energy price at Hub Bus hb for the SCED interval y.

	RTLMP b, hb, Pan345, y
	$/MWh
	Real-Time Locational Marginal Price at Electrical Bus of Hub Bus per interval¾The 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 interval¾The duration of the portion of the SCED interval y within the 15-minute Settlement Interval.

	HUBDF hb, Pan345
	none
	Hub Distribution Factor per Hub Bus¾The distribution factor of Hub Bus hb.  

	HBDF b, hb, Pan345
	none
	Hub Bus Distribution Factor per Electrical Bus of Hub Bus¾The 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, Pan345
	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 Pan345
	none
	The total number of Hub Buses in the Hub with at least one energized component in each Hub Bus.



	[NPRR1057:  Replace paragraph (4) above with the following upon system implementation:]
(4)	The Real-Time Settlement Point Price of the Hub for a given 15-minute Settlement Interval is calculated as follows:
RTSPP Pan345	=	Max [-$251, (RTRDP  + 

		(HUBLMP Pan345, y * RNWF y ))]
Where:

RTRDP                       =           (RNWF y  * RTRDPA y)

RNWF y	=	TLMP y / TLMP y
The above variables are defined as follows:
	Variable
	Unit
	Description

	RTSPP Pan345
	$/MWh
	Real-Time Settlement Point Price¾The Real-Time Settlement Point Price at the Hub for the 15-minute Settlement Interval.

	RTRDP 
	$/MWh
	Real-Time Reliability Deployment Price for Energy¾The Real-Time price for the 15-minute Settlement Interval, reflecting the impact of reliability deployments on energy prices that are calculated from the Real-Time Reliability Deployment Price Adder for Energy.  

	RTRDPA y
	$/MWh
	Real-Time Reliability Deployment Price Adder for Energy¾The Real-Time Price Adder that captures the impact of reliability deployments on energy prices for the SCED interval y. 

	HUBLMP Pan345, y
	$/MWh
	Hub Locational Marginal Price¾The Hub LMP for the Hub for the SCED Interval y.

	RNWF y
	none
	Resource Node Weighting Factor per interval¾The weight used in the Resource Node Settlement Point Price calculation for the portion of the SCED interval y within the Settlement Interval.

	TLMP y
	second
	Duration of SCED interval per interval¾The duration of the portion of the SCED interval y within the 15-minute 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.

	
	
	






	[NPRR941 and NPRR1057:  Insert applicable portions of Section 3.5.2.6 below upon system implementation; and renumber accordingly:]
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(1)	The Lower Rio Grande Valley Hub 138/345 kV Hub is composed of the following listed Hub Buses:
	
	ERCOT Operations
	
	

	No.
	Hub Bus
	kV
	Hub

	1
	AIRPORT
	138
	LRGV

	2
	ALBERTA
	138
	LRGV

	3
	BATES
	138
	LRGV

	4
	FRONTERA
	138
	LRGV

	5
	GARZA
	138
	LRGV

	6
	HARLNSW
	138
	LRGV

	7
	HEC
	138
	LRGV

	8
	KEY_SW
	138
	LRGV

	9
	LA_PALMA_345
	345
	LRGV

	10
	LA_PALMA_138
	138
	LRGV

	11
	LASPULGA
	138
	LRGV

	12
	LISTON
	138
	LRGV

	13
	LOMA_ALT
	138
	LRGV

	14
	MARCONI
	138
	LRGV

	15
	MILHWY
	138
	LRGV

	16
	MILITARY
	138
	LRGV

	17
	MV_WEDN4
	138
	LRGV

	18
	N_MCALLN
	138
	LRGV

	19
	NEDIN_345
	345
	LRGV

	20
	NEDIN_138
	138
	LRGV

	21
	OLEANDER
	138
	LRGV

	22
	P_ISABEL
	138
	LRGV

	23
	PALMHRTP
	138
	LRGV

	24
	PALMITO_345
	345
	LRGV

	25
	PALMITO_138
	138
	LRGV

	26
	PAREDES
	138
	LRGV

	27
	PHARMVEC
	138
	LRGV

	28
	PHARR
	138
	LRGV

	29
	PRICE_RD
	138
	LRGV

	30
	RAILROAD
	138
	LRGV

	31
	RAYMND2
	138
	LRGV

	32
	REDTAP
	138
	LRGV

	33
	RIO_GRAN
	138
	LRGV

	34
	RIOHONDO_345
	345
	LRGV

	35
	RIOHONDO_138
	138
	LRGV

	36
	ROMA_SW
	138
	LRGV

	37
	S_MCALLN
	138
	LRGV

	38
	SCARBIDE
	138
	LRGV

	39
	SILASRAY
	138
	LRGV

	40
	STEWART
	138
	LRGV

	41
	WESLACO
	138
	LRGV


(2)	The Lower Rio Grande Valley 138/345 kV Hub Price uses the aggregated Shift Factors of the Hub Buses 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 LRGV 138/345 =	DASL – (DAHUBSF LRGV 138/345, c * DASP c), 
		if HBBC LRGV138/345≠0
DASPP LRGV138/345 =	DASPP ERCOT345Bus, if HBBC LRGV138/345=0
Where:
DAHUBSF LRGV138/345, c	=        (HUBDF hb, LRGV138/345, c * DAHBSF hb, LRGV138/345, c)
DAHBSF hb, LRGV138/345, c	=	(HBDF pb, hb, LRGV138/345, c * DASF pb, hb, LRGV138/345, c)
HUBDF hb, LRGV138/345, c	=	IF(HB LRGV138/345, c=0, 0, 1 / HB LRGV138/345, c)
HBDF pb, hb, LRGV138/345, c	=	IF(PB hb, LRGV138/345, c=0, 0, 1 / PB hb, LRGV138/345, c)
The above variables are defined as follows:
	Variable
	Unit
	Definition

	DASPP LRGV138/345
	$/MWh
	Day-Ahead Settlement Point Price¾The DAM Settlement Point Price at the Hub, for the hour.

	DASL
	$/MWh
	Day-Ahead System Lambda¾The DAM Shadow Price for the system power balance constraint for the hour.

	DASP c
	$/MWh
	Day-Ahead Shadow Price for a binding transmission constraint¾The DAM Shadow Price for the constraint c for the hour.

	DAHUBSF LRGV138/345,c
	none
	Day-Ahead Shift Factor of the Hub ¾The DAM aggregated Shift Factor of a Hub for the constraint c for the hour. 

	DAHBSF hb, LRGV138/345,c
	none
	Day-Ahead Shift Factor of the Hub Bus¾The DAM aggregated Shift Factor of a Hub Bus hb for the constraint c for the hour. 

	DASF pb,hb, LRGV138/345,c
	none
	Day-Ahead Shift Factor of the power flow bus¾The DAM Shift Factor of a power flow bus pb that is a component of Hub Bus hb for the constraint c for the hour. 

	HUBDF hb, LRGV138/345,c
	none
	Hub Distribution Factor per Hub Bus in a constraint¾The distribution factor of Hub Bus hb for the constraint c for the hour.  

	HBDF pb, hb, LRGV138/345,c
	none
	Hub Bus Distribution Factor per power flow bus of Hub Bus in a constraint¾The distribution factor of power flow bus pb that is a component of Hub Bus hb for the constraint c for the hour.  

	pb
	none
	An energized power flow bus that is a component of a Hub Bus for the constraint c.

	PB hb, LRGV138/345,c
	none
	The total number of energized power flow buses in Hub Bus hb for the constraint c.

	hb
	none
	A Hub Bus that is a component of the Hub with at least one energized power flow bus for the constraint c.

	HBBC LRGV138/345
	none
	The total number of Hub Buses in the Hub with at least one energized component in each Hub Bus in base case.

	HB LRGV138/345,c
	none
	The total number of Hub Buses in the Hub with at least one energized component in each Hub Bus for the constraint c.

	c
	none
	A DAM binding transmission constraint for the hour caused by either base case or a contingency.


(4)	The Real-Time Settlement Point Price of the Hub for a given 15-minute Settlement Interval is calculated as follows:
RTSPP LRGV138/345          =	Max [-$251, (RTRDP  + 
		(HUBLMP LRGV138/345, y * RNWF y))]
Where:
RTRDP                      	=          (RNWF y  * RTRDPA y)
RNWF y	=	TLMP y / TLMP y
The above variables are defined as follows:
	Variable
	Unit
	Description

	RTSPP LRGV138/345kV
	$/MWh
	Real-Time Settlement Point Price¾The Real-Time Settlement Point Price at the Hub for the 15-minute Settlement Interval.

	RTRDP 
	$/MWh
	Real-Time Reliability Deployment Price for Energy¾The Real-Time price for the 15-minute Settlement Interval, reflecting the impact of reliability deployments on energy prices that are calculated from the Real-Time Reliability Deployment Price Adder for Energy.  

	RTRDPA y
	$/MWh
	Real-Time Reliability Deployment Price Adder for Energy¾The Real-Time Price Adder that captures the impact of reliability deployments on energy prices for the SCED interval y. 

	HUBLMP LRGV138/345, y
	$/MWh
	Hub Locational Marginal Price¾The Hub LMP for the Hub for the SCED Interval y.

	RNWF y
	none
	Resource Node Weighting Factor per interval¾The weight used in the Resource Node Settlement Point Price calculation for the portion of the SCED interval y within the Settlement Interval.

	TLMP y
	second
	Duration of SCED interval per interval¾The duration of the portion of the SCED interval y within the 15-minute 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.

	
	
	





[bookmark: _Toc204048529][bookmark: _Toc400526122][bookmark: _Toc405534440][bookmark: _Toc406570453][bookmark: _Toc410910605][bookmark: _Toc411841033][bookmark: _Toc422146995][bookmark: _Toc433020591][bookmark: _Toc437262032][bookmark: _Toc478375207][bookmark: _Toc178232097]3.5.2.7	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).  The Panhandle 345 kV Hub is not included in the ERCOT Bus Average 345 kV Hub price. 

	[NPRR941:  Replace paragraph (1) above upon system implementation:]
(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).  The Panhandle 345 kV Hub and the Lower Rio Grande Valley 138/345 kV Hub are not included in the ERCOT Bus Average 345 kV Hub price.


(2)	The ERCOT Bus Average 345 kV Hub uses the aggregated Shift Factors of the Hub Buses 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 =	DASL – (DAHUBSF ERCOT345Bus, c * DASP c), 
		if HBBC ERCOT345Bus≠0
DASPP ERCOT345Bus =	0, if HBBC ERCOT345Bus=0
Where:
DAHUBSF ERCOT345Bus, c   =	(HUBDF hb, ERCOT345Bus, c * DAHBSF hb, ERCOT345Bus, c)
DAHBSF hb, ERCOT345Bus, c  =	(HBDF pb, hb, ERCOT345Bus, c * DASF pb, hb, ERCOT345Bus, c)
HUBDF hb, ERCOT345Bus, c	=	IF(HB ERCOT345Bus, c=0, 0, 1 / HB ERCOT345Bus, c)
HBDF pb, hb, ERCOT345Bus, c	=	IF(PB hb, ERCOT345Bus, c=0, 0, 1 / PB hb, ERCOT345Bus, c)
The above variables are defined as follows:
	Variable
	Unit
	Definition

	DASPP ERCOT345Bus
	$/MWh
	Day-Ahead Settlement Point Price¾The DAM Settlement Point Price at the Hub, for the hour.

	DASL
	$/MWh
	Day-Ahead System Lambda¾The DAM Shadow Price for the system power balance constraint for the hour.

	DASP c
	$/MWh
	Day-Ahead Shadow Price for a binding transmission constraint¾The DAM Shadow Price for the constraint c for the hour.

	DAHUBSF ERCOT345Bus,c
	none
	Day-Ahead Shift Factor of the Hub ¾The DAM aggregated Shift Factor of a Hub for the constraint c for the hour. 

	DAHBSF hb,ERCOT345Bus,c
	none
	Day-Ahead Shift Factor of the Hub Bus¾The DAM aggregated Shift Factor of a Hub Bus hb for the constraint c for the hour. 

	DASF pb,hb,ERCOT345Bus,c
	none
	Day-Ahead Shift Factor of the power flow bus¾The DAM Shift Factor of a power flow bus pb that is a component of Hub Bus hb for the constraint c for the hour. 

	HUBDF hb,ERCOT345Bus,c
	none
	Hub Distribution Factor per Hub Bus in a constraint¾The distribution factor of Hub Bus hb for the constraint c for the hour.  

	HBDF pb, hb, ERCOT345Bus,c
	none
	Hub Bus Distribution Factor per power flow bus of Hub Bus in a constraint¾The distribution factor of power flow bus pb that is a component of Hub Bus hb for the constraint c for the hour.  

	pb
	none
	An energized power flow bus that is a component of a Hub Bus for the constraint c.

	PB hb, ERCOT345Bus,c
	none
	The total number of energized power flow buses in Hub Bus hb for the constraint c.

	hb
	none
	A Hub Bus that is a component of the ERCOT Bus Average 345 kV Hub (ERCOT 345 Bus) with at least one energized power flow bus for the constraint c. The Hub “ERCOT 345 Bus” includes any Hub Bus defined in the Hub “North 345”, “South 345”, “Houston 345” and “West 345”. 

	HBBC ERCOT345Bus
	none
	The total number of Hub Buses in the ERCOT Bus Average 345 kV Hub (ERCOT 345 Bus) with at least one energized component in each Hub Bus in base case. The Hub “ERCOT 345 Bus” includes any Hub Bus defined in the Hub “North 345”, “South 345”, “Houston 345” and “West 345”.

	HB ERCOT345Bus,c
	none
	The total number of Hub Buses in the ERCOT Bus Average 345 kV Hub (ERCOT 345 Bus) with at least one energized component in each Hub Bus for the constraint c. The Hub “ERCOT 345 Bus” includes any Hub Bus defined in the Hub “North 345”, “South 345”, “Houston 345” and “West 345”.

	c
	none
	A DAM binding transmission constraint for the hour caused by either base case or a contingency.


 (4)	The Real-Time Settlement Point Price of the Hub for a given 15-minute Settlement Interval is calculated as follows:
RTSPP ERCOT345Bus	=	Max [-$251, (RTRDP  + 



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

RTRDP                      	 =           (RNWF y * RTRDPA y)

RNWF y		=	TLMP y / TLMP y

RTHBP hb, ERCOT345Bus, y	=	(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 Price¾The Real-Time Settlement Point Price at the Hub, for the 15-minute Settlement Interval.

	RTRDP 
	$/MWh
	Real-Time Reliability Deployment Price for Energy¾The Real-Time price for the 15-minute Settlement Interval, reflecting the impact of reliability deployments on energy prices that are calculated from the Real-Time Reliability Deployment Price Adder for Energy.  

	RTRDPA y
	$/MWh
	Real-Time Reliability Deployment Price Adder for Energy¾The Real-Time Price Adder that captures the impact of reliability deployments on energy prices for the SCED interval y. 

	RNWF y
	none
	Resource Node Weighting Factor per interval¾The 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 interval¾The 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 interval¾The 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 interval¾The duration of the portion of the SCED interval y within the 15-minute Settlement Interval.

	HUBDF hb, ERCOT345Bus
	none
	Hub Distribution Factor per Hub Bus¾The distribution factor of Hub Bus hb.  

	HBDF b, hb, ERCOT345Bus
	none
	Hub Bus Distribution Factor per Electrical Bus of Hub Bus¾The 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.”



	[NPRR1057:  Replace paragraph (4) above with the following upon system implementation:]
(4)	The Real-Time Settlement Point Price of the Hub for a given 15-minute Settlement Interval is calculated as follows:

RTSPP ERCOT345Bus	=	Max [-$251, (RTRDP  + (HUBLMPERCOT345Bus,y * RNWF y))]		
Where:

RTRDP                       =           (RNWF y * RTRDPA y)

RNWF y		=	TLMP y / TLMP y

The above variables are defined as follows:
	Variable
	Unit
	Description

	RTSPP ERCOT345Bus
	$/MWh
	Real-Time Settlement Point Price¾The Real-Time Settlement Point Price at the Hub, for the 15-minute Settlement Interval.

	RTRDP 
	$/MWh
	Real-Time Reliability Deployment Price for Energy¾The Real-Time price for the 15-minute Settlement Interval, reflecting the impact of reliability deployments on energy prices that are calculated from the Real-Time Reliability Deployment Price Adder for Energy.  

	RTRDPA y
	$/MWh
	Real-Time Reliability Deployment Price Adder for Energy¾The Real-Time Price Adder that captures the impact of reliability deployments on energy prices for the SCED interval y. 

	HUBLMP ERCOT345Bus,y
	$/MWh
	Hub Locational Marginal Price for the ERCOT345Bus¾The Hub LMP for the ERCOT Bus Average 345 kV Hub (ERCOT 345 Bus), for the SCED Interval y.

	RNWF y
	none
	Resource Node Weighting Factor per interval¾The weight used in the Resource Node Settlement Point Price calculation for the portion of the SCED interval y within the Settlement Interval.

	TLMP y
	second
	Duration of SCED interval per interval¾The duration of the portion of the SCED interval y within the 15-minute 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.

	
	
	





[bookmark: _Toc221192016]4.4.11	Day-Ahead and Real-Time System-Wide Offer Caps
(1)	The DASWCAP and RTSWCAP shall be determined in accordance with the Public Utility Commission of Texas (PUCT) rules.  The methodology for determining the DASWCAP and RTSWCAP is as follows: 
(a)	The DASWCAP and RTSWCAP shall be set equal to the respective High System-Wide Offer Cap (HCAP).  Additionally, the Value of Lost Load (VOLL) used to determine the ASDCs for DAM and RTM shall be set to the HCAP for DAM.  These caps shall be maintained at these levels until either of the following criteria are met:
(i)	If the sum of the RTM System Lambda and Real-Time Reliability Deployment Price Adder for Energy is greater than or equal to the HCAP for DAM for a total of 12 hours within a rolling 24-hour period, ERCOT will activate the Emergency Pricing Program (EPP) and the DASWCAP and VOLL used to determine the ASDCs for DAM and RTM will be set to ECAP starting at the beginning of the next Operating Hour that ERCOT can implement the change.  Security-Constrained Economic Dispatch (SCED)-level data, time-weight averaged to a 15-minute Settlement Interval equivalent, will be used to make this determination.  The EPP will remain active until the later of the following, at which point the ECAP Effective Period will end at the beginning of the next Operating Hour:
(A)	24 hours after the initial setting of these values to ECAP; or
(B)	24 hours after ERCOT exits Energy Emergency Alert (EEA) conditions, if ERCOT entered into or remained in EEA while the EPP was active.  If ERCOT reenters EEA conditions within 24 hours, then the ECAP Effective Period will continue for 24 hours after the latest exit from EEA conditions.
(ii)	If the Peaker Net Margin (PNM) exceeds the PNM threshold per MW-year during a year, the DASWCAP and the VOLL used to determine the ASDCs for DAM and RTM shall be set per the schedule in Section 4.4.11.1, Scarcity Pricing Mechanism.
(b)	ERCOT shall issue operations notices when the ECAP Effective Period begins and ends.  Such notices shall respectively state the date and time of the initiation and cessation of the ECAP Effective Period. 
(c)	ERCOT will post on the ERCOT website the cumulative number of hours in which the sum of the RTM System Lambda and Real-Time Reliability Deployment Price Adder for Energy has been greater than or equal to the DASWCAP over a rolling 24-hour period.  This calculation of cumulative hours will use the 15-minute Settlement Interval equivalent price referenced in paragraph (1)(a)(i) above.
(d)	Within ten Business Days of the end of the ECAP Effective Period, ERCOT shall file an initial report with the PUCT providing a summary of the event that triggered the EPP and an analysis of the EPP’s performance.
(e)	Within 90 days of the end of the ECAP Effective Period, ERCOT shall file a final report with the PUCT providing a summary of the event that triggered the EPP, an analysis of the EPP’s performance, and any recommendations to modify or improve the EPP.  The report shall also include the number of Resources for which Qualified Scheduling Entities (QSEs) filed for cost recovery and the total dollar amount of costs submitted and costs recovered, including fuel type, MW per hour, and number of Resources associated with the recovered costs.
(f)	For the PNM process described above, ERCOT shall set the PNM threshold at three times the cost of new entry of new generation plants.
The above parameters are defined as follows:
	Parameter
	Unit
	Current Value*

	ECAP
	$/MWh
	2,000

	HCAP – DAM (DASWCAP)
	$/MWh
	5,000

	HCAP – RTM (RTSWCAP)
	$/MWh
	2,000

	LCAP
	$/MWh
	2,000

	PNM threshold
	$/MW-year
	315,000

	*  The current value for the parameters referenced in this table above will be recommended by TAC and approved by the ERCOT Board.  ERCOT shall update parameter values on the first day of the month following ERCOT Board approval unless otherwise directed by the ERCOT Board.  ERCOT shall provide a Market Notice prior to implementation of a revised parameter value.


(2)	Any offers submitted that exceed the current respective DASWCAP or RTSWCAP shall be rejected by ERCOT.  The applicable cap will be dependent on the timing of the submission.
[bookmark: _Toc214875160]5.5.2	Reliability Unit Commitment (RUC) Process
(1)	The RUC process recommends commitment of Generation Resources, to match ERCOT’s forecasted Load including Direct Current Tie (DC Tie) Schedules and RUC Ancillary Service Demand Curves (ASDCs), subject to all transmission constraints and Resource performance characteristics.  The RUC process takes into account Resources already committed in the Current Operating Plans (COPs), Resources already committed in previous RUCs, and Off-Line Available Resources having a start-up time of one hour or less.  For On-Line Energy Storage Resources (ESRs), using RUC duration requirements for energy and Ancillary Services, RUC-projected dispatch for energy and Ancillary Service in one interval shall respect the ESR’s minimum and maximum State of Charge (SOC) values from the COP, while incorporating any adjustments under paragraph (20)(d) below.  In addition, using the Ancillary Service Deployment Factors and their respective deployment duration requirements, the SOC required to support these dispatch levels for energy and Ancillary Services will match as closely as possible the difference between the adjusted COP values of the next interval’s Hour Beginning Planned SOC (HBSOC) and the current interval’s HBSOC.  The formulation of the RUC objective function must employ penalty factors on violations of security constraints and violations of ESR COP HBSOC.  The objective of the RUC process is to minimize costs based on the Resource costs described in paragraphs (12) through (16) below.  ESR energy dispatch costs and Ancillary Service Offer costs are not included in the RUC objective function.
(2)	ERCOT shall create an ASDC for each Ancillary Service for use in RUC.  The ASDCs for each Ancillary Service for use in RUC shall be substantively the same as the ASDCs defined in Section 4.4.12, Determination of Ancillary Service Demand Curves for the Day-Ahead Market and Real-Time Market.  Specific to RUC, the ASDC for Non-Spinning Reserve (Non-Spin) shall not extend beyond the Ancillary Service Plan for Non-Spin for the relevant Operating Hour.  ERCOT shall post the ASDCs for RUC to the ERCOT website following each execution of the RUC process.
(3)	ERCOT shall post the following Ancillary Service Deployment Factor data on the ERCOT website:
(a)	Following each execution of RUC, ERCOT shall post the Ancillary Service Deployment Factors used by that RUC process for each hour in the RUC Study Period;
(b)	No later than 0600 in the Day-Ahead for each Operating Day, ERCOT shall post the Ancillary Service Deployments Factors that are projected to be used in the RUC process for that Operating Day; and
(c)	Following each month, ERCOT shall post the average, minimum, and maximum Ancillary Service Deployment Factors used in the RUC process by type of Ancillary Service and hour of the day for the month.
(4)	For all hours of the RUC Study Period within the RUC process, Quick Start Generation Resources (QSGRs) with a COP Resource Status of OFFQS shall be considered as On-Line with Low Sustained Limit (LSL) at zero MW.  QSGRs with a Resource Status of OFFQS shall only be committed by ERCOT through a RUC instruction in instances when a reliability issue would not otherwise be managed through Dispatch Instructions from Security-Constrained Economic Dispatch (SCED). 
(5)	In addition to On-Line qualified Generation Resources and ESRs, the RUC engine shall consider a COP Resource status of OFFQS for QSGRs that are qualified for ERCOT Contingency Reserve Service (ECRS), as being eligible to provide ECRS constrained by the Ancillary Service capability in the COP.
(6)	In addition to On-Line qualified Generation Resources and ESRs, the RUC engine shall consider a COP Resource Status of OFFQS for QSGRs that are qualified for Non-Spin, as being eligible to provide Non-Spin constrained by the Ancillary Service Capability in the COP.  The RUC engine shall also consider a COP Resource Status of OFF (Off-Line but available for commitment in the DAM and RUC) for a Resource that is qualified for Non-Spin, as being eligible to provide Non-Spin constrained by the Ancillary Service capability in the COP.
(7)	In addition to On-Line qualified Generation Resources and ESRs, the RUC engine shall consider a COP Resource Status of ONL for Load Resources that are qualified for Ancillary Services, as being eligible to provide Ancillary Services constrained by the Ancillary Service Capability in the COP.  The RUC engine will not consider any Load Resources for dispatch of energy.
(8)       The RUC constraints in the RUC engine shall use 60 minutes as the duration for energy and Ancillary Services, excluding Responsive Reserve (RRS) provided using Fast Frequency Response (FFR), for which duration shall be 15 minutes.  These same duration requirements will be used to enforce a constraint on each ESR’s dispatch for energy and Ancillary Services using Ancillary Service deployment factors for a given hour such that the calculated SOC at the end of that hour is equal to the next hour’s COP value of HBSOC.
(9)	The RUC process can recommend Resource decommitment.  ERCOT may only decommit a Resource to resolve transmission constraints that are otherwise unresolvable.  Qualifying Facilities (QFs) may be decommitted only after all other types of Resources have been assessed for decommitment.  In addition, the HRUC process provides decision support to ERCOT regarding a Resource decommitment requested by a Qualified Scheduling Entity (QSE).  
(10)	ERCOT shall review the RUC-recommended Resource commitments and the list of Off-Line Available Resources having a start-up time of one hour or less to assess feasibility and shall make any changes that it considers necessary, in its sole discretion.  During the RUC process, ERCOT may also review and commit, through a RUC instruction, Combined Cycle Generation Resources that are currently planned to be On-Line but are capable of transitioning to a configuration with additional capacity.  ERCOT may deselect Resources recommended in DRUC and in all HRUC processes if in ERCOT’s sole discretion there is enough time to commit those Resources in the future HRUC processes, taking into account the Resources’ start-up times, to meet ERCOT System reliability.  After each RUC run, ERCOT shall post the amount of capacity deselected per hour in the RUC Study Period to the MIS Secure Area.  A Generation Resource shown as On-Line and available for SCED dispatch for an hour in its COP prior to a DRUC or HRUC process execution, according to Section 5.3, ERCOT Security Sequence Responsibilities, will be considered self-committed for that hour.  For purpose of Settlement, snapshot data will be used as specified in paragraph (2) of Section 5.3.  
	[NPRR1239:  Replace paragraph (10) above with the following upon system implementation:]
(10)	ERCOT shall review the RUC-recommended Resource commitments and the list of Off-Line Available Resources having a start-up time of one hour or less to assess feasibility and shall make any changes that it considers necessary, in its sole discretion.  During the RUC process, ERCOT may also review and commit, through a RUC instruction, Combined Cycle Generation Resources that are currently planned to be On-Line but are capable of transitioning to a configuration with additional capacity.  ERCOT may deselect Resources recommended in DRUC and in all HRUC processes if in ERCOT’s sole discretion there is enough time to commit those Resources in the future HRUC processes, taking into account the Resources’ start-up times, to meet ERCOT System reliability.  After each RUC run, ERCOT shall post the amount of capacity deselected per hour in the RUC Study Period to the ERCOT website.  A Generation Resource shown as On-Line and available for SCED dispatch for an hour in its COP prior to a DRUC or HRUC process execution, according to Section 5.3, ERCOT Security Sequence Responsibilities, will be considered self-committed for that hour.  For purpose of Settlement, snapshot data will be used as specified in paragraph (2) of Section 5.3.


(11)	ERCOT shall issue RUC instructions to each QSE specifying its Resources that have been committed as a result of the RUC process.  ERCOT shall, within one day after making any changes to the RUC-recommended commitments, post to the MIS Secure Area any changes that ERCOT made to the RUC-recommended commitments with an explanation of the changes.
	[NPRR1239:  Replace paragraph (11) above with the following upon system implementation:]
(11)	ERCOT shall issue RUC instructions to each QSE specifying its Resources that have been committed as a result of the RUC process.  ERCOT shall, within one day after making any changes to the RUC-recommended commitments, post to the ERCOT website any changes that ERCOT made to the RUC-recommended commitments with an explanation of the changes.


(12)	ERCOT shall use the RUC process to evaluate the need to commit Resources for which a QSE has submitted Three-Part Supply Offers and other available Off-Line Resources in addition to Resources that are planned to be On-Line during the RUC Study Period.  All of the above commitment information must be as specified in the QSE’s COP.  For available Off-Line Resources with a cold start time of one hour or less that have not been removed from special consideration under paragraph (17) below pursuant to paragraph (3) of Section 8.1.2, Current Operating Plan (COP) Performance Requirements, the Startup Offers and Minimum-Energy Offer from a Resource’s Three-Part Supply Offer shall not be used in the RUC process. 
(13)	ERCOT shall create Three-Part Supply Offers for all Resources that did not submit a Three-Part Supply Offer, but are specified as available but Off-Line, excluding Resources with a Resource Status of EMR, in a QSE’s COP.  For such Resources, excluding available Off-Line Resources with a cold start time of one hour or less that have not been removed from special consideration under paragraph (16) below pursuant to paragraph (3) of Section 8.1.2, ERCOT shall use in the RUC process 100% of any approved verifiable Startup Cost and verifiable minimum-energy cost or if verifiable costs have not been approved, the applicable Resource Category Generic Startup Offer Cost and the applicable Resource Category Generic Minimum-Energy Offer Cost as described specified in Section 4.4.9.2.3, Startup Offer and Minimum-Energy Offer Generic Caps, registered with ERCOT.  Also, for Settlement purposes, ERCOT shall use any approved verifiable Startup Costs and verifiable minimum-energy cost for such Resources, or if verifiable costs have not been approved, the applicable Resource Category Generic Startup Offer Cost and Generic Minimum-Energy Offer Cost.
(14)	A QSE shall notify the ERCOT Operator of any physical limitation that impacts its Resource’s ability to start that is not reflected in the Resource’s COP or the Resource’s startup time, minimum On-Line time, or minimum Off-Line time.  The following shall apply:
(a)	If a Resource receives a RUC Dispatch Instruction that it cannot meet due to a physical limitation described in paragraph (5) above, the QSE representing the Resource shall notify the ERCOT Operator of the inability to fully comply with the instruction and shall comply with the instruction to the best of the Resource’s ability.  If the QSE has provided the ERCOT Operator notice of that limitation at least seven days prior to the Operating Day in which the instruction occurs, the QSE shall be excused from complying with the portion of the RUC Dispatch Instruction that it could not meet due to the identified limitation.  
(b)	If a QSE provides notice pursuant to paragraph (a) above of a physical limitation that will delay the RUC-committed Resource’s ability to reach its LSL in accordance with a RUC Dispatch Instruction, ERCOT shall extend the RUC Dispatch Instruction so that the Resource’s minimum run time is respected. However, if the Resource will not be available in time to address the issue for which it received the RUC instruction, ERCOT may instead cancel the RUC Dispatch Instruction.
(15)	A QSE shall be excused from complying with any portion of a RUC Dispatch Instruction that it could not meet due to a physical limitation that was reflected, at the time of the RUC Dispatch Instruction, in the Resource’s COP, startup time, minimum On-Line time, or minimum Off-Line time.
(16)	To determine the projected energy output level of each Resource and to project potential congestion patterns for each hour of the RUC, ERCOT shall calculate proxy Energy Offer Curves based on the Mitigated Offer Caps (MOCs) for the type of Resource as specified in Section 4.4.9.4, Mitigated Offer Cap and Mitigated Offer Floor, for use in the RUC.  Proxy Energy Offer Curves are calculated by multiplying the MOC by a constant selected by ERCOT from time to time that is no more than 0.10% and applying the cost for all Generation Resource output between High Sustained Limit (HSL) and LSL.  The intent of this process is to minimize the effect of the proxy Energy Offer Curves on optimization.  For ESRs, energy dispatch costs are not considered in determining projected energy output levels.
(17)	ERCOT shall calculate proxy Ancillary Service Offer Curves for use in RUC based on validated Ancillary Service Offers as specified in Section 4.4.7.2, Ancillary Service Offers.  For all Resources that do not have a valid Ancillary Service Offer but are qualified to provide an Ancillary Service, ERCOT shall create an Ancillary Service Offer Curve for use in RUC as described in Section 6.5.7.3, Security Constrained Economic Dispatch.  Proxy Ancillary Service Offer Curves for use in RUC are calculated by multiplying the Ancillary Service Offer by a constant selected by ERCOT from time to time that is no more than 0.1%, and are extended between the HSL and LSL.  Notwithstanding the presence or absence of a proxy Ancillary Service Offer, Ancillary Service provision in RUC shall be limited by the Resource’s Ancillary Service capabilities as reflected in the COP.  For ESRs, Ancillary Service Offer costs are not considered in determining projected Ancillary Service awards.
(18)	For all available Off-Line Resources having a cold start time of one hour or less and not removed from special consideration pursuant to paragraph (3) of Section 8.1.2, ERCOT shall scale any approved verifiable Startup Cost and verifiable minimum-energy cost or if verifiable costs have not been approved, the applicable Resource Category Generic Startup Offer Cost and the applicable Resource Category Generic Minimum-Energy Offer Cost as specified in Section 4.4.9.2.3 for use in the RUC process.  
The above parameter is defined as follows:
	Parameter
	Unit
	Current Value*

	1HRLESSCOSTSCALING
	Percentage
	Maximum value of 100%

	*  The current value for the parameter(s) referenced in this table above will be recommended by the Technical Advisory Committee (TAC) and the ERCOT Board and approved by the Public Utility Commission of Texas (PUCT).  ERCOT shall update parameter value(s) on the first day of the month following PUCT approval unless otherwise directed.  ERCOT shall provide a Market Notice prior to implementation of a revised parameter value.


(19)	Factors included in the RUC process are: 
(a)	ERCOT System-wide hourly Load forecast allocated appropriately over Load buses;
(b)	ERCOT’s Ancillary Service Plans in the form of ASDCs;
(c)	Transmission constraints – Transfer limits on energy flows through the electricity network;
(i)	Thermal constraints – protect transmission facilities against thermal overload;
(ii)	Generic constraints – protect the transmission system against transient instability, dynamic instability or voltage collapse;
(d)	Planned transmission topology;
(e)	Energy sufficiency constraints, including RUC duration requirements for energy and Ancillary Services;
(f)	Inputs from the COP, as appropriate;
(g)	Inputs from Resource Parameters, including a list of Off-Line Available Resources having a start-up time of one hour or less, as appropriate;
(h)	Each Generation Resource’s Minimum-Energy Offer and Startup Offer, from its Three-Part Supply Offer;
(i)	Any Generation Resource that is Off-Line and available but does not have a Three-Part Supply Offer;
(j)	Forced Outage information;
(k)	Inputs from the eight-day look ahead planning tool, which may potentially keep a unit On-Line (or start a unit for the next day) so that a unit minimum duration between starts does not limit the availability of the unit (for security reasons); and
(l)	Ancillary Service Deployment Factors. 
(20)	The HRUC process and the DRUC process are as follows:
(a)	The HRUC process uses current Resource Status for the initial condition for the first hour of the RUC Study Period.  All HRUC processes use the projected status of transmission breakers and switches starting with current status and updated for each remaining hour in the study as indicated in the COP for Resources and in the Outage Scheduler for transmission elements. 
(b)	The DRUC process uses the Day-Ahead forecast of total ERCOT Load including DC Tie Schedules for each hour of the Operating Day.  The HRUC process uses the current hourly forecast of total ERCOT Load including DC Tie Schedules for each hour in the RUC Study Period.
	[NPRR1032:  Replace paragraph (b) above with the following upon system implementation:]
(b)	The DRUC process uses the current hourly forecast of total ERCOT Load including DC Tie Schedules up to the physical rating of the DC Tie for each hour of the Operating Day.  The HRUC process uses the current hourly forecast of total ERCOT Load including DC Tie Schedules up to the physical rating of the DC Tie for each hour in the RUC Study Period.


(c)	The DRUC process uses the Day-Ahead weather forecast for each hour of the Operating Day.  The HRUC process uses the weather forecast information for each hour of the balance of the RUC Study Period.
(d)	For the HRUC, DRUC, and Weekly Reliability Unit Commitment (WRUC) processes, a feasibility check on the COP submitted HBSOC will be performed.  This check may adjust the HBSOC used in the RUC process.  The feasibility check looks sequentially across all intervals in the RUC Study Period to validate whether a particular interval’s COP HBSOC is achievable from the previous interval.  If it is not feasible, then RUC will adjust the HBSOC to the closest achievable value.
(21)	A QSE with a Resource that is not a Reliability Must-Run (RMR) Unit or has not received an Outage Schedule Adjustment (OSA) that has been committed in a DRUC or HRUC process may opt out of the RUC Settlement (or “buy back” the commitment) by setting the COP status of the RUC-committed Resource to ONOPTOUT for the first hour of a contiguous block of RUC-Committed Hours in the Opt Out Snapshot.  All the configurations of the same Combined Cycle Train shall be treated as the same Resource for the purpose of creating the block of RUC-Committed Hours.  A RUC-committed Combined Cycle Generation Resource may opt out of the RUC Settlement by setting the COP status of any Combined Cycle Generation Resource within the same Combined Cycle Train as the RUC-committed Resource to ONOPTOUT for the first hour of a contiguous block of RUC-Committed Hours in the Opt Out Snapshot.  A Combined Cycle Generation Resource that is RUC-committed from one On-Line configuration in order to transition to a different configuration with additional capacity may opt out of the RUC Settlement following the same rule for RUC-committed Combined Cycle Generation Resources described above.  A QSE that opts out of RUC Settlement forfeits RUC Settlement for the affected Resource for a given block of RUC Buy-Back Hours.  A QSE that opts out of RUC Settlement treatment must make the Resource available to SCED for all RUC Buy-Back Hours.  All hours in a contiguous block of RUC-Committed Hours that includes the RUC Buy-Back Hour shall be considered RUC Buy-Back Hours.  If a contiguous block of RUC-Committed Hours spans more than one Operating Day and a QSE wishes to opt out of RUC Settlement for the RUC-Committed Hours in the second or subsequent Operating Day, the QSE must set its COP status to ONOPTOUT for the first hour of that the first Operating Day in the Opt Out Snapshot of the first Operating Day.
(22)	ERCOT shall, as soon as practicable, post to the MIS Secure Area a report identifying those hours that were considered RUC Buy-Back Hours, along with the name of each RUC-committed Resource whose QSE opted out of RUC Settlement.
	[NPRR1239:  Replace paragraph (22) above with the following upon system implementation:]
(22)	ERCOT shall, as soon as practicable, post to the ERCOT website a report identifying those hours that were considered RUC Buy-Back Hours, along with the name of each RUC-committed Resource whose QSE opted out of RUC Settlement.


(23)	A Resource that has a Three-Part Supply Offer cleared in the Day-Ahead Market (DAM) and subsequently receives a RUC commitment for the Operating Hour for which it was awarded will be treated as if the Resource Status was ONOPTOUT for purposes of Section 6.5.7.3 and Section 6.5.7.3.1, SCED Pricing RunDetermination of Real-Time Reliability Deployment Price Adders.
(24)	A Resource that has self-committed for an Operating Hour after the RUC Snapshot was taken but before the RUC commitment has been communicated through an XML message for that RUC process and that Operating Hour is included in a block of RUC-committed hours for that RUC process will be treated as if the Resource Status was ONOPTOUT for purposes of Section 6.5.7.3, Section 6.5.7.3.1, and RUC Settlement for the entire block of RUC-committed hours.  A QSE that has a Resource that meets these conditions must make the Resource available to SCED for the entire block of RUC-committed hours.  ERCOT will send the QSE a notification stating the Operating Day and block of hours for which this occurred.
[bookmark: _Toc400547189][bookmark: _Toc405384294][bookmark: _Toc405543561][bookmark: _Toc428178070][bookmark: _Toc440872701][bookmark: _Toc458766246][bookmark: _Toc459292651][bookmark: _Toc214875177][bookmark: _Toc214878860]5.7.1.3	Revenue Less Cost Above LSL During RUC-Committed Hours
(1)	The total revenue for a Resource operating above its LSL less the cost based on the Energy Offer Curve Cost Cap (as described in Section 4.4.9.3.3, Energy Offer Curve Cost Caps) during all RUC-Committed Hours of the Operating Day is Revenue Less Cost Above LSL During RUC-Committed Hours.  

(2)	The LSL used to calculate Revenue Less Cost Above LSL During RUC-Committed Hours for a Combined Cycle Train is the LSL that corresponds to the Combined Cycle Generation Resource, within the Combined Cycle Train, that is RUC-committed for the hour. 
(3)	For each RUC-committed Resource, Revenue Less Cost Above LSL During RUC-Committed Hours is calculated as follows:


[bookmark: _Hlk214112507]RUCEXRR q, r, d   =   Max {0, [RUCEXRR96 q, r, i]}
Where,

RUCEXRR96 q, r, i  =	RTSPP p, i * Max (0, RTMG q, r, i – (LSL q, r, i * (¼))) 
			+ RTASREV q, r, i
			+ (-1) * (VSSVARAMT q, r, i + VSSEAMT q, r, i)
			+ (-1) * EMREAMT q, r, i  + (-1) * RDIGA q, r, i
			– RTEOCOST q, r, i * Max (0, RTMG q, r, i – (LSL q, r, i * (¼)))]}
Where, 

RTASREV q, r, i = RTRUREV q, r, i + RTRDREV q, r, i + RTRRREV q, r, i + RTECRREV q, r, i + RTNSREV q, r, i
	[NPRR1140:  Replace paragraph (3) above with the following upon system implementation:]
[bookmark: _Hlk214112386][bookmark: _Hlk214112730](3)	For each RUC-committed Resource, Revenue Less Cost Above LSL During RUC-Committed Hours is calculated as follows:

If RUCFCA exists:


RUCEXRR q, r, d   =   [RUCEXRR96 q, r, i]
Otherwise:

RUCEXRR q, r, d   =   Max {0, [RUCEXRR96 q, r, i]}
Where,
RUCEXRR96 q, r, i  =	RTSPP p, i * Max (0, RTMG q, r, i – (LSL q, r, i * (¼)))                   + RTASREV q, r, i
		+ (-1) * (VSSVARAMT q, r, i + VSSEAMT q, r, i)
		+ (-1) * EMREAMT q, r, i  + (-1) * RDIGA q, r, i
		– (RTEOCOST q, r, i + RUCFCA q, r, i) * Max (0, RTMG q, r, i – (LSL q, r, i * (¼)))
Where, 
RTASREV q, r, i = RTRUREV q, r, i + RTRDREV q, r, i + RTRRREV q, r, i + RTECRREV q, r, i + RTNSREV q, r, i
And, 
RUCFCA q, r, i = Max(0, Volume-weighted average actual fuel price q, r, i * Average heat rate – RTEOCOST q, r, i)


The above variables are defined as follows:
	Variable
	Unit
	Definition

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

	RUCEXRR96 q, r, i
	$
	Revenue Less Cost Above LSL During RUC-Committed Hours by interval—The total revenue for Resource r represented by QSE q operating above its LSL less the cost during all RUC-Committed hours, for the Settlement Interval i.  When one or more Combined Cycle Generation Resources are committed by RUC, revenue less cost above LSL is calculated for the Combined Cycle Train for all RUC-committed Combined Cycle Generation Resources.

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

	RTEOCOST q, r, i
	$/MWh
	Real-Time Energy Offer Curve Cost Cap¾The Energy Offer Curve Cost Cap for Resource r represented by QSE q, for the Resource’s generation above the LSL for the Settlement Interval i.  See Section 4.4.9.3.3.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

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

		[NPRR1140:  Insert the variable “RUCFCA q, r, i” below upon system implementation:]
	RUCFCA q, r, i
	$/MWh
	Reliability Unit Commitment Fuel Cost Adder—For a QSE that has been granted a fuel dispute per Section 9.14.7, Disputes for RUC Make-Whole Payment for Fuel Costs, the fuel cost adder is calculated as the volume-weighted average actual fuel price times the output-level average heat rate for Resource r represented by QSE q, for the Resource’s generation above LSL, for the Settlement Interval i, minus the RTEOCOST.  When one or more Combined Cycle Generation Resources are committed by RUC, RUCFCA is calculated for the Combined Cycle Train for all RUC-Committed Combined Cycle Generation Resources. 
The average heat rate for the Resource is the Average Heat Rate at the output level at Settlement Interval i, resulting from the input-output coefficients submitted with verifiable costs, if available, otherwise the heat rate value defined in Section 4.4.9.3.3.  
The volume-weighted average actual fuel price must be proven by the QSE by submitting a dispute per Section 9.14.7.  







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

	RTASREV q, r, i
	$
	Real-Time Ancillary Service Revenue—The total Real-Time Ancillary Service revenue for QSE q calculated for Resource r for the 15-minute Settlement Interval i.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	RTRUREV q, r, i
	$
	Real-Time Reg-Up Revenue—The Real-Time Reg-Up revenue for QSE q calculated for Resource r for the 15-minute Settlement Interval i.  See Section 6.7.2, Real-Time Ancillary Service Imbalance Payment or Charge.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	RTRDREV q, r, i
	$
	Real-Time Reg-Down Revenue—The Real-Time Reg-Down revenue for QSE q calculated for Resource r for the 15-minute Settlement Interval i.  See Section 6.7.2.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	RTRRREV q, r, i
	$
	Real-Time Responsive Reserve Revenue—The Real-Time RRS revenue for QSE q calculated for Resource r for the 15-minute Settlement Interval i.  See Section 6.7.2.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	RTNSREV q, r, i
	$
	Real-Time Non-Spin Revenue—The Real-Time Non-Spin revenue for QSE q calculated for Resource r for the 15-minute Settlement Interval i.  See Section 6.7.2.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	RTECRREV q, r, i
	$
	Real-Time ERCOT Contingency Reserve Service Revenue—The Real-Time ECRS revenue for QSE q calculated for Resource r for the 15-minute Settlement Interval i.  See Section 6.7.2.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

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

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

	EMREAMT q, r, i
	$
	Emergency Energy Amount—The payment to the QSE q as additional compensation for the additional energy or Ancillary Services produced or consumed by the Resource r in Real-Time during the Emergency Condition, for the 15-minute Settlement Interval i.  See Section 6.6.9.1, Payment for Emergency Operations Settlement.  Payment for emergency energy is made to the Combined Cycle Train. 

	RDIGA q, r, i  
	$
	Reliability Deployment Indifference Amount per QSE per Generation Resource—The Reliability Deployment Indifference Payment to QSE q for Generation Resource r for the 15-minute Settlement Interval. Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	q
	none
	A QSE.

	r
	none
	A RUC-committed Generation Resource.

	d
	none
	An Operating Day containing the RUC-commitment.

	p
	none
	A Resource Node Settlement Point.

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


[bookmark: _Toc400547190][bookmark: _Toc405384295][bookmark: _Toc405543562][bookmark: _Toc428178071][bookmark: _Toc440872702][bookmark: _Toc458766247][bookmark: _Toc459292652][bookmark: _Toc214875178]5.7.1.4	Revenue Less Cost During QSE Clawback Intervals
(1)	The total revenue for a Resource less the cost based on the Energy Offer Curve Cost Cap as described in Section 4.4.9.3.3, Energy Offer Curve Cost Caps, during all QSE Clawback Intervals of the Operating Day is Revenue Less Cost During QSE-Clawback Intervals. 

(2)	The MEPR and LSL used to calculate Revenue Less Cost During QSE Clawback Intervals for a Combined Cycle Train is the MEPR and LSL that corresponds to the Combined Cycle Generation Resource, within a Combined Cycle Train, that operates in Real-Time for the QSE Clawback Interval.
(3)	For each QSE Clawback Interval, Revenue Less Cost During QSE Clawback Intervals is calculated as follows:

RUCEXRQC q, r, d		=  Max {0, [(RTSPP p, i * RTMG q, r, i)
			+ RTASREVq, r, i
			+ (-1) * (VSSVARAMT q, r, i + VSSEAMT q, r, i)
		   + (-1) * EMREAMT q, r, i  + (-1) * RDIGA q, r, i
		   – [MEPR q, r, i * Min (RTMG q, r, i, (LSL q, r, i * (¼)))] 
		   – [RTEOCOST q, r, i * Max (0, RTMG q, r, i – (LSL q, r, i * (¼)))]]}  
If the QSE submitted a validated Three-Part Supply Offer for the Resource, 
	Then, 		MEPR q, r, i	=	Min (MEO q, r, i, MECAP q, r, i)
	Otherwise, 	MEPR q, r, i 	= 	MECAP q, r, i
If ERCOT has approved verifiable minimum-energy costs for the Resource,
	Then,		MECAP q, r, i	=	verifiable minimum-energy costs q, r, i
	Otherwise, 	MECAP q, r, i	= 	RCGMEC i
Where, 
RTASREV q, r, i = RTRUREV q, r, i + RTRDREV q, r, i + RTRRREV q, r, i + RTECRREV q, r, i  +  RTNSREV q, r, i
The above variables are defined as follows:
	Variable
	Unit
	Definition

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

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

	MEPR q, r, i
	$/MWh
	Minimum-Energy Price—The Settlement price for Resource r for minimum energy for the Settlement Interval i.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.

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

	MECAP q, r, i
	$/MWh
	Minimum-Energy Cap—The amount used for Resource r for minimum-energy costs.  The minimum cost is the Resource Category Minimum-Energy Generic Cap (RCGMEC) unless ERCOT has approved verifiable unit-specific minimum energy costs for that Resource, in which case the Minimum-Energy Cap is the verifiable unit-specific minimum energy cost.  See Section 5.6.1, Verifiable Costs, for more information on verifiable costs.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.

	RCGMEC i
	$/MWh
	Resource Category Generic Minimum-Energy Cost—The Resource Category Generic Minimum-Energy Cost cap for the category of the Resource, according to Section 4.4.9.2.3, Startup Offer and Minimum-Energy Offer Generic Caps, for the Operating Day.

	RTEOCOST q, r, i
	$/MWh
	Real-Time Energy Offer Curve Cost Cap¾The Energy Offer Curve Cost Cap for Resource r represented by QSE q, for the Resource’s generation above the LSL for the Settlement Interval i.  See Section 4.4.9.3.3.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

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

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

	RTASREV q, r, i
	$
	Real-Time Ancillary Service Revenue—The total Real-Time Ancillary Service revenue for QSE q calculated for Resource r for the 15-minute Settlement Interval i.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	RTRUREV q, r, i
	$
	Real-Time Reg-Up Revenue—The Real-Time Reg-Up revenue for QSE q calculated for Resource r for the 15-minute Settlement Interval i.  See Section 6.7.2, Real-Time Ancillary Service Imbalance Payment or Charge.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	RTRDREV q, r, i
	$
	Real-Time Reg-Down Revenue—The Real-Time Reg-Down revenue for QSE q calculated for Resource r for the 15-minute Settlement Interval i.  See Section 6.7.2.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	RTRRREV q, r, i
	$
	Real-Time Responsive Reserve Revenue—The Real-Time RRS revenue for QSE q calculated for Resource r for the 15-minute Settlement Interval i.  See Section 6.7.2.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	RTNSREV q, r, i
	$
	Real-Time Non-Spin Revenue—The Real-Time Non-Spin revenue for QSE q calculated for Resource r for the 15-minute Settlement Interval i.  See Section 6.7.2.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	RTECRREV q, r, i
	$
	Real-Time ERCOT Contingency Reserve Service Revenue—The Real-Time ECRS revenue for QSE q calculated for Resource r for the 15-minute Settlement Interval i.  See Section 6.7.2.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

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

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

	EMREAMT q, r, i
	$
	Emergency Energy Amount—The payment to the QSE as additional compensation for the additional energy or Ancillary Services produced or consumed by the Resource r in Real-Time during the Emergency Condition, for the 15-minute Settlement Interval i.  See Section 6.6.9.1, Payment for Emergency Operations Settlement.  Payment for emergency energy is made to the Combined Cycle Train.

	RDIGA q, r, i  
	$
	Reliability Deployment Indifference Amount per QSE per Generation Resource—The Reliability Deployment Indifference Payment to QSE q for Generation Resource r for the 15-minute Settlement Interval. Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	q
	none
	A QSE.

	r
	none
	A RUC-committed Generation Resource.

	d
	none
	An Operating Day containing the RUC-commitment.

	p
	none
	A Resource Node Settlement Point.

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


6.3.2	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 the list of Off-Line Available Resources with a start-up time of one hour or less

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

Snapshot the Scheduled Power Consumption for Controllable Load Resources (CLRs)

	SCED run
	
	Execute the SCED process. The SCED process involves executing the SCED Dispatch Run and, when reliability deployments are in effect, additionally executing the SCED Pricing Run.  The binding Base Points and binding Ancillary Service awards are always from the SCED Dispatch Run.  The binding Real-Time LMPs and Real-Time AS MCPCs are from the SCED Dispatch Run when there are no reliability deployments in effect.  The binding Real-Time LMPs and Real-Time Ancillary Service MCPCs are from the SCED Pricing Run when reliability deployments are in effect, as described in Protocol 6.5.7.3.1, SCED Pricing Run. 
and pricing run to determine impact of reliability deployments on energy and Ancillary Service prices

	During the Operating Hour
	Telemeter next Operating Hour Ancillary Service Resource Responsibility for an ESR
Acknowledge receipt of Dispatch Instructions

Comply with Dispatch Instruction
 
Review Resource Status to assure current state of the Resources is properly telemetered

Update COP and telemetry with actual Resource Status and limits and Ancillary Service capabilities 

Submit and update Ancillary Service Offers

Communicate Resource Forced Outages to ERCOT 

Submit and update Energy Offer Curves and/or RTM Energy Bids
	Communicate using Inter-Control Center Communications Protocol (ICCP) or Verbal Dispatch Instructions (VDIs), all binding Base Points, Updated Desired Set Points (UDSPs), binding Real-Time Ancillary Service awards by Ancillary Service sub-type, where applicable, Dispatch Instructions, binding Real-Time and LMPs for energy, and binding Real-Time MCPCs for Ancillary Services, and when the SCED Pricing Run is active for the pricing run as described in Section 6.5.7.3.1 , SCED Pricing Run, Determination of Real-Time Reliability Deployment Price Adders, the total Reliability Unit Commitment (RUC)/Reliability Must-Run (RMR) MW relaxed, total Load Resource MW deployed that is added to the Demand, total Emergency Response Service (ERS) MW deployed that is added to the Demand, total emergency DC Tie MW that is added to or subtracted from the Demand, total Block Load Transfer (BLT) MW that is added to or subtracted from the Demand, total deployed TDSP standard offer Load Management MW added to demand, total deployed distribution voltage reduction MW added to demand, total deployed offline NSPIN, total deployed VECL MW added to demand, total deployed MW added to demand from load and Settlement-Only Resources under Section 6.5.7.3.1 (1)(j) and (1)(k) respectively , Real-Time Reliability Deployment Price Adder for Energy, and Real-Time Reliability Deployment Price Adders for Ancillary Service using Inter-Control Center Communications Protocol (ICCP) or Verbal Dispatch Instructions (VDIs).  In communicating Ancillary Service awards, the awards shall be broken out by Ancillary Service sub-type, where applicable..
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 
Monitor ESR State of Charge (SOC) information to ensure Ancillary Service Resource Responsibilities can be met
Validate COP information
Validate Ancillary Service Trades
Monitor ERCOT control performance
Distribute by ICCP, and post on the ERCOT website, binding Real-Time System Lambda and the binding Real-Time LMPs for each Resource Node, Load Zone and Hub, the binding Real-Time MCPCs for each Ancillary Service, and when the SCEDfor the pricing runPricing Run is active as described in Section 6.5.7.3.1 SCED Pricing Run,  the total RUC/RMR MW relaxed, total Load Resource MW deployed that is added to the Demand, total ERS MW deployed that is added to the Demand, total emergency DC Tie MW that is added to or subtracted from the Demand, total BLT MW that is added to or subtracted from the Demand, total deployed TDSP standard offer Load Management MW added to demand, total deployed distribution voltage reduction MW added to demand, total deployed offline NSPIN, total deployed VECL MW added to demand, total deployed MW added to demand from load and Settlement-Only Resources under Section 6.5.7.3.1 (1)(j) and (1)(k) respectively, Real-Time Reliability Deployment Price Adder for Energy, and Real-Time Reliability Deployment Price Adders for Ancillary Service created for each SCED process.  For the posting on the ERCOT website of the binding prices (System Lambda, LMPs and AS MCPCs), there will be a flag indicating whether the binding prices are from the SCED Pricing Run. Thisese prices data shall be posted immediately subsequent to deployment of Base Points and Ancillary Service awards from SCED with the time stamp the prices are effective
Post on the ERCOT website the binding nodal prices for Settlement Only Distribution Generators (SODGs) and Settlement Only Transmission Generator (SOTGs). For the posting of these binding nodal prices on the ERCOT website, there will be a flag indicating whether the binding prices are from the SCED Pricing Run. These prices shall include Real-Time Reliability Deployment Price Adders for Energy 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 the binding LMPs for each Electrical Bus on the ERCOT website. For the posting of these binding LMPs for each Electrical Bus on the ERCOT website, there will be a flag indicating whether the binding prices are from the SCED Pricing Run.  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 ERCOT website the indicative projected non-binding LMPs for each Resource Node, Hub LMPs and Load Zone LMPs, and Real-Time MCPCs for each Ancillary Service created by the SCED process described in paragraph (15) of Protocol 6.5.7.3 (price data is either from the indicative SCED Dispatch Run when reliability deployments are not in effect or from the indicative SCED Pricing Run when reliability deployments are in effect), and, when indicative SCED Pricing Run is in effect , shall  include created by each SCED process and for the projected non-binding pricing runs as described in Section 6.5.7.3.1 the total RUC/RMR MW relaxed, total Load Resource MW deployed that is added to Demand, total emergency DC Tie MW that is added to or subtracted from the Demand, total BLT MW that is added to or subtracted from the Demand, total ERS MW deployed that is added to the Demand, total deployed TDSP standard offer Load Management MW added to demand, total deployed distribution voltage reduction MW added to demand, total deployed Off-Line Non-Spin, total deployed VECL MW added to demand, total deployed MW added to demand from load and Settlement-Only Resources under Section 6.5.7.3.1 (1)(j) and (1)(k) respectively,, Real-Time Reliability Deployment Price Adder for Energy, Real-Time Reliability Deployment Price Adders for Ancillary Service, and the projected Hub LMPs and Load Zone LMPs.  These projected indicative prices and pricing run data 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 indicative projected non-binding Base Points and Ancillary Service awards by Ancillary Service sub-type for each Resource created the SCED process described in paragraph (15) of Protocol 6.5.7.3by each SCED process (output from the indicative SCED Dispatch Run).  These indicativeprojected 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.  In posting Ancillary Service awards, the awards shall be broken out by Ancillary Service sub-type, where applicable.

Post each hour on the ERCOT website binding SCED Shadow Prices and active binding transmission constraints by Transmission Element name (contingency /overloaded element pairs)  For the posting of these binding SCED Shadow Prices and active binding transmission constraints, there will be a flag indicating whether the binding Shadow Prices are from the SCED Pricing Run.

Post each hour on the MIS Certified Area, the Shift Factors of all active transmission constraints, including Private Use Network Settlement Points, by Resource Node, Hub, Load Zone, and DC Tie

Post on the ERCOT website the Settlement Point Prices for each Settlement Point, the 15- minute Real-Time price for each SODG and SOTG, and Settlement Interval MCPCs for Ancillary Services immediately following the end of each Settlement Interval
Post on the ERCOT website, from each SCED Dispatch Run of the SCED process: SCED Dispatch Run System Lambda, SCED Dispatch Run Step 2 LMPs at each Resource Node, Load Zone and Hub, SCED Dispatch Run Step 2 LMPs at each Electrical Bus, SCED Dispatch Run Step 2 Ancillary Service MCPCs, SCED Dispatch Run Step 2 Shadow Prices for active binding transmission constraints by Transmission Element name (contingency /overloaded element pairs), and SCED Dispatch Run Step 2 LMP for SODG and SOTG 
Post on the MIS Certified Area, from each active SCED Pricing Run of the SCED process when the prices from the SCED Pricing Run are binding: SCED Pricing Run Step 2 Base Point, and SCED Pricing Run Step 2 Ancillary Service awards by sub-type where applicable
By Settlement Interval, post the 15-minute Real-Time Reliability Deployment Price for Energy, and the 15-minute Real-Time Reliability Deployment Price for Ancillary Service for each of the Ancillary Services.




	[NPRR829, NPRR904, NPRR995, NPRR1006, NPRR1077, NPRR1226, and NPRR1253:  Replace applicable portions of 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 the list of Off-Line Available Resources with a start-up time of one hour or less

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

Snapshot the Scheduled Power Consumption for Controllable Load Resources

	SCED run
	
	Execute the SCED process. The SCED process involves executing the SCED Dispatch Run and, when reliability deployments are in effect, additionally executing the SCED Pricing Run.

The binding Base Points and binding Ancillary Service awards are always from the SCED Dispatch Run.

The binding Real-Time LMPs and Real-Time AS MCPCs are from the SCED Dispatch Run when there are no reliability deployments in effect.

The binding Real-Time LMPs and Real-Time Ancillary Service MCPCs are from the SCED Pricing Run when reliability deployments are in effect, as described in Protocol 6.5.7.3.1, SCED Pricing Run.SCED and pricing run to determine impact of reliability deployments on energy and Ancillary Service prices

	During the Operating Hour
	Acknowledge receipt of Dispatch Instructions

Comply with Dispatch Instruction
 
Review Resource Status to assure current state of the Resources is properly telemetered

Update COP and telemetry with actual Resource Status and limits and Ancillary Service capabilities

Submit and update Ancillary Service Offers

Communicate Resource Forced Outages to ERCOT 

Submit and update Energy Offer Curves and/or RTM Energy Bids 

	Communicate using Inter-Control Center Communications Protocol (ICCP) or Verbal Dispatch Instructions (VDIs), all binding Base Points, Updated Desired Set Points (UDSPs), binding Real-Time Ancillary Service awards by Ancillary Service sub-type, where applicable, Dispatch Instructions, binding Real-Time LMPs for energy, binding Real-Time MCPCs for Ancillary Services, and when the SCED Pricing Run is active for the pricing run as described in Section 6.5.7.3.1, SCED Pricing Run, Determination of Real-Time Reliability Deployment Price AddersSCED Pricing Run, the total Reliability Unit Commitment (RUC)/Reliability Must-Run (RMR) MW relaxed, total Load Resource MW deployed that is added to the Demand, total Transmission and/or Distribution Service Provider (TDSP) standard offer Load management MW deployed that is added to the Demand, total Emergency Response Service (ERS) MW deployed that is added to the Demand, total ERCOT-directed DC Tie MW that is added to or subtracted from the Demand, total Block Load Transfer (BLT) MW that is added to or subtracted from the Demand, total deployed TDSP standard offer Load Management MW added to demand, total deployed distribution voltage reduction MW added to demand, total deployed Off-Line Non-Spin, total deployed VECL MW added to demand, total deployed MW added to demand from load and Settlement-Only Resources under Section 6.5.7.3.1 (1)(j) and (1)(k) respectively. Real-Time Reliability Deployment Price Adder for Energy, and Real-Time Reliability Deployment Price Adders for Ancillary Service using Inter-Control Center Communications Protocol (ICCP) or Verbal Dispatch Instructions (VDIs).  In communicating Ancillary Service awards, the awards shall be broken out by Ancillary Service sub-type, where applicable
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

Validate Ancillary Service Trades

Monitor ERCOT control performance

Distribute by ICCP, and post on the ERCOT website, binding Real-Time System Lambda and the binding Real-Time LMPs for each Resource Node, Load Zone and Hub, and the binding Real-Time MCPCs for each Ancillary Service, and when the SCED Pricing Run is active for the pricing run as described in Section 6.5.7.3.1 SCED Pricing Run, the total RUC/RMR MW relaxed, total Load Resource MW deployed that is added to the Demand, total ERS MW deployed that is added to the Demand, total TDSP standard offer Load management MW deployed that is added to the Demand, total ERCOT-directed DC Tie MW that is added to or subtracted from the Demand, total BLT MW that is added to or subtracted from the Demand, total deployed TDSP standard offer Load Management MW added to demand, total deployed distribution voltage reduction MW added to demand, total deployed Off-Line Non-Spin, total deployed VECL MW added to demand, total deployed MW added to demand from load and Settlement-Only Resources under Section 6.5.7.3.1 (1)(j) and (1)(k) respectively, Real-Time Reliability Deployment Price Adder for Energy, and Real-Time Reliability Deployment Price Adders for Ancillary Service, and total ESR charging created for each SCED Dispatch Run as part of the SCED process, and aggregated data from the estimated Demand response data process as described in Section 6.5.7.1.13, Data Inputs and Outputs for the Real-Time Sequence and SCED. For the posting on the ERCOT website of the binding prices (System Lambda, LMPs and AS MCPCs), there will be a flag indicating whether the binding prices are from the SCED Pricing Run.  This data shall be posted immediately subsequent to deployment of Base Points and Ancillary Service awards from SCED with the time stamp the data are effective 
Post on the ERCOT website the binding nodal prices for Settlement Only Distribution Generators (SODGs), Settlement Only Distribution Energy Storage Systems (SODESSs), Settlement Only Transmission Generators (SOTGs), and Settlement Only Transmission Energy Storage Systems (SOTESSs).  For the posting of these binding nodal prices on the ERCOT website, there will be a flag indicating whether the binding prices are from the SCED Pricing Run. These prices shall include Real-Time Reliability Deployment Price Adders for Energy 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 binding LMPs for each Electrical Bus on the ERCOT website. For the posting of these binding LMPs for each Electrical Bus on the ERCOT website, there will be a flag indicating whether the binding prices are from the SCED Pricing Run.  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 every 15 minutes on the ERCOT website the aggregate net injection from Settlement Only Generators (SOGs) and Settlement Only Energy Storage Systems (SOESSs)
Post on the ERCOT website the indicative projected non-binding LMPs for each Resource Node, Hub LMPs and Load Zone LMPs, and Real-Time MCPCs for each Ancillary Service created by the SCED process described in paragraph (15) of Protocol 6.5.7.3 (price data is either from the indicative SCED Dispatch Run when reliability deployments are not in effect or from the indicative SCED Pricing Run when reliability deployments are in effect), and, when indicative SCED Pricing Run is in effect, shall  includecreated by each SCED process and for the projected non-binding pricing runs as described in Section 6.5.7.3.1 the total RUC/RMR MW relaxed, total Load Resource MW deployed that is added to Demand, total TDSP standard offer Load management MW deployed that is added to the Demand, total ERCOT-directed DC Tie MW that is added to or subtracted from the Demand, total BLT MW that is added to or subtracted from the Demand, total ERS MW deployed that are deployed that is added to the Demand, total deployed TDSP standard offer Load Management MW added to demand, total deployed distribution voltage reduction MW added to demand, total deployed Off-Line Non-Spin, total deployed VECL MW added to demand, total deployed MW added to demand from load and Settlement-Only Resources under Section 6.5.7.3.1 (1)(j) and (1)(k) respectively, Real-Time Reliability Deployment Price Adder for Energy, Real-Time On-Line Reliability Deployment Price Adders for Ancillary Service, and the projected Hub LMPs and Load Zone LMPs.  These projected indicative prices and indicative SCED Pricing Run data described above  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 indicative projected non-binding Base Points and Ancillary Service awards by Ancillary Service sub-type for each Resource created by the SCED process described in paragraph (15) of Section 6.5.7.3 (output from the indicative SCED Dispatch Run)each SCED process.  These indicative 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.  In posting Ancillary Service awards, the awards shall be broken out by Ancillary Service sub-type, where applicable

Post each hour on the ERCOT website binding SCED Shadow Prices and active binding transmission constraints by Transmission Element name (contingency /overloaded element pairs) For the posting of these binding SCED Shadow Prices and active binding transmission constraints, there will be a flag indicating whether the binding Shadow Prices are from the SCED Pricing Run. 

Post each hour on the MIS Certified Area, the Shift Factors of all active transmission constraints, including Private Use Network Settlement Points, by Resource Node, Hub, Load Zone, and DC Tie 

Post on the ERCOT website, the Settlement Point Prices for each Settlement Point and the 15-min Real-Time price for each SODG, SODESS, SOTG, and SOTESS immediately following the end of each Settlement Interval  
Post on the ERCOT website, from each SCED Dispatch Run of the SCED process:  SCED Dispatch Run Step 2 System Lambda, SCED Dispatch Run Step 2 LMPs at each Resource Node, Load Zone and Hub, SCED Dispatch Run LMPs at each Electrical Bus, SCED Dispatch Run Step 2 Ancillary Service MCPCs, SCED Dispatch Run Step 2 Shadow Prices for active binding transmission constraints by Transmission Element name (contingency /overloaded element pairs), and SCED Dispatch Run Step 2 LMP for SODG and SOTG 
Post on the MIS Certified Area, from each active SCED Pricing Run of the SCED process when the prices from the SCED Pricing Run are binding: SCED Pricing Run Step 2 Base Point, and SCED Pricing Run Step 2 Ancillary Service awards by sub-type where applicable
By Settlement Interval, post the 15-minute Real-Time Reliability Deployment Price for Energy, and the 15-minute Real-Time Reliability Deployment Price for Ancillary Service for each of the Ancillary Services






(3)	At the beginning of each hour, ERCOT shall post on the ERCOT website 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 Mid-Term Load Forecasts (MTLFs) for all forecast models available to ERCOT Operations, as well as an indicator for which forecast was in use by ERCOT at the time of publication;
(c)	The quantities of RMR Services deployed by ERCOT for each previous hour of the current Operating Day; and
(d)	Total ERCOT System Demand, from Real-Time operations, integrated over each Settlement Interval.
(4)	No later than 0600, ERCOT shall post on the ERCOT website the actual system Load by Weather Zone, the actual system Load by Forecast Zone, and the actual system Load by Study Area for each hour of the previous Operating Day.
(5)	ERCOT shall provide notification to the market and post on the ERCOT website Electrical Bus Load distribution factors and other information necessary to forecast Electrical Bus Loads.  This report will be published when updates to the Load distribution factors are made.  Private Use Network net Load will be redacted from this posting.
(6)	After every SCED run, ERCOT shall post to the ERCOT website the total capability of Resources available to provide the following Ancillary Service combinations, based on the Resource telemetry from the QSE and capped by the limits of the Resource and, for ESRs, further capped by Ancillary Service SCED duration requirements and current available State of Charge (SOC), for the most recent SCED execution:
(a)	Capacity to provide Reg-Up, irrespective of whether it is capable of providing any other Ancillary Service;
(b)	Capacity to provide RRS, irrespective of whether it is capable of providing any other Ancillary Service;
(c)	Capacity to provide ECRS, irrespective of whether it is capable of providing any other Ancillary Service;
(d)	Capacity to provide Non-Spin, irrespective of whether it is capable of providing any other Ancillary Service;
(e)	Capacity to provide Reg-Up, RRS, or both, irrespective of whether it is capable of providing ECRS or Non-Spin;
(f)	Capacity to provide Reg-Up, RRS, ECRS, or any combination, irrespective of whether it is capable of providing Non-Spin;
(g)	Capacity to provide Reg-Up, RRS, ECRS, Non-Spin, or any combination; and
(h)	Capacity to provide Reg-Down.
(7)	Each week, ERCOT shall post on the ERCOT website the historical SCED-interval data described in paragraph (6) above.
[bookmark: _Toc214878914][bookmark: _Hlk102562855]6.5.7.3	Security Constrained Economic Dispatch
(1)	The SCED process is designed to simultaneously manage energy, Ancillary Services, the system power balance and network congestion through Resource Base Points, Ancillary Service awards, and the calculation of LMPs and Real-Time MCPCs approximately every five minutes, or more frequently if necessary.  The SCED process uses a two-step methodology that applies mitigation to offers for energy prospectively to resolve Non-Competitive Constraints for the current Operating Hour.  The SCED process evaluates Energy Offer Curves, Energy Bid/Offer Curves, Ancillary Service Offers, Output Schedules, and RTM Energy Bids to determine Resource Dispatch Instructions and Ancillary Service awards by maximizing bid-based revenues minus offer-based costs, subject to power balance, Ancillary Service Demand Curves (ASDCs), 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.  In addition, the SCED process accounts for each ESR’s State of Charge (SOC) and SOC operating limits.  This is to ensure that the SCED process will issue ESR Base Points and Ancillary Services that are feasible taking into account SCED duration requirements for energy and Ancillary Services and also that do not violate the ESR’s Minimum State of Charge (MinSOC) and Maximum State of Charge (MaxSOC) limits. The SCED process involves executing the SCED Dispatch Run and, when reliability deployments are in effect, additionally executing the SCED Pricing Run. 
(a)	SCED Dispatch Run: 
(i)	Execute the two-step SCED methodology described in this section which does not consider the impact of reliability deployments.
(ii)	The binding Base Points and binding Ancillary Service Awards are always from the SCED Dispatch Run. These binding Base Points and Ancillary Service Awards are from the second step in the two-step SCED process of the SCED Dispatch Run as described in paragraph (14)(b) of Section 6.5.7.3, Security Constrained Economic Dispatch.
(iii)	The SCED Dispatch Run Real-Time LMPs and Real-Time Ancillary Service MCPCs are binding when there are no reliability deployments in effect. When no reliability deployments are in effect, these binding prices for energy and each Ancillary Service (LMP and Ancillary Service MCPCs) are issued from the second step in the two-step SCED process described in paragraph (14)(b) of Section 6.5.7.3.
(b)	SCED Pricing Run:
(i)	Execute the two-step SCED methodology described in this section which considers the impact of reliability deployments as described in Section 6.5.7.3.1, SCED Pricing Run.
(ii)	The SCED Pricing Run Step 2 Real-Time LMPs and Real-Time Ancillary Service MCPCs are binding when reliability deployments are in effect.
	[NPRR1188:  Replace paragraph (1) above with the following upon system implementation:]
(1)	The SCED process is designed to simultaneously manage energy, Ancillary Services, the system power balance and network congestion through Resource Base Points, Ancillary Service awards, and the calculation of LMPs and Real-Time MCPCs approximately every five minutes, or more frequently if necessary.  The SCED process uses a two-step methodology that applies mitigation to offers for energy prospectively to resolve Non-Competitive Constraints for the current Operating Hour.  The SCED process evaluates Energy Offer Curves, Energy Bid/Offer Curves, Ancillary Service Offers, Output Schedules, and Energy Bid Curves to determine Resource Dispatch Instructions and Ancillary Service awards by maximizing bid-based revenues minus offer-based costs, subject to power balance, Ancillary Service Demand Curves (ASDCs), 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.  In addition, the SCED process accounts for each ESR’s State of Charge (SOC) and SOC operating limits.  This is to ensure that the SCED process will issue ESR Base Points and Ancillary Services that are feasible taking into account SCED duration requirements for energy and Ancillary Services and also that do not violate the ESR’s Minimum State of Charge (MinSOC) and Maximum State of Charge (MaxSOC) limits. The SCED process involves executing the SCED Dispatch Run and, when reliability deployments are in effect, additionally executing the SCED Pricing Run. 
(a)	SCED Dispatch Run: 
(i)	Execute the two-step SCED methodology described in this section which does not consider the impact of reliability deployments.
(ii)	The binding Base Points and binding Ancillary Service Awards are always from the SCED Dispatch Run. These binding Base Points and Ancillary Service Awards are from the second step in the two-step SCED process of the SCED Dispatch Run as described in paragraph (14)(b) of Section 6.5.7.3, Security Constrained Economic Dispatch.
(iii)	The SCED Dispatch Run Real-Time LMPs and Real-Time Ancillary Service MCPCs are binding when there are no reliability deployments in effect. When no reliability deployments are in effect, these binding prices for energy and each Ancillary Service (LMP and Ancillary Service MCPCs) are issued from the second step in the two-step SCED process described in paragraph (14)(b) of Section 6.5.7.3.
(b)	SCED Pricing Run:
(i)	Execute the two-step SCED methodology described in this Section which considers the impact of reliability deployments as described in Section 6.5.7.3.1, SCED Pricing Run.
(ii)	The SCED Pricing Run Step 2 Real-Time LMPs and Real-Time Ancillary Service MCPCs are binding when reliability deployments are in effect.


(2)	The SCED solution must monitor cumulative deployment of Regulation Services and ensure that Regulation Services deployment is minimized over time.
(3)	In the Generation To Be Dispatched (GTBD) determined by LFC, ERCOT shall subtract the sum of the telemetered net real power consumption from all CLRs available to SCED.
(4)	For use as SCED inputs for determining energy dispatch and Ancillary Service awards, ERCOT shall use the available capacity of all committed Generation Resources by creating proxy Energy Offer Curves for certain Resources as follows: 
(a)	Non-IRRs without Energy Offer Curves
(i)	ERCOT shall create a monotonically non-decreasing proxy Energy Offer Curve as described below for:
(A)	Each non-IRR for which its QSE has submitted an Output Schedule instead of an Energy Offer Curve.
	MW
	Price (per MWh)

	HSL
	RTSWCAP

	Output Schedule MW plus 1 MW
	RTSWCAP minus $0.01

	Output Schedule MW
	-$249.99

	LSL
	-$250.00


(b)	Non-IRRs without full-range Energy Offer Curves 
(i)	For each non-IRR 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 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 submitted Energy Offer Curve)
	Price associated with highest MW in submitted Energy Offer Curve

	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


(c)	IRRs
(i)	For each IRR that has not submitted an Energy Offer Curve, ERCOT shall create a monotonically non-decreasing proxy Energy Offer Curve as described below:
	MW
	Price (per MWh)

	HSL
	$1,500

	HSL minus 1 MW
	-$249.99

	LSL
	-$250.00


(ii)	For each IRR for which its QSE has submitted an Energy Offer Curve that does not cover the full range of the IRR’s available capacity, ERCOT shall create a monotonically non-decreasing proxy Energy Offer Curve as described below:
	MW
	Price (per MWh)

	HSL (if more than highest MW in submitted Energy Offer Curve)
	Price associated with the highest MW in submitted Energy Offer Curve

	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)	RUC-committed Resources 
(i)        For each RUC-committed Resource that has not submitted an Energy Offer Curve, ERCOT shall create a proxy Energy Offer Curve as described below:
	MW
	Price (per MWh)

	HSL 
	$250

	Zero
	$250


(ii)       For each RUC-committed Resource that has submitted an Energy Offer Curve, ERCOT shall create a monotonically non-decreasing proxy Energy Offer Curve as described below:
	MW
	Price (per MWh)

	HSL (if more than highest MW in Energy Offer Curve)
	Greater of $250 or price associated with the highest MW in QSE submitted Energy Offer Curve

	Energy Offer Curve
	Greater of $250 or the QSE submitted Energy Offer Curve

	Zero
	Greater of $250 or the first price point of the QSE submitted Energy Offer Curve



	[NPRR930:  Insert paragraph (iii) below upon system implementation and renumber accordingly:]
(iii)	For each RUC-committed Resource during the time period stated in the Advance Action Notice (AAN) if any Resource received an Outage Schedule Adjustment, ERCOT shall create a proxy Energy Offer Curve as described below:
	MW
	Price (per MWh)

	HSL
	$4,500 or the effective Value of Lost Load (VOLL), whichever is less.

	Zero
	$4,500 or the effective VOLL, whichever is less.





(iii) 	For each Combined Cycle Generation Resource that was RUC-committed from one On-Line configuration in order to transition to a different configuration with additional capacity, as instructed by ERCOT, that has not submitted an Energy Offer Curve for the RUC-committed configuration, ERCOT shall create a proxy Energy Offer Curve as described below:
	MW
	Price (per MWh)

	HSL of RUC-committed configuration 
	$250

	Zero
	$250


(iv)	For each Combined Cycle Generation Resource that was RUC-committed from one On-Line configuration in order to transition to a different configuration with additional capacity, as instructed by ERCOT, that has submitted an Energy Offer Curve for the RUC-committed configuration, ERCOT shall create a monotonically non-decreasing proxy Energy Offer Curve as described below:
	MW
	Price (per MWh)

	HSL of RUC-committed configuration (if more than highest MW in Energy Offer Curve)
	Greater of $250 or price associated with the highest MW in QSE submitted Energy Offer Curve

	Energy Offer Curve for MW at and above HSL of QSE-committed configuration
	Greater of $250 or the QSE submitted Energy Offer Curve

	HSL of QSE-committed configuration (if more than highest MW in Energy Offer Curve and price associated with highest MW in Energy Offer Curve is less than $250)
	$250

	HSL of QSE-committed configuration (if more than highest MW in Energy Offer Curve)
	Price associated with the highest MW in QSE submitted Energy Offer Curve

	Energy Offer Curve for MW at and below HSL of QSE-committed configuration
	The QSE submitted 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



	[NPRR1019:  Insert paragraphs (v)-(viii) below upon system implementation:]
(v)	For each RUC-committed Switchable Generation Resource (SWGR) that is not part of a Combined Cycle Train already operating in ERCOT, that has not submitted an Energy Offer Curve, and that has a COP Resource Status of EMRSWGR for the instructed Operating Hour at the time of the RUC instruction, ERCOT shall create a proxy Energy Offer Curve as described below:
	MW
	Price (per MWh)

	HSL
	$4,500 or the effective Value of Lost Load (VOLL), whichever is less

	Zero
	$4,500 or the effective VOLL, whichever is less


(vi)	For each RUC-committed SWGR that is not part of a Combined Cycle Train already operating in ERCOT, that has submitted an Energy Offer Curve, and that has a COP Resource Status of EMRSWGR for the instructed Operating Hour at the time of the RUC instruction, ERCOT shall create a proxy Energy Offer Curve as described below:
	MW
	Price (per MWh)

	HSL (if more than highest MW in Energy Offer Curve)
	Greater of: $4,500 or the effective VOLL, whichever is less; and the price associated with the highest MW in QSE-submitted Energy Offer Curve

	Energy Offer Curve
	Greater of: $4,500 or the effective VOLL, whichever is less; and the QSE-submitted Energy Offer Curve

	Zero
	Greater of: $4,500 or the effective VOLL, whichever is less; and the first price point of the QSE-submitted Energy Offer Curve


(vii)	For each Combined Cycle Train configuration that includes at least one SWGR that is operating in a non-ERCOT Control Area as part of a  configuration with a COP Resource Status of EMRSWGR for the instructed Operating Hour at the time of a RUC instruction requiring the switching of the SWGR into the ERCOT Control Area, if the QSE for the Combined Cycle Train has not submitted an Energy Offer Curve for the RUC-committed configuration, ERCOT shall create a proxy Energy Offer Curve as described below:
	MW
	Price (per MWh)

	HSL of RUC-committed configuration 
	$4,500 or the effective VOLL, whichever is less

	Zero
	$4,500 or the effective VOLL, whichever is less


(viii)	For each Combined Cycle Train configuration that includes at least one SWGR that is operating in a non-ERCOT Control Area as part of a configuration with a COP Resource Status of EMRSWGR for the instructed Operating Hour at the time of a RUC instruction requiring the switching of the SWGR into the ERCOT Control Area, if the QSE for the Combined Cycle Train has submitted an Energy Offer Curve for the RUC-committed configuration, ERCOT shall create a proxy Energy Offer Curve as described below:
	MW
	Price (per MWh)

	HSL of RUC-committed configuration (if more than highest MW in Energy Offer Curve)
	Greater of: $4,500 or the effective VOLL, whichever is less; and the price associated with the highest MW in QSE-submitted Energy Offer Curve

	Energy Offer Curve for MW at and above HSL of QSE-committed configuration
	Greater of: $4,500 or the effective VOLL, whichever is less; and the QSE-submitted Energy Offer Curve

	HSL of QSE-committed configuration (if more than highest MW in Energy Offer Curve and price associated with highest MW in Energy Offer Curve is less than $4,500)
	$4,500 or the effective VOLL, whichever is less

	HSL of QSE-committed configuration (if more than highest MW in Energy Offer Curve)
	Price associated with the highest MW in QSE-submitted Energy Offer Curve

	Energy Offer Curve for MW at and below HSL of QSE-committed configuration
	The QSE-submitted 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





(5)	For use as SCED inputs for determining energy dispatch and Ancillary Service awards, ERCOT shall use the available Ancillary Service MW capacity of all Resources by creating a proxy Ancillary Service Offer for qualified Resources as follows:
(a)	The proxy Ancillary Service Offer shall be a linked Ancillary Service Offer across all Ancillary Service products for which a Resource is qualified to provide.  For Generation Resources, the proxy Ancillary Service Offer MW shall be equal to the Resource’s telemetered HSL.  For ESRs, the proxy Ancillary Service Offer MW shall be equal to the difference between the Resource’s telemetered HSL and LSL.  For Load Resources, the proxy Ancillary Service Offer MW shall be equal to the Resource’s telemetered Maximum Power Consumption (MPC).
(b)	For Resources that are not RUC-committed, the price in the proxy Ancillary Service Offer shall be set to:
(i)	For Reg-Up and RRS, the maximum of:
(A)	The proxy Ancillary Service Offer price floor for Reg-Up or RRS, respectively;
(B)	The Resource’s highest submitted Ancillary Service Offer price for Reg-Up or RRS, respectively;
(C)	The Resource’s highest Ancillary Service Offer price for ECRS (submitted or proxy); or
(D)	The Resource’s highest Ancillary Service Offer price for Non-Spin (submitted or proxy).
(ii)	For ECRS, the maximum of: 
(A)	The proxy Ancillary Service Offer price floor for ECRS; 
(B)	The Resource’s highest submitted Ancillary Service Offer price for ECRS; or
(C)	The Resource’s highest Ancillary Service Offer price for Non-Spin (submitted or proxy).
(iii)	For Non-Spin, the maximum of: 
(A)	The proxy Ancillary Service Offer price floor for Non-Spin; or
(B)	The Resource’s highest submitted Ancillary Service Offer price for Non-Spin.
(iv)	For Reg-Down, the maximum of:
(A)	The proxy Ancillary Service Offer price floor for Reg-Down; or
(B)	The Resource’s highest submitted Ancillary Service Offer price for Reg-Down.
(c)	The proxy Ancillary Service Offer price floors for each SCED-interval shall be derived from the effective ASDCs and Ancillary Service Plan using the following logic:
(i)        The proxy Ancillary Service Offer price floor for Reg-Up is equal to the lesser of the values below minus $0.01 per MW per hour:
(A)      $2,000 per MW per hour; or  
(B)      The point on the ASDC for Reg-Up that intersects with a quantity that is 95% of the Ancillary Service Plan for Reg-Up.
(ii)       The proxy Ancillary Service Offer price floor for RRS is equal to the lesser of the values below minus $0.01 per MW per hour:
(A)      $2,000 per MW per hour; or  
(B)      The point on the ASDC for RRS that intersects with a quantity that is 95% of the Ancillary Service Plan for RRS.
(iii)      The proxy Ancillary Service Offer price floor for ECRS is equal to the lesser of the values below minus $0.01 per MW per hour:
(A)      $2,000 per MW per hour; or  
(B)      The point on the ASDC for ECRS that intersects with a quantity that is 95% of the Ancillary Service Plan for ECRS.
(iv)      The proxy Ancillary Service Offer price floor for Non-Spin is equal to the lesser of the values below minus $0.01 per MW per hour:
(A)      $2,000 per MW per hour; or  
(B)      The point on the ASDC for Non-Spin that intersects with a quantity that is 95% of the Ancillary Service Plan for Non-Spin.
(v)       The proxy Ancillary Service Offer price floor for Reg-Down is equal to the lesser of the values below minus $0.01 per MW per hour:
(A)      $2,000 per MW per hour; or  
(B)      The point on the ASDC for Reg-Down that intersects with a quantity that is 95% of the Ancillary Service Plan for Reg-Down.
(d)	ERCOT systems shall be designed to allow for proxy Ancillary Service Offer price floors to differ when the same Ancillary Service product can be provided by either On-Line or Off-Line Resources, and/or an Ancillary Service product has sub-types.  
(e)	For RUC-committed Resources:
(i)	If a RUC-committed Resource does not have an Ancillary Service Offer for an Ancillary Service product that the Resource is qualified to provide, ERCOT shall create an Ancillary Service Offer for that Ancillary Service product at a value of $250 per MWh for the full operating range of the Resource up to its telemetered HSL.
(ii)	For each Ancillary Service product for which a RUC-committed Resource has an Ancillary Service Offer, the Ancillary Service Offer used by SCED for that Ancillary Service product across the full operating range of the Resource up to its telemetered HSL shall be the maximum of: 
(A)	The Resource’s highest submitted Ancillary Service Offer price; or 
(B)	$250 per MWh.
(6)	For use as SCED inputs for determining energy Dispatch and Ancillary Service awards, ERCOT shall use the available capacity of all On-Line ESRs by creating proxy Energy Bid/Offer Curves for certain Resources as follows: 
(a)	For each ESR for which its QSE has submitted an Energy Bid/Offer Curve that does not cover the full offer range (LSL to HSL) of the Resource’s available capacity, ERCOT shall create a proxy Energy Bid/Offer Curve that extends the submitted Energy Bid/Offer Curve to use the entire available capacity of the Resource above the highest MW point on the Energy Bid/Offer Curve to the Resource’s HSL and from the lowest MW point on the Energy Bid/Offer Curve to LSL, using these prices for the corresponding MW segments:
	Scenario
	MW Segment
	Price (per MWh)

	HSL MW and the highest MW point on the Energy Bid/Offer are both greater than or equal to zero, 
and,
HSL is greater than the highest MW in submitted Energy Bid/Offer Curve

	From highest MW point on submitted Energy Bid/Offer Curve to HSL MW
	RTSWCAP 

	HSL MW is greater than or equal to zero, 
and,
the highest MW point on the Energy Bid/Offer is less than zero

	From highest MW point on submitted Energy Bid/Offer Curve to 0 MW

From 0 MW to HSL
	Price associated with the highest MW in submitted Energy Bid/Offer Curve

RTSWCAP

	HSL is less than zero and is also greater than the highest MW in submitted Energy Bid/Offer Curve
	From highest MW point on submitted Energy Bid/Offer Curve to HSL MW
	Price associated with the highest MW in submitted Energy Bid/Offer Curve

	Energy Bid/Offer Curve
	
	Energy Bid/Offer Curve

	LSL MW and the lowest MW point on the Energy Bid/Offer Curve are both greater than or equal to zero, 
and,
LSL is less than the lowest MW in submitted Energy Bid/Offer Curve

	From LSL to lowest MW point on submitted Energy Bid/Offer Curve
	Price associated with the lowest MW in submitted Energy Bid/Offer Curve

	LSL MW is less than zero,
and,
the lowest MW point on the Energy Bid/Offer Curve is greater than zero
	From LSL to 0 MW

From 0 MW to lowest MW point on submitted Energy Bid/Offer Curve
	-$250.00

Price associated with the lowest MW in submitted Energy Bid/Offer Curve

	LSL and the lowest MW point on the Energy Bid/Offer Curve are both less than or equal to zero,
and,
LSL is less than the lowest MW point on the Energy Bid/Offer Curve

	From LSL to lowest MW point on submitted Energy Bid/Offer Curve
	-$250.00


(b)	At the time of SCED execution, if a valid Energy Bid/Offer Curve or Output Schedule does not exist for an ESR that has a status of On-Line, then ERCOT shall notify the QSE and create a proxy Energy Bid/Offer Curve priced at -$250/MWh for the MW portion of the curve less than zero MW, and priced at the RTSWCAP for the MW portion of the curve greater than zero MW.
(c)	At the time of SCED execution, if a QSE representing an ESR has submitted an Output Schedule instead of an Energy Bid/Offer Curve, ERCOT shall create a proxy Energy Bid/Offer Curve priced at -$250 per MWh for the MW portion of the curve from its LSL to the MW amount on the Output Schedule, and priced at the RTSWCAP for the MW portion of the curve from the MW amount on the Output Schedule to its HSL.
(7)	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, proxy Energy Bid/Offer Curve, or proxy Ancillary Service Offer. 
(8)	For a CLR whose QSE has submitted an RTM Energy Bid that does not cover the full range of the Resource’s available Demand response capability, consistent with the CLR’s telemetered quantities, ERCOT shall create a proxy energy bid as described below:
	MW
	Price (per MWh)

	LPC to MPC minus maximum MW of RTM Energy Bid
	Price associated with the lowest MW in submitted RTM Energy Bid curve

	MPC minus maximum MW of RTM Energy Bid to MPC
	RTM Energy Bid curve

	MPC
	Right-most point (lowest price) on RTM Energy Bid curve



	[NPRR1188:  Replace paragraph (8) above with the following upon system implementation and renumber accordingly:]
(8)	For a CLR whose QSE has submitted an Energy Bid Curve that does not cover the full range of the Resource’s available Demand response capability, consistent with the CLR’s telemetered quantities, ERCOT shall create a proxy energy bid as described below:
	MW
	Price (per MWh)

	LPC to MPC minus maximum MW of Energy Bid Curve
	Price associated with the lowest MW in submitted Energy Bid Curve

	MPC minus maximum MW of Energy Bid Curve to MPC
	Energy Bid Curve

	MPC
	Right-most point (lowest price) on Energy Bid Curve


(9)	For a CLR whose QSE has not submitted an Energy Bid Curve, consistent with the CLR’s telemetered quantities, ERCOT shall create a proxy Energy Bid Curve as described below:
	MW
	Price (per MWh)

	LPC to MPC 
	Effective Value of Lost Load (VOLL)





(9)	ERCOT shall ensure that any RTM Energy Bid is monotonically non-increasing.  The QSE representing the CLR shall be responsible for all RTM Energy Bids, including bids updated by ERCOT as described above.
	[NPRR1188:  Replace paragraph (9) above with the following upon system implementation:]
(9)	ERCOT shall ensure that any Energy Bid Curve is monotonically non-increasing.  The QSE representing the CLR shall be responsible for all Energy Bid Curves, including Energy Bid Curves updated by ERCOT as described above.


(10)	If a CLR telemeters a status of OUTL, it is not considered as dispatchable capacity by SCED.  A QSE may use this function to inform ERCOT of instances when the CLR is unable to follow SCED Dispatch Instructions.  Under all telemetered statuses, including OUTL, the remaining telemetry quantities submitted by the QSE shall represent the operating conditions of the CLR that can be verified by ERCOT.  A QSE representing a CLR with a telemetered status of OUTL is still obligated to provide any applicable Ancillary Services awarded to the Resource.  This paragraph does not apply to ESRs.
	[NPRR1188:  Replace paragraph (10) above with the following upon system implementation:]
(10)	A CLR may consume energy only when dispatched by SCED to do so.  A CLR may telemeter a status of OUTL only if the Resource is Off-Line and unavailable with its energy consumption at zero.  In instances when the CLR is unable to follow SCED Dispatch Instructions but still consumes energy, the CLR must submit a Resource Status of ONHOLD.  Under all telemetered statuses, including OUTL, the remaining telemetry quantities submitted by the QSE shall represent the operating conditions of the CLR that can be verified by ERCOT.  A QSE representing a CLR with a telemetered status of OUTL or ONHOLD is still obligated to provide any applicable Ancillary Services awarded to the Resource.  This paragraph does not apply to ESRs.


(11)	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.
(12)	SCED will enforce Resource-specific Ancillary Service constraints to ensure that Ancillary Service awards are aligned with a Resource’s qualifications and telemetered Ancillary Service capabilities.
(a)	A scaling factor of 5/7 shall be used for Reg-Up award when ensuring that the SCED Base Point plus the product of this scaling factor and the Reg-Up award does not exceed HDL.
(b)	A scaling factor of 5/7 shall be used for Reg-Down award when ensuring that the SCED Base Point minus the product of this scaling factor and the Reg-Down award does not go below LDL.
(13)	Energy Bid/Offer Curves that were constructed in whole or in part with proxy Energy Bid/Offer Curves shall be so marked in all ERCOT postings or references to the energy bid/offer.
(14)	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 in addition to power balance and Ancillary Service constraints.  Energy Offer Curves for all On-Line Generation Resources, Energy Bid/Offer Curves for all On-Line ESRs, and RTM Energy Bids from available CLRs, whether submitted by QSEs or created by ERCOT under this Section, are used in the SCED to determine “Reference LMPs.” 
	[NPRR1188:  Replace paragraph (a) above with the following upon system implementation:]
(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 in addition to power balance and Ancillary Service constraints.  Energy Offer Curves for all On-Line Generation Resources, Energy Bid/Offer Curves for all On-Line ESRs, and Energy Bid Curves from available CLRs, 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, Ancillary Service awards, Shadow Prices, Real-Time MCPCs, 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) 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 (MOC) curve at the LSL or the appropriate MOC; 
(ii)	Use Energy Bid/Offer Curves for all On-Line ESRs, whether submitted by QSEs or created by ERCOT.  Each Energy Bid/Offer Curve must be bounded at the lesser of the Reference LMP (from Step 1) or the appropriate Mitigated Offer Floor.  The offer portion of each Energy Bid/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 MOC curve at the LSL or the appropriate MOC; 
(iii)	Use RTM Energy Bids for all available CLRs, whether submitted by QSEs or created by ERCOT.  There is no mitigation of RTM Energy Bids.  An RTM Energy Bid from a CLR represents the bid for energy distributed across all nodes in the Load Zone in which the CLR is located.  For an ESR, an RTM Energy Bid represents a bid for energy at the ESR’s Resource Node; 
	[NPRR1188:  Replace paragraph (iii) above with the following upon system implementation:]
(iii)	Use Energy Bid Curves for all available CLRs, whether submitted by QSEs or created by ERCOT.  There is no mitigation of Energy Bid Curves.  An Energy Bid Curve from an Aggregate Load Resource (ALR) represents the bid for energy distributed across all nodes in the Load Zone in which the ALR is located.  For an ESR or a CLR that is not an ALR, an Energy Bid Curve represents a bid for energy at the applicable Resource Node;


(iv)	Observe all Competitive and Non-Competitive Constraints; and
(v)	Use Ancillary Service Offers to determine Ancillary Service awards.
(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).
(d)	The System Lambda used to determine LMPs and the Real-Time MCPCs from SCED Step 2 shall be capped at the effective Value of Lost Load (VOLL).  If the following conditions are met for a SCED interval in which the SCED Step 2 System Lambda was capped, a QSE may be eligible for compensation by submitting a Settlement and billing dispute pursuant to paragraph (5) of Section 6.6.9, Emergency Operations Settlement:
(i) 	A Generation Resource or ESR for the QSE received a Base Point greater than the Resource’s LDL for that SCED interval; and
(ii) 	The LMP at the Resource is less than the price on the Resource’s Energy Offer Curve or Energy Bid/Offer Curve, as applicable, with any Resource’s Energy Offer Curve or Energy Bid/Offer Curve capped by the MOC.
	[NPRR1290:  Replace paragraph (d) above with the following upon system implementation:]
(d)	Any Electrical Bus LMP above the effective VOLL shall be set equal to the greater of the effective VOLL or the initial LMP minus the positive difference between System Lambda and the effective VOLL.  All other Electrical Bus LMPs below the effective VOLL remain unchanged.  These adjustments shall be applied to Electrical Bus LMPs prior to calculating Real-Time Settlement Point LMPs, Real-Time Settlement Point Prices, and Real-Time prices for energy metered.  The System Lambda from SCED Step 2 shall also be capped at the effective VOLL.  ERCOT shall post both the capped and uncapped Electrical Bus LMP and System Lambda values to the ERCOT website.


(15)	For each SCED process, in addition to the binding Base Points, Ancillary Service awards, Real-Time MCPCs, and LMPs, ERCOT shall calculate a non-binding indicative projection of the Base Points, Ancillary Service awards, MCPCs, Resource Node LMPs, Real-Time Reliability Deployment 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.  In lieu of the steps described in Section 6.5.7.3.1, Determination of Real-Time Reliability Deployment Price AddersSCED Pricing Run, the non-binding indicative projection of Real-Time MCPCs, Resource Node LMPs, and Load Zone LMPsReliability Deployment Price Adders shall be estimated based on GTBD, reliability deployments MWs, offer and bidsand aggregated offers.  The Energy Offer Curve and Energy Bid/Offer Curves from SCED Step 2, the virtual offers for Load Resources deployed and the power balance penalty price will be compared against the updated GTBD to get an estimate of the System Lambda from paragraph (2)(m) of Section 6.5.7.3.1.  ERCOT shall post the indicative projectedion of the  non-binding Base Points and Ancillary Service awards for each Resource for each interval study period on the MIS Certified Area and the indicative projectedion of the  non-binding LMPs for Resource Nodes, Real-Time MCPCs, Real-Time Reliability Deployment Price Adders, Hub LMPs and Load Zone LMPs on the ERCOT website pursuant to Section 6.3.2, Activities for Real-Time Operations.
(16)	ERCOT may override one or more of a CLR’s parameters in SCED if ERCOT determines that the CLR’s participation is having an adverse impact on the reliability of the ERCOT System.
(17)	The QSE representing an ESR may withdraw energy from the ERCOT System only when dispatched by SCED to do so.  An ESR may telemeter a status of OUT only if the ESR is in Outage status.
 6.5.7.3.1	Determination of Real-Time On-Line Reliability Deployment Price AdderSCED Pricing Run
(1)	The following categories of reliability deployments are considered in the determination of the binding Real-Time LMPs Reliability Deployment Price Adder for Energy, and the binding Real-Time  MCPCsReliability Deployment Price Adders for Ancillary Services in the SCED Pricing Run:
(a)	RUC-committed Resources, except for those whose QSEs have opted out of RUC Settlement in accordance with paragraph (1421) of Section 5.5.2, Reliability Unit Commitment (RUC) Process;
(b)	RMR Resources that are On-Line, including capacity secured to prevent an Emergency Condition pursuant to paragraph (4) of Section 6.5.1.1, ERCOT Control Area Authority; 
(c)	ERCOT-directed Ddeployment ofed Ancillary Services from Load Resources other than CLRs;
(d)	ERCOT-directed Ddeployed ERS;
(e)	Real-Time DC Tie imports during an EEA where the total adjustment shall not exceed 1,250 MW in a single interval; 
(f)	Real-Time DC Tie exports to address emergency conditions in the receiving electric grid; 
	[NPRR904:  Replace items (e) and (f) above with the following upon system implementation and renumber accordingly:]
(e)	ERCOT-directed DC Tie imports during an EEA or transmission emergency where the total adjustment shall not exceed 1,250 MW in a single interval; 
(f)	ERCOT-directed curtailment of DC Tie imports below the higher of DC Tie advisory import limit as of 0600 in the Day-Ahead or subsequent advisory import limit to address local transmission system limitations where the total adjustment shall not exceed 1,250 MW in a single interval;
(g)	ERCOT-directed curtailment of DC Tie imports below the higher of DC Tie advisory import limit as of 0600 in the Day-Ahead or subsequent advisory import limit due to an emergency action by a neighboring system operator during an emergency that is accommodated by ERCOT where the total adjustment shall not exceed 1,250 MW in a single interval;
(h)	ERCOT-directed DC Tie exports to address emergency conditions in the receiving electric grid where the total adjustment shall not exceed 1,250 MW in a single interval; 
(i)	ERCOT-directed curtailment of DC Tie exports below the DC Tie advisory export limit as of 0600 in the Day-Ahead or subsequent advisory export limit during EEA, a transmission emergency, or to address local transmission system limitations where the total adjustment shall not exceed 1,250 MW in a single interval; 


(g)	Energy delivered to ERCOT through registered Block Load Transfers (BLTs) during an EEA;
(h)	Energy delivered from ERCOT to another power pool through registered BLTs during emergency conditions in the receiving electric grid; and
	[NPRR1006: Insert paragraph (i) below upon system implementation and renumber accordingly:]
(i)	ERCOT-directed deployment of TDSP standard offer Load management programs.



	[NPRR1105: Insert paragraph (j) below upon system implementation and renumber accordingly:]
(j)	ERCOT-directed deployment of distribution voltage reduction measures;



	[NPRR1091: Insert paragraph (k) below upon system implementation and renumber accordingly:]
(k)	ERCOT-directed deployment of Off-Line Non-Spin;


(i)	ERCOT-directed firm Load shed during EEA Level 3, as described in paragraph (3) of Section 6.5.9.4.2, EEA Levels; 
	[NPRR1238: Insert paragraph (j) below upon system implementation:]
(j)	ERCOT-directed Ddeployed Voluntary Early Curtailment Load (VECL) as described in Section 6.5.9.4.1, General Procedures Prior to EEA Operations;.


(k)	ERCOT-directed deployment of Load including as part of a Must-Run-Alternative under Section 3.14.4, as capacity procured through Section 6.5.1.1, or as part of a Large Load curtailment under Public Utility Regulatory Act (PURA) § 37.0561; and
(l)	ERCOT-directed deployment of SOG including as part of a Must-Run-Alternative under Section 3.14.4 or as capacity procured through Section 6.5.1.1.
(2)	The binding Real-Time LMPs Reliability Deployment Price Adder for Energy, and binding Real-Time MCPCs Reliability Deployment Price Adders for Ancillary Services are estimations ofreflect the impact to energy prices and Real-Time MCPCs duetaking into consideration to the above categories of reliability deployments.  For intervals where there are reliability deployments as described in paragraph (1) above, the binding Real-Time LMPs Reliability Deployment Price Adder for Energy and binding Real-Time MCPCs Reliability Deployment Price Adders for Ancillary Services are determined as follows:
(a)	For RUC-committed Resources with a telemetered Resource Status of ONRUC and for RMR Resources that are On-Line:
	[NPRR1091: Replace paragraph (j) above with the following upon system implementation:]
(a)	For Off-Line Non-Spin Resources that are brought On-Line by ERCOT deployment instruction, RUC-committed Resources with a telemetered Resource Status of ONRUC and for RMR Resources that are On-Line:


(i)	Set the LSL and LDL to zero;
(ii)	Remove all Ancillary Service Offers; and
(iii)	For the first step of the SCED Pricing Run, administratively set the Energy Offer Curve for the Resource at a value equal to the power balance penalty price for all capacity between 0 MW and the HSL of the Resource.
(b)	Notwithstanding item (a) above, for RUC-committed Combined Cycle Generation Resources with a telemetered Resource Status of ONRUC that were instructed by ERCOT to transition to a different configuration to provide additional capacity:
(i)	Set the LSL and LDL equal to the minimum of their current value and the COP HSL of the QSE-committed configuration for the RUC hour at the snapshot time of the RUC instruction;
(ii)	Set the maximum Ancillary Service capabilities of the Resource equal to the minimum of their current value and COP Ancillary Service capabilities of the QSE-committed configuration for the RUC hour at the snapshot time of the RUC instruction; and
(iii)	For the first step of SCED Pricing Run, administratively set the Energy Offer Curve for the Resource at a value equal to the power balance penalty price for the additional capacity of the Resource, defined as the positive difference between the Resource’s current telemetered HSL and the COP HSL of the QSE-committed configuration for the RUC hour at the snapshot time of the RUC instruction.  
(c)	For all other Generation Resources not covered by paragraphs (a) and (b) above, all ESRs, and all CLRs, the LDL and HDL shall be the same values as used in the SCED Dispatch Run.excluding ones with a telemetered status of ONRUC, ONTEST, STARTUP, SHUTDOWN, and also excluding RMR Resources that are On-Line and excluding Generation Resources with a telemetered output less than 95% of LSL:
(i)	Set LDL to the greater of Aggregated Resource Output - (60  minutes * Normal Ramp Rate down), or LSL; and
(ii)       Set HDL to the lesser of Aggregated Resource Output + (60  minutes * Normal Ramp Rate up), or HSL.
	[NPRR904:  Replace paragraph (c) above with the following upon system implementation:]
(c) 	For all other Generation Resources excluding ones with a telemetered status of ONRUC, ONTEST, STARTUP, SHUTDOWN, and also excluding RMR Resources that are On-Line and excluding Generation Resources with a telemetered output less than 95% of LSL:
(i)	If the Generation Resource SCED Base Point is not at LDL, set LDL to the greater of Aggregated Resource Output - (60  minutes * Normal Ramp Rate down), or LSL; and
(ii) 	If the Generation Resource SCED Base Point is not at HDL, set HDL to the lesser of Aggregated Resource Output + (60  minutes * Normal Ramp Rate up), or HSL.


(d)	For all On-Line ESRs excluding those with a telemetered status of ONTEST or ONHOLD:
(i)	If the ESR SCED Base Point is not at LDL, set LDL to the greater of Aggregated Resource Output - (60  minutes * Normal Ramp Rate down), or LSL; and
(ii)	If the ESR SCED Base Point is not at HDL, set HDL to the lesser of Aggregated Resource Output + (60  minutes * Normal Ramp Rate up), or HSL.
(e)	For all CLRs excluding ones with a telemetered status of OUTL:
(i)	Set LDL to the greater of Aggregated Resource Output - (60  minutes * Normal Ramp Rate), or LSL; and
(ii)	Set HDL to the lesser of Aggregated Resource Output + (60  minutes * Normal Ramp Rate), or HSL.
	[NPRR904 and 1188: Replace applicable portions of paragraph (e) above with the following upon system implementation:]
(e)	For all CLRs excluding ones with a telemetered status of OUTL, ONTEST, or ONHOLD:
(i)	If the CLR SCED Base Point is not at LDL, set LDL to the greater of Aggregated Resource Output - (60  minutes * Normal Ramp Rate up), or LSL; and
(ii)	If the CLR SCED Base Point is not at HDL, set HDL to the lesser of Aggregated Resource Output + (60  minutes * Normal Ramp Rate down), or HSL.


(df)	Add the ERCOT-deployed MW from Load Resources that are not CLRs and that are providing RRS or ECRS to GTBD linearly ramped over the ten-minute ramp period and add the deployed MW from Load Resources that are not CLRs providing Non-Spin to GTBD linearly ramped over the 30-minute ramp period.  The amount of deployed MW is calculated from the Resource telemetry and from applicable deployment instructions in Extensible Markup Language (XML) messages.  ERCOT shall create a pseudo CLR with net real power consumption  equal to the deployed MW added to GTBD for that SCED interval, LPC and LDL equal to zero, HDL equal to the deployed MW added to GTBD for that SCED interval and MPC equal to the deployed MW instruction in the XML, and a linear Energy Bid Curve defined by a price/quantity pair of $700/MWh at zero MW and a price/quantity pair of $300/MWh corresponding to the deployed MW for that SCED interval. The pseudo CLR will be modeled at the closest applicable energized Electrical Bus where the Load Resource MW was deployed. ERCOT shall generate a linear bid curve defined by a price/quantity pair of $300/MWh for the first MW of Load Resources deployed and a price/quantity pair of $700/MWh for the last MW of Load Resources deployed in each SCED execution.  After recall instruction, the restoration period length and amount of MW added to GTBD during the restoration period will be determined by validated telemetry and the type of Ancillary Service deployed from the Resource.  The TAC shall review the validity of the prices for the bid curve at least annually.  
	[NPRR1238: Insert paragraph (g) below upon system implementation and renumber accordingly:]
(g)	Add the ERCOT-deployed MW from VECL to GTBD linearly ramped over a 30-minute ramp period.  The amount of deployed MW is calculated from the applicable deployment instructions in XML messages. ERCOT shall create a pseudo CLR with net real power consumption  equal to the deployed MW added to GTBD for that SCED interval, LPC and LDL equal to zero, HDL equal to the deployed MW added to GTBD for that SCED interval and MPC equal to the deployed MW instruction in the XML, and a linear Energy Bid Curve defined by a price/quantity pair of $700/MWh at zero MW and a price/quantity pair of $300/MWh corresponding to the deployed MW for that SCED interval. Where information on the VECL MW deployed at a particular Electrical Bus is available, the pseudo CLR will be modeled at the closest applicable energized Electrical Bus where the VECL MW was deployed.  ERCOT shall generate a linear bid curve defined by a price/quantity pair of $300/MWh for the first MW of VECL deployed and a price/quantity pair of $700/MWh for the last MW of VECL deployed in each SCED execution.  After recall instruction, GTBD shall be adjusted to reflect restoration on a linear curve over a one-hour restoration period. The TAC shall review the validity of the prices for the bid curve at least annually.


(eg)	Add the ERCOT-deployed MW from ERS to GTBD.  The amount of deployed MW is determined from the XML messages and ERS contracted capacities for the ERS Time Periods when ERS is deployed.  After recall, an approximation of the amount of un-restored ERS shall be used.  After ERCOT recalls each group, GTBD shall be adjusted to reflect restoration on a linear curve over the assumed restoration period (“RHours”).
The above parameter is defined as follows:
	Parameter
	Unit
	Current Value*

	RHours
	Hours
	4.5

	* Changes to the current value of the parameter(s) referenced in this table above may be recommended by TAC and the ERCOT Board and approved by the Public Utility Commission of Texas (PUCT).  ERCOT shall update parameter values on the first day of the month following PUCT approval unless otherwise directed.  ERCOT shall provide a Market Notice prior to implementation of a revised parameter value.    


(fh)	Add the MW from Real-Time DC Tie imports during an EEA to GTBD.  The amount of MW is determined from the Dispatch Instruction and should continue over the duration of time specified by the ERCOT Operator.
(gi)	Subtract the MW from Real-Time DC Tie exports to address emergency conditions in the receiving electric grid from GTBD.  The amount of MW is determined from the Dispatch Instruction and should continue over the duration of time specified by the receiving grid operator.   
	[NPRR904:  Replace paragraphs (h) and (i) above with the following upon system implementation and renumber accordingly:]
(h)	Add  Add the MW from ERCOT-directed DC Tie imports during an EEA or transmission emergency, to address local transmission system limitations, or due to an emergency action by a neighboring system operator during an emergency that is accommodated by ERCOT to GTBD, and create a pseudo CLR with net real power consumption  equal to the MW added to GTBD for that SCED interval, LPC and LDL equal to zero, HDL and MPC equal to the MW added to GTBD for that SCED interval, and a linear Energy Bid Curve defined by a price/quantity pair of VOLL at zero MW and a price/quantity pair of VOLL corresponding to the MW added to GTBD for that SCED interval. The pseudo CLR will be modeled at GTBDthe corresponding DC Tie Resource Node.  The amount of MW is determined from the Dispatch Instruction and should continue over the duration of time specified by the ERCOT Operator
(i)	Add Add the MW from ERCOT-directed DC Tie export curtailments during an EEA or transmission emergency, to address local transmission system limitations, or due to an emergency action by a neighboring system operator during an emergency that is accommodated by ERCOT to GTBD, and create a pseudo CLR with net real power consumption  equal to the MW added to GTBD for that SCED interval, LPC and LDL equal to zero, HDL and MPC equal to the MW added to GTBD for that SCED interval, and a linear Energy Bid Curve defined by a price/quantity pair of VOLL at zero MW and a price/quantity pair of VOLL corresponding to the MW added to GTBD for that SCED interval. The pseudo CLR will be modeled at GTBDthe corresponding DC Tie Resource Node(s) as negative LSL(s) of pseudo Energy Storage Resource(s) with HSL.  The amount of MW is determined from the Dispatch Instruction and should continue over the duration of time specified by the ERCOT Operator.  The MW added to GTBD associated with any individual DC Tie shall not exceed the higher of DC Tie advisory limit for exports on that tie as of 0600 in the Day-Ahead or subsequent advisory export limit minus the aggregate export on the DC Tie that remained scheduled following the Dispatch Instruction from the ERCOT Operator.
(j)	Subtract Model the MW from ERCOT-directed DC Tie exports to address emergency conditions in the receiving electric grid by creating a pseudo Generation Resource with LSL and LDL equal to zero, HSL and HDL equal to the deployed MW and a linear Energy Offer Curve defined by a price/quantity pair of -250$/MWh at zero MW and a price/quantity pair of -250$/MWh corresponding to the deployed MW.  This pseudo Generation Resource will be located at the from GTBD corresponding DC Tie Resource Node.  The amount of MW is determined from the Dispatch Instruction and should continue over the duration of time specified by the receiving grid operator.
(k)	Subtract Model the MW from ERCOT-directed DC Tie import curtailments to address local transmission system limitations or emergency conditions in the receiving electric grid by creating a pseudo Generation Resource with LSL and LDL equal to zero, HSL and HDL equal to the deployed MW and a linear Energy Offer Curve defined by a price/quantity pair of -250$/MWh at zero MW and a price/quantity pair of -250$/MWh corresponding to the deployed MW.  This pseudo Generation Resource will be located at the from GTBD corresponding DC Tie Resource Node(.  The amount of MW is determined from the Dispatch Instruction and should continue over the duration of time specified by the receiving grid operator.  The MW from ERCOT-directed DC Tie import curtailments to address local transmission system limitations or emergency conditions in the receiving electric gridsubtracted from GTBD associated with any individual DC Tie shall not exceed the higher of DC Tie advisory limit for imports on that tie as of 0600 in the Day-Ahead or subsequent advisory import limit minus the aggregate import on the DC Tie that remained scheduled following the Dispatch Instruction from the ERCOT Operator.


(hj)	Add the MW from energy delivered to ERCOT through registered BLTs during an EEA to GTBD.  The amount of MW is determined from the Dispatch Instruction and should continue over the duration of time specified by the ERCOT Operator.
(ik)	Subtract the MW from energy delivered from ERCOT to another power pool through registered BLTs during emergency conditions in the receiving electric grid from GTBD.  The amount of MW is determined from the Dispatch Instruction and should continue over the duration of time specified by the receiving grid operator.
	[NPRR1006: Insert paragraph (l) below upon system implementation and renumber accordingly:]
[bookmark: _Hlk34211615](l)	Add the ERCOT-deployed MWs from TDSP standard offer Load management programs to GTBD, if ERCOT instructs TDSPs to deploy their standard offer Load management programs.  The amount of deployed MW is the value ERCOT provided for all TDSP standard offer Load management programs in the most current May Report on Capacity, Demand and Reserves in the ERCOT Region, unless modified as specified in this paragraph.  If ERCOT is informed that all or a portion of a TDSP’s standard offer Load management program has been fully exhausted, or has been expanded as the result of a Public Utility Commission of Texas (PUCT) proceeding, ERCOT will remove the associated MW value of any exhausted capacity from the amount of deployed MW or, in the case of an expansion, ERCOT will request an updated MW value from the relevant TDSPs to use in place of the May Report on Capacity, Demand and Reserves in the ERCOT Region (CDR) value for that year.  The initial value ERCOT will use for deployed MW under this paragraph for each calendar year, as well as any subsequent changes to this value, will be communicated to Market Participants in a Market Notice.  After recall, an approximation of the amount of un-restored TDSP standard offer Load management programs shall be used.  GTBD shall be adjusted to reflect restoration on a linear curve over the assumed restoration period (“RHours”) defined by item (g) above.


(j)	Add the ERCOT-deployed MW from Load to GTBD linearly ramped over the 30-minute ramp period.  The amount of deployed MW is calculated from the applicable deployment instructions in Extensible Markup Language (XML) messages. ERCOT shall create a pseudo CLR with net real power consumption  equal to the deployed MW added to GTBD for that SCED interval, LPC and LDL equal to zero, HDL equal to the deployed MW added to GTBD for that SCED interval and MPC equal to the deployed MW instruction in the XML, and a linear Energy Bid Curve defined by a price/quantity pair of $700/MWh at zero MW and a price/quantity pair of $300/MWh corresponding to the deployed MW for that SCED interval. Where information on the Load MW deployed at a particular Electrical Bus is available, the pseudo CLR will be modeled at the closest applicable energized Electrical Bus where the Load MW was deployed, otherwise this pseudo-CLR will be modeled at the Shift Factor reference bus.  After recall instruction, GTBD shall be adjusted to reflect restoration on a linear curve over a one-hour restoration period.  The TAC shall review the validity of the prices for the bid curve at least annually.
(k)	Add the ERCOT-deployed MW from SOG to GTBD linearly ramped over the ten-minute ramp period.  The amount of deployed MW is calculated from the applicable deployment instructions in Extensible Markup Language (XML) messages.  ERCOT shall create a pseudo Generation Resource with LSL and LDL equal to zero, HSL and HDL equal to the deployed MW and a linear Energy Offer Curve defined by a price/quantity pair of RTSWCAP at zero MW and a price/quantity pair of RTSWCAP corresponding to the deployed MW. Where information on the SOG MW deployed at a particular Electrical Bus is available, the pseudo Generation Resource will be modeled at the closest applicable energized Electrical Bus where the SOG MW was deployed, otherwise this pseudo Generation Resource will be modeled at the Shift Factors reference bus. After recall instruction, GTBD shall be adjusted to reflect restoration on a linear curve over a 30-minute restoration period.  The TAC shall review the validity of the prices for the bid curve at least annually.   
(l)	Perform a SCED as described in Section 6.5.7.3, Security Constrained Economic Dispatch, with changes to the inputs in items (a) through (k) above, considering only Competitive Constraints and the non-mitigated Energy Offer Curves.
(m)	Perform mitigation on the submitted Energy Offer Curves using the LMPs from the previous step as the reference LMP.
(n)	Perform a SCED as described in Section 6.5.7.3, Security Constrained Economic Dispatch, with the changes to the inputs in items (a) through (k) above, considering both Competitive and Non-Competitive Constraints and the mitigated Energy Offer Curves.
(o)	The binding Real-Time ReliabilityLMPs Deployment Price Adder for Energy at each Electrical Bus and Settlement Point is equal to the positive difference between the System Lambda from the second step in the two-step SCED process described in item (nq) above. and the System Lambda of the second step in the two-step SCED process described in paragraph (10)(b) of Section 6.5.7.3, Security Constrained Economic Dispatch, except when ERCOT is directing firm Load shed during EEA Level 3.  When ERCOT is directing firm Load shed during EEA Level 3 to either maintain sufficient PRC or stabilize grid frequency, as described in paragraph (3) of Section 6.5.9.4.2, the System Lambda from item (n) shall be replaced by the greater of step 2 System Lambda or VOLL used to determine the Ancillary Service Demand Curves (ASDCs) for the Real-Time Market (RTM) before calculating the LMP for each Electrical Bus and Settlement Point.the Real-Time Reliability Deployment Price Adder for Energy is the VOLL used to determine the Ancillary Service Demand Curves (ASDCs) for the Real-Time Market (RTM) minus the System Lambda of the second step in the two-step SCED process described in paragraph (10)(b) of Section 6.5.7.3.

[bookmark: _Hlk214376348](qp)	For each individual Ancillary Service, the binding Real-Time MCPC Reliability Deployment Price Adder for Ancillary Service is equal to the positive difference between the MCPC for that Ancillary Service from the two step SCED process in item (n) above and the MCPC for that Ancillary Service, except when ERCOT is directing firm Load shed during EEA Level 3.  When ERCOT is directing firm Load shed during EEA Level 3 to either maintain sufficient PRC or stabilize grid frequency, as described in paragraph (3) of Section 6.5.9.4.2, the Real-Time MCPC Reliability Deployment Price Adder for Ancillary Service is the VOLL used to determine the ASDCs minus the MCPC for that Ancillary Service.
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(1)	When the SCED process is not able to reach a solution, ERCOT shall issue a Watch.
(2)	For intervals that the SCED process fails to reach a solution, then the LMPs, and Real-Time MCPCs, Real-Time Reliability Deployment Price Adders for Energy, and Real-Time Reliability Deployment Price Adders for Ancillary Service for the interval for which no solution was reached are equal to the LMPs, and Real-Time MCPCs, Real-Time Reliability Deployment Price Adders for Energy, and Real-Time Reliability Deployment Price Adders for Ancillary Service 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 Section 6.3, Adjustment Period and Real-Time Operations Timeline, then the LMPs, and Real-Time MCPCs, Real-Time Reliability Deployment Price Adders for Energy, and Real-Time Reliability Deployment Price Adders for Ancillary Service, for the failed SCED intervals are equal to the LMPs, and Real-Time MCPCs, Real-Time Reliability Deployment Price Adders for Energy, and Real-Time Reliability Deployment Price Adders for Ancillary Service, 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 ERCOT website.  For intervals covering the first 15 minutes of SCED process execution following a failure, ERCOT shall set the LMPs, and Real-Time MCPCs, Real-Time Reliability Deployment Price Adders for Energy, and Real-Time Reliability Deployment Price Adders for Ancillary Service, equal to the LMPs, and Real-Time MCPCs, Real-Time Reliability Deployment Price Adders for Energy, and Real-Time Reliability Deployment Price Adders for Ancillary Service, in the most recently solved SCED interval prior to the SCED process failure.  ERCOT shall notify the market of this price correction by posting on the ERCOT website.
(3)	In the event that a Market Suspension is declared in accordance with Section 25, Market Suspension and Restart, upon the effective date and time of the Market Suspension, the Market Suspension Settlement methodology set forth in Section 25.5, Market Suspension and Market Restart Settlement, will supersede the provisions set forth in paragraph (2) above.
(4)	Once ERCOT issues a Watch 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;
(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.
(5)	The Watch continues until the SCED process can reach a solution without using the measures in paragraph (4) above.
6.6.1.1	Real-Time Settlement Point Price for a Resource Node
(1)	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 Reliability Deployment Price Adder for Energy.  The Real-Time Settlement Point Price for a 15-minute Settlement Interval is calculated as follows:

RTSPP 	=	Max (-$251, ((RNWF y * (RTLMP y + RTRDPA  y))))
Where the Resource Node weighting factor is:

RNWF y	=	TLMP y / TLMP y
The above variables are defined as follows:
	Variable
	Unit
	Description

	RTSPP 
	$/MWh
	Real-Time Settlement Point Price¾The Real-Time Settlement Point Price at the Settlement Point for the 15-minute Settlement Interval.

	RTLMP y
	$/MWh
	Real-Time Locational Marginal Price per interval¾The Real-Time LMP at the Settlement Point for the SCED interval y.

	RTRDPA y
	$/MWh
	Real-Time Reliability Deployment Price Adder for Energy¾The Real-Time price adder that captures the impact of reliability deployments on energy prices for the SCED interval y.

	RNWF y
	none
	Resource Node Weighting Factor per interval¾The weight used in the Resource Node Settlement Point Price calculation for the portion of the SCED interval y within the Settlement Interval.

	TLMP y
	second
	Duration of SCED interval per interval¾The duration of the portion of the SCED interval y within the Settlement Interval.

	Yy
	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 a Combined Cycle Train 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 of a Combined Cycle Train for each SCED interval is calculated as follows:
For a Combined Cycle Train that is On-Line in the SCED interval:
RTLMP y = ∑CCGR_PhyR RTLMP CCGR_PhyR, y * RTONCCGRWF CCGR_PhyR
For a Combined Cycle Train that is Off-Line in the SCED interval: 
RTLMP y = ∑CCT_PhyR RTLMP CCT_PhyR, y * RTOFFCCGRWF CCT_PhyR
The above variables are defined as follows:
	Variable
	Unit
	Definition

	RTLMP y
	$/MWh
	Real-Time Locational Marginal Price at a logical Resource Node for a Combined Cycle Train¾The Real-Time LMP at the Combined Cycle Generation Resource logical Resource Node for a SCED interval y.

	RTLMP CCGR_PhyR, y
	$/MWh
	Real-Time Locational Marginal Price at a generation unit Resource Node designated in a Combined Cycle Train registration for the On-Line Combined Cycle Generation Resource¾The Real-Time LMP at the Resource Node of a generation unit designated in a Combined Cycle Train registration for the On-Line Combined Cycle Generation Resource for the SCED interval y.

	RTLMP CCT_PhyR, y
	$/MWh
	Real-Time Locational Marginal Price at a generation unit Resource Node registered to the Combined Cycle Train¾The Real-Time LMP at the Resource Node of a generation unit designated in a Combined Cycle Train registration for the SCED interval y.

	RTONCCGRWF CCGR_PhyR, y
	none
	Real-Time On-Line Combined Cycle Generation Resource Weighting Factor¾The Real Time Combined Cycle Generation Resource weighting factor for a generation unit designated in a Combined Cycle Train registration for the On-Line Combined Cycle Generation Resource for the SCED interval y.

	RTOFFCCGRWF CCT_PhyR, y
	none
	Real-Time Off-Line Combined Cycle Generation Resource Weighting Factor¾The Real-Time Combined Cycle Generation Resource weighting factor for a generation unit designated in a Combined Cycle Train registration when the whole Combined Cycle Train is Off-Line for the SCED interval y.

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

	CCT_PhyR
	none
	A generation unit designated in a Combine Cycle Train registration 

	c
	none
	A binding transmission constraint for the SCED interval y.

	y
	none
	A SCED interval in the 15-minute Settlement Interval.  


(b)	For an On-Line Combined Cycle Train, the weight factor for each generation unit registered in an On-Line Combined Cycle Generation Resource shall be the Real-Time power output telemetry in each SCED interval for each generation unit registered in the Combined Cycle Generation Resource divided by the total Real-Time power output telemetry for all of the generation units registered in the Combined Cycle Generation Resource.  For an Off-Line Combined Cycle Train, the weight factor for each generation unit designated in a Combined Cycle Train registration shall be its High Reasonability Limit (HRL) divided by the total sum of the HRL for all generation units registered in the Combined Cycle Train.
Where:
RTONCCGRWF CCGR_PhyR, y = TG CCGR_PhyR / ∑CCGR_PhyR TG CCGR_PhyR
RTOFFCCGRWF CCT_PhyR, y = HRL CCT_PhyR / ∑CCT_PhyR HRL CCT_PhyR
The above variables are defined as follows:
	Variable
	Unit
	Definition

	RTONCCGRWF CCGR_PhyR, y
	none
	Real-Time On-Line Combined Cycle Generation Resource Weighting Factor¾The Real Time Combined Cycle Generation Resource weighting factor for a generation unit designated in a Combined Cycle Train registration for the On-Line Combined Cycle Generation Resource for the SCED interval y.

	TG CCGR_PhyR, y
	MW
	Telemetered Generation for a Combined Cycle Generation Resource generation unit¾The telemetered Real-Time power generation for a generation unit designated in a Combined Cycle Train registration for the On-Line Combined Cycle Generation Resource at the time of State Estimator execution for the SCED interval y.

	RTOFFCCGRWF CCT_PhyR, y
	none
	Real-Time Off-Line Combined Cycle Generation Resource Weighting Factor¾The Real Time Combined Cycle Generation Resource weighting factor for a generation unit designated in a Combined Cycle Train registration when the whole Combined Cycle Train is Off-Line for the SCED interval y.

	HRL CCT_PhyR
	MW
	High Reasonability Limit—The HRL as specified in the ERCOT-approved Resource Registration data for a generation unit designated in a Combined Cycle Train registration.

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

	CCT_PhyR
	none
	A generation unit designated in a Combine Cycle Train registration. 

	y
	none
	A SCED interval in the 15-minute Settlement Interval. 


6.6.1.2	Real-Time Settlement Point Price for a Load Zone
(1)	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	=	Max (-$251, ((TLMP y * LZLMP y) / TLMP y) + RTRDP ) 
For all Load Zones except Direct Current Tie (DC Tie) Load Zones: 


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

RTRDP  =	(RNWF y * RTRDPA y)

RNWF y=		TLMP y / TLMP y
(2)	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              =	Max [-$251, ((RTLMP b, y * LZWF b, y) + RTRDP)]
For all Load Zones except DC Tie Load Zones:


LZWF b, y 	=	(SEL b, y * TLMP y) / [(SEL b, y * TLMP y)]
For a DC Tie Load Zone: 


LZWF b, y 	=	(SEL b, y * TLMP y) / [(SEL b, y * TLMP y)]
SEL b, y	=	1
Where:

RTRDP =	(RNWF y * RTRDPA y) 

RNWF y	=	TLMP y /TLMP y
The above variables are defined as follows:
	Variable
	Unit
	Description

	RTSPP 
	$/MWh
	Real-Time Settlement Point Price¾The Real-Time Settlement Point Price at the Settlement Point, for the 15-minute Settlement Interval.

	RTSPPEW 
	$/MWh
	Real-Time Settlement Point Price Energy-Weighted¾The 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 interval¾The Real-Time LMP at Electrical Bus b in the Load Zone, for the SCED interval y.

	RTRDP 
	$/MWh
	Real-Time Reliability Deployment Price for Energy¾The Real-Time price for the 15-minute Settlement Interval, reflecting the impact of reliability deployments on energy prices that is calculated from the Real-Time Reliability Deployment Price Adder for Energy.

	RTRDPA y
	$/MWh
	Real-Time Reliability Deployment Price Adder for Energy¾The Real-Time price adder that captures the impact of reliability deployments on energy prices for the SCED interval y.

	RNWF y
	none
	Resource Node Weighting Factor per interval¾The 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 interval¾The 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 Price¾The Load Zone LMP for the Load Zone for the SCED interval y.

	SEL b, y
	MW
	State Estimator Load at bus per interval¾The Load value from State Estimator, including a calculated net Load value at each Private Use Network and adjustments to account for Distribution Generation Resource (DGR) and Distribution Energy Storage Resource (DESR) injections and withdrawals that are settled at a Resource Node, excluding Wholesale Storage Load (WSL) and Non-WSL Energy Storage Resource (ESR) Charging Load, for Electrical Bus b in the Load Zone, for the SCED interval y.
	[NPRR1188: Replace the description above with the following upon system implementation:]
State Estimator Load at bus per interval¾The Load value from State Estimator, including a calculated net Load value at each Private Use Network and adjustments to account for Distribution Generation Resource (DGR) and Distribution Energy Storage Resource (DESR) injections and withdrawals that are settled at a Resource Node, excluding Controllable Load Resource (CLR) Load that is not an Aggregate Load Resource (ALR), Wholesale Storage Load (WSL) and Non-WSL Energy Storage Resource (ESR) Charging Load, for Electrical Bus b in the Load Zone, for the SCED interval y.




	TLMP y
	second
	Duration of SCED interval per interval¾The 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.
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(1)	The Real-Time Market Clearing Price for Capacity (MCPC) for Reg-Up is the time-weighted average of the sum of the Real-Time MCPCs for Reg-Up and Real-Time Reliability Deployment Price Adder for Ancillary Service for Reg-Up of each SCED interval in the 15-minute Settlement Interval.  The Real-Time MCPC for Reg-Up for a 15-minute Settlement Interval is calculated as follows:

RTMCPCRU  =    (RNWF y * (RTMCPCRUS y + RTRDPARUS y))
Where:

RNWF y   =  TLMP y / TLMP y
The above variables are defined as follows:
	Variable
	Unit
	Description

	RTMCPCRU 
	$/MW
	Real-Time Market Clearing Price for Capacity for Reg-Up - The Real-Time MCPC for Reg-Up for the 15-minute Settlement Interval.

	RTMCPCRUS y
	$/MW
	Real-Time Market Clearing Price for Capacity for Reg-Up per SCED interval - The Real-Time MCPC for Reg-Up for the SCED interval y.

	RTRDPARUS y
	$/MW
	Real-Time Reliability Deployment Price Adder for Ancillary Service for Reg-Up per SCED interval - The Real-Time price adder for Reg-Up that captures the impact of reliability deployments on Reg-Up prices for the SCED interval y.

	RNWF y
	none
	Resource Node Weighting Factor per interval¾The weight used in the Ancillary Service Price calculation for the portion of the SCED interval y within the Settlement Interval.

	TLMP y
	second
	Duration of SCED interval per interval¾The duration of the portion of the SCED interval y within the Settlement Interval.

	y
	none
	A SCED interval in the 15-minute Settlement Interval.


(2) 	The Real-Time MCPC for Reg-Down is the time-weighted average of the sum of the Real-Time MCPCs for Reg-Down and Real-Time Reliability Deployment Price Adder for Ancillary Service for Reg-Down of each SCED interval in the 15-minute Settlement Interval.  The Real-Time MCPC for Reg-Down for a 15-minute Settlement Interval is calculated as follows:

RTMCPCRD  =    (RNWF y * (RTMCPCRDS y+ RTRDPARDS y))
Where:

RNWF y   =  TLMP y / TLMP y
The above variables are defined as follows:
	Variable
	Unit
	Description

	RTMCPCRD 
	$/MW
	Real-Time Market Clearing Price for Capacity for Reg-Down - The Real-Time MCPC for Reg-Down for the 15-minute Settlement Interval.

	RTMCPCRDS y
	$/MW
	Real-Time Market Clearing Price for Capacity for Reg-Down per SCED interval - The Real-Time MCPC for Reg-Down for the SCED interval y.

	RTRDPARDS y
	$/MW
	Real-Time Reliability Deployment Price Adder for Ancillary Service for Reg-Down per SCED interval - The Real-Time price adder for Reg-Down that captures the impact of reliability deployments on Reg-Down prices for the SCED interval y.

	RNWF y
	none
	Resource Node Weighting Factor per interval¾The weight used in the Ancillary Service Price calculation for the portion of the SCED interval y within the Settlement Interval.

	TLMP y
	second
	Duration of SCED interval per interval¾The duration of the portion of the SCED interval y within the Settlement Interval.

	y
	none
	A SCED interval in the 15-minute Settlement Interval.


(3) 	The Real-Time MCPC for RRS is the time-weighted average of the sum of the Real-Time MCPCs for RRS and Real-Time Reliability Deployment Price Adder for Ancillary Service for RRS of each SCED interval in the 15-minute Settlement Interval.  The Real-Time MCPC for RRS for a 15-minute Settlement Interval is calculated as follows:

RTMCPCRR  =    (RNWF y * (RTMCPCRRS y + RTRDPARRS y))
Where:

RNWF y   =  TLMP y / TLMP y
The above variables are defined as follows:
	Variable
	Unit
	Description

	RTMCPCRR 
	$/MW
	Real-Time Market Clearing Price for Capacity for Responsive Reserve - The Real-Time MCPC for RRS for the 15-minute Settlement Interval.

	RTMCPCRRS y
	$/MW
	Real-Time Market Clearing Price for Capacity for Responsive Reserve per SCED interval - The Real-Time MCPC for RRS for the SCED interval y.

	RTRDPARRS y
	$/MW
	Real-Time Reliability Deployment Price Adder for Ancillary Service for Responsive Reserve per SCED interval - The Real-Time price adder for RRS that captures the impact of reliability deployments on RRS prices for the SCED interval y. 

	RNWF y
	none
	Resource Node Weighting Factor per interval¾The weight used in the Ancillary Service Price calculation for the portion of the SCED interval y within the Settlement Interval.

	TLMP y
	second
	Duration of SCED interval per interval¾The duration of the portion of the SCED interval y within the Settlement Interval.

	y
	none
	A SCED interval in the 15-minute Settlement Interval.


(4) 	The Real-Time MCPC for ECRS is the time-weighted average of the sum of the Real-Time MCPC for ECRS and Real-Time Reliability Deployment Price Adder for Ancillary Service for ECRS of each SCED interval in the 15-minute Settlement Interval.  The Real-Time MCPC for ECRS for a 15-minute Settlement Interval is calculated as follows:

RTMCPCECR  =    (RNWF y * (RTMCPCECRS y+ RTRDPAECRS y))
Where:

RNWF y   =  TLMP y / TLMP y
The above variables are defined as follows:
	Variable
	Unit
	Description

	RTMCPCECR 
	$/MW
	Real-Time Market Clearing Price for Capacity for ERCOT Contingency Reserve - The Real-Time MCPC for ECRS for the 15-minute Settlement Interval.

	RTMCPCECRS y
	$/MW
	Real-Time Market Clearing Price for Capacity for ERCOT Contingency Reserve per SCED interval - The Real-Time MCPC for ECRS for the SCED interval y.

	RTRDPAECRS y
	$/MW
	Real-Time Reliability Deployment Price Adder for Ancillary Service for ECRS per SCED interval - The Real-Time price adder for ECRS that captures the impact of reliability deployments on ECRS prices for the SCED interval y. 

	RNWF y
	none
	Resource Node Weighting Factor per interval¾The weight used in the Ancillary Service Price calculation for the portion of the SCED interval y within the Settlement Interval.

	TLMP y
	second
	Duration of SCED interval per interval¾The duration of the portion of the SCED interval y within the Settlement Interval.

	y
	none
	A SCED interval in the 15-minute Settlement Interval.


(5) 	The Real-Time MCPC for Non-Spin is the time-weighted average of the sum of the Real-Time MCPC for Non-Spin and Real-Time Reliability Deployment Price Adders for Ancillary Service for Non-Spin of each SCED interval in the 15-minute Settlement Interval.  The Real-Time MCPC for Non-Spin for a 15-minute Settlement Interval is calculated as follows:

RTMCPCNS  =    (RNWF y * (RTMCPCNSS y+ RTRDPANSS y))
Where:

RNWF y   =  TLMP y / TLMP y
The above variables are defined as follows:
	Variable
	Unit
	Description

	RTMCPCNS 
	$/MW
	Real-Time Market Clearing Price for Capacity for Non-Spin - The Real-Time MCPC for Non-Spin for the 15-minute Settlement Interval.

	RTMCPCNSS y
	$/MW
	Real-Time Market Clearing Price for Capacity for Non-Spin per SCED interval - The Real-Time MCPC for Non-Spin for the SCED interval y.

	RTRDPANSS y
	$/MW
	Real-Time Reliability Deployment Price Adder for Ancillary Service for Non-Spin per SCED interval - The Real-Time price adder for Non-Spin that captures the impact of reliability deployments on Non-Spin prices for the SCED interval y. 

	RNWF y
	none
	Resource Node Weighting Factor per interval¾The weight used in the Ancillary Service Price calculation for the portion of the SCED interval y within the Settlement Interval.

	TLMP y
	second
	Duration of SCED interval per interval¾The duration of the portion of the SCED interval y within the Settlement Interval.

	y
	none
	A SCED interval in the 15-minute Settlement Interval.


[bookmark: _Toc214878954]6.6.1.7		Real-Time Reliability Deployment Prices for Ancillary Services
(1)	The Real-Time Reliability Deployment Price for Ancillary Service for Reg-Up (RTRDPRU) is the time-weighted average of the sum of the Real-Time Reliability Deployment Price Adders for Ancillary Service for Reg-Up per SCED interval.  The Real-Time Reliability Deployment Price for Ancillary Service for Reg-Up for a 15-minute Settlement Interval is calculated as follows:
RTRDPRU  =    (RNWF y *  RTRDPARUS y)
Where:

RNWF y   =  TLMP y / TLMP y
The above variables are defined as follows:
	Variable
	Unit
	Description

	RTRDPRU
	$/MW
	Real-Time Reliability Deployment Price for Ancillary Service for Reg-Up - The Real-Time Reliability Deployment Price for Ancillary Service for Reg-Up for the 15-minute Settlement Interval.

	RTRDPARUS y
	$/MW
	Real-Time Reliability Deployment Price Adder for Ancillary Service for Reg-Up per SCED interval - The Real-Time price adder for Reg-Up that captures the impact of reliability deployments on Reg-Up prices for the SCED interval y.

	RNWF y
	none
	Resource Node Weighting Factor per interval¾The weight used in the Ancillary Service Price calculation for the portion of the SCED interval y within the Settlement Interval.

	TLMP y
	second
	Duration of SCED interval per interval¾The duration of the portion of the SCED interval y within the Settlement Interval.

	y
	none
	A SCED interval in the 15-minute Settlement Interval.


(2) 	The Real-Time Reliability Deployment Price for Ancillary Service for Reg-Down (RTRDPRD) is the time-weighted average of the sum of the Real-Time Reliability Deployment Price Adders for Ancillary Service for Reg-Down per SCED interval.  The Real-Time Reliability Deployment Price for Ancillary Service for Reg-Down for a 15-minute Settlement Interval is calculated as follows:
RTRDPRD  =    (RNWF y * RTRDPARDS y)
Where:

RNWF y   =  TLMP y / TLMP y
The above variables are defined as follows:
	Variable
	Unit
	Description

	RTRDPRD
	$/MW
	Real-Time Reliability Deployment Price for Ancillary Service for Reg-Down - The Real-Time Reliability Deployment Price for Ancillary Service for Reg-Down for the 15-minute Settlement Interval.

	RTRDPARDS y
	$/MW
	Real-Time Reliability Deployment Price Adder for Ancillary Service for Reg-Down per SCED interval - The Real-Time price adder for Reg-Down that captures the impact of reliability deployments on Reg-Down prices for the SCED interval y.

	RNWF y
	none
	Resource Node Weighting Factor per interval¾The weight used in the Ancillary Service Price calculation for the portion of the SCED interval y within the Settlement Interval.

	TLMP y
	second
	Duration of SCED interval per interval¾The duration of the portion of the SCED interval y within the Settlement Interval.

	y
	none
	A SCED interval in the 15-minute Settlement Interval.


(3) 	The Real-Time Reliability Deployment Price for Ancillary Service for Responsive Reserve (RTRDPRRS) is the time-weighted average of the sum of the Real-Time Reliability Deployment Price Adders for Ancillary Service for Responsive Reserve per SCED interval.  The Real-Time Reliability Deployment Price for Ancillary Service for Responsive Reserve for a 15-minute Settlement Interval is calculated as follows:

RTRDPRRS  =    (RNWF y * RTRDPARRS y)
Where:

RNWF y   =  TLMP y / TLMP y
The above variables are defined as follows:
	Variable
	Unit
	Description

	RTRDPRRS 
	$/MW
	Real-Time Reliability Deployment Price for Ancillary Service for Responsive Reserve - The Real-Time Reliability Deployment Price for Ancillary Service for RRS for the 15-minute Settlement Interval.

	RTRDPARRS y
	$/MW
	Real-Time Reliability Deployment Price Adder for Ancillary Service for Responsive Reserve per SCED interval - The Real-Time price adder for RRS that captures the impact of reliability deployments on RRS prices for the SCED interval y. 

	RNWF y
	none
	Resource Node Weighting Factor per interval¾The weight used in the Ancillary Service Price calculation for the portion of the SCED interval y within the Settlement Interval.

	TLMP y
	second
	Duration of SCED interval per interval¾The duration of the portion of the SCED interval y within the Settlement Interval.

	y
	none
	A SCED interval in the 15-minute Settlement Interval.


(4) 	The Real-Time Reliability Deployment Price for Ancillary Service for ERCOT Contingency Reserve (RTRDPECR) is the time-weighted average of the sum of the Real-Time Reliability Deployment Price Adders for Ancillary Service for ERCOT Contingency Reserve per SCED interval.  The Real-Time Reliability Deployment Price for Ancillary Service for ERCOT Contingency Reserve for a 15-minute Settlement Interval is calculated as follows:

RTRDPECR  =    (RNWF y * RTRDPAECRS y)
Where:

RNWF y   =  TLMP y / TLMP y
The above variables are defined as follows:
	Variable
	Unit
	Description

	RTRDPECR
	$/MW
	Real-Time Market Clearing Price for Capacity for ERCOT Contingency Reserve - The Real-Time Reliability Deployment Price for Ancillary Service for ECRS for the 15-minute Settlement Interval.

	RTRDPAECRS y
	$/MW
	Real-Time Reliability Deployment Price Adder for Ancillary Service for ECRS per SCED interval - The Real-Time price adder for ECRS that captures the impact of reliability deployments on ECRS prices for the SCED interval y. 

	RNWF y
	none
	Resource Node Weighting Factor per interval¾The weight used in the Ancillary Service Price calculation for the portion of the SCED interval y within the Settlement Interval.

	TLMP y
	second
	Duration of SCED interval per interval¾The duration of the portion of the SCED interval y within the Settlement Interval.

	y
	none
	A SCED interval in the 15-minute Settlement Interval.


(5) 	The Real-Time Reliability Deployment Price for Ancillary Service for ERCOT Non-Spin (RTRDPNS) is the time-weighted average of the sum of the Real-Time Reliability Deployment Price Adders for Ancillary Service for Non-Spin per SCED interval.  The Real-Time Reliability Deployment Price for Ancillary Service for Non-Spin for a 15-minute Settlement Interval is calculated as follows:

RTRDPNS  =    (RNWF y * RTRDPANSS y)
Where:

RNWF y   =  TLMP y / TLMP y
The above variables are defined as follows:
	Variable
	Unit
	Description

	RTRDPNS
	$/MW
	Real-Time Market Clearing Price for Capacity for Non-Spin - The Real-Time Reliability Deployment Price for Ancillary Service for ECRS for the 15-minute Settlement Interval.

	RTRDPANSS y
	$/MW
	Real-Time Reliability Deployment Price Adder for Ancillary Service for Non-Spin per SCED interval - The Real-Time price adder for Non-Spin that captures the impact of reliability deployments on Non-Spin prices for the SCED interval y. 

	RNWF y
	none
	Resource Node Weighting Factor per interval¾The weight used in the Ancillary Service Price calculation for the portion of the SCED interval y within the Settlement Interval.

	TLMP y
	second
	Duration of SCED interval per interval¾The duration of the portion of the SCED interval y within the Settlement Interval.

	y
	none
	A SCED interval in the 15-minute Settlement Interval.


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, consumed as WSL, or consumed as Non-WSL ESR Charging Load at the Settlement Point; plus
	[NPRR1188:  Replace item (a) above with the following upon system implementation:]
[bookmark: _Hlk115958550](a)	The energy produced or consumed at the Settlement Point by all its Generation Resources, ESR Charging Load with WSL treatment, ESR Charging Load with Non-WSL treatment, or CLRs that are not ALRs; 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) * {((RESREV q, r, gsc, p)) + (WSLAMTTOT q, r, p) + (ESRNWSLAMTTOT 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)]}
	[NPRR1188:  Replace the formula “RTEIAMT q, p” above with the following upon system implementation:]




RTEIAMT q, p		= (-1) * {((RESREV q, r, gsc, p)) + (WSLAMTTOT q, r, p) + ([image: ]CLRAMTTOT q, r, p) + (ESRNWSLAMTTOT 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		=  ( MEBL q,r,b)
	[NPRR1188:  Insert the formula “CLRTOT q, p” below upon system implementation:]
CLRTOT q, p		= [image: ]([image: ]MEBCL q, r, b)




ESRNWSLTOT q, p	=  ( MEBR q, r, b)


RNIMBAL q, p		= (RESMEB q, r, gsc, p) + WSLTOT q, p + ESRNWSLTOT 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)
	[NPRR1188:  Replace the formula “RNIMBAL q, p” above with the following upon system implementation:]


RNIMBAL q, p		= (RESMEB q, r, gsc, p) + WSLTOT q, p + CLRTOT q, p + ESRNWSLTOT 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.
	[NPRR1188:  Replace the description above with the following upon system implementation:]
Day-Ahead Energy Purchase per QSE per Settlement Point—The QSE q’s DAM Energy Bids, Energy Bid Curves, and bid portion of Energy Bid/Offer Curves 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 Point¾The 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 Point¾The 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.  

	

		[NPRR1188:  Insert the variable “CLRTOT q, p” below upon system implementation:]
	CLRTOT q, p
	MWh
	CLR Load Total—The total energy metered by the Settlement Meters which measures CLR Load for the QSE q at Settlement Point p.  







	ESRNWSLTOT q, p
	MWh
	ESR Non-WSL Total—The total energy metered by the Settlement Meters which measure Non-WSL ESR Charging Load for the QSE q at Settlement Point p.  

	MEBL q,r,b
	MWh
	Metered Energy for Wholesale Storage Load at bus¾The 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.  

	

		[NPRR1188:  Insert the variable “MEBCL q, r, b” below upon system implementation:]
	MEBCL q, r, b
	MWh
	Calculated Metered Energy for CLR Load at Bus—The calculated CLR Load, adjusted for Unaccounted For Energy (UFE), for the 15-minute Settlement Interval represented as a negative value, for the QSE q, Resource r, at bus b.







	MEBR q, r, b
	MWh
	Adjusted Metered Energy for Energy Storage Resource Load at Bus - The energy metered by the Settlement Meter which measures Non-WSL ESR Charging Load for the 15-minute Settlement Interval represented as a negative value, for the QSE q, Resource r, at bus b.   
	[NPRR1188:  Replace the description above with the following upon system implementation:]
Calculated Metered Energy for Energy Storage Resource Load at Bus - The calculated Non-WSL ESR Charging Load, adjusted for UFE, 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.

		[NPRR1188:  Insert the variable “CLRAMTTOT q, r, p” below upon system implementation:]
	CLRAMTTOT q, r, p
	$
	CLR Load Settlement—The total payment or charge to QSE q, Resource r, at Settlement Point p, for CLR Load for each 15-minute Settlement Interval.







	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.

	ESRNWSLAMTTOT q, r, p
	$
	Energy Storage Resource Non-WSL Settlement—The total payment or charge to QSE q, Resource r, at Settlement Point p, for Non-WSL ESR Charging Load 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 positive Supervisory Control and Data Acquisition (SCADA) values (GSSPLITSCA) for a particular Generation Resource or ESR r that is part of a net metering configuration and dividing by the sum of all positive 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 ESR that is located at the Facility with net metering.
	[NPRR1188:  Replace the description above with the following upon system implementation:]
A Generation Resource, a CLR that is not an ALR, or ESR that is located at the Facility with net metering.




	gsc
	none
	A generation site code.

	b
	none
	An Electrical Bus.


[bookmark: _Hlk214543209](3)	For a facility with Settlement Meters that measure ESR Load, the total payment or charge for ESR Load is calculated for a QSE, ESR, and Settlement Point for each 15-minute Settlement Interval.
The WSL is settled as follows: 
WSLAMTTOT q, r, p	= [image: ] (RTRMPRESR b * MEBL q, r, b)
The Non-WSL ESR Charging Load is settled as follows: 
ESRNWSLAMTTOT q, r, p	= [image: ] (RTRMPRESR b * MEBR q, r, b)
Where the price for Settlement Meter is determined as follows:
RTRMPRESR b 	= Max [-$251, ([image: image010](RNWFL b, y * RTLMP b, y) + RTRDP)]]
Where the weighting factor for the Electrical Bus associated with the meter is:
RNWFL b, y 		= [Max (0.001, ABS( [image: image001]Min(0, BP r, y))) * TLMP y] / 
			[[image: image010]Max (0.001, ABS( [image: image001] Min(0, BP r, y))) * TLMP y]
Where:
RTRDP =		[image: ](RNWF  y * RTRDPA y)
RNWF y =		TLMP y / [image: ]TLMP y
The summation is over all ESR Load 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 interval¾The Real-Time LMP for the meter at Electrical Bus b, for the SCED interval y.

	TLMP y
	second
	Duration of SCED interval per interval¾The duration of the SCED interval y.

	
	
	

	RTRDP
	$/MWh
	Real-Time Reliability Deployment Price for Energy ¾The Real-Time price for the 15-minute Settlement Interval, reflecting the impact of reliability deployments on energy prices that is calculated from the Real-Time Reliability Deployment Price Adder for Energy.

	RTRDPA y
	$/MWh
	Real-Time Reliability Deployment Price Adder for Energy ¾The Real-Time price adder that captures the impact of reliability deployments on energy prices for the SCED interval y.

	RNWF y
	none
	Resource Node Weighting Factor per interval¾The weight used in the Real-Time Reliability Deployment price calculation for the portion of the SCED interval y within the Settlement Interval.

	MEBL q,r,b
	MWh
	Metered Energy for Wholesale Storage Load at bus¾The 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.  

	MEBR q, r, b
	MWh
	Metered Energy for Energy Storage Resource Load at Bus - The energy metered by the Settlement Meter which measures Non-WSL ESR Charging Load 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.

	ESRNWSLAMTTOT q, r, p
	$
	Energy Storage Resource Non-WSL Settlement—The total payment or charge to QSE q, Resource r, at Settlement Point p, for Non-WSL ESR Charging Load for each 15-minute Settlement Interval.

	RNWFL b, y
	none
	Net meter Weighting Factor per interval for the Energy Metered as Energy Storage Resource LoadThe weight factor used in net meter price calculation for meters in Electrical Bus b, for the SCED interval y, for the ESR Load associated with an ESR.  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.

	RTRMPRESR b
	$/MWh
	Real-Time Price for the Energy Metered as Energy Storage Resource Load at bus¾The Real-Time price for the Settlement Meter which measures ESR Load at Electrical Bus b, for the 15-minute Settlement Interval.

	BP r, y
	MW
	Base Point per Resource per interval - The Base Point of Resource r, for the SCED interval y.  

	q
	none
	A QSE.

	gsc
	none
	A generation site code.

	r
	none
	An ESR.  

	p
	none
	A Resource Node Settlement Point.

	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.



	[NPRR1188:  Replace paragraph (3) above with the following upon system implementation:]
(3)	For a facility with Settlement Meters that measure CLR (that is not an ALR) or ESR Load, the total payment or charge for CLR (that is not an ALR) or ESR Load is calculated for a QSE, CLR (that is not an ALR) or ESR, and Settlement Point for each 15-minute Settlement Interval.
The WSL is settled as follows: 

WSLAMTTOT q, r, p	=  (RTRMPRESR b * MEBL q, r, b)
The Non-WSL ESR Charging Load is settled as follows: 

ESRNWSLAMTTOT q, r, p	=  (RTRMPRESR b * MEBR q, r, b)
Where: 
MEBR q, r, b	=	MEBRFG q, r, b + MEBRSG q, r, b  
The total Non-WSL ESR Charging Load is included in the Real-Time Adjusted Meter Load (AML) per QSE.
Where the price for Settlement Meter is determined as follows:
RTRMPRESR b 	= Max [-$251, ([image: image010](RNWFL b, y * RTLMP b, y ) + RTRDP)]
The CLR Load is settled as follows: 
CLRAMTTOT q, r, p	= [image: ] (RTRMPRCLR b * MEBCL q, r, b)
Where: 
MEBCL q, r, b	=	MEBCLFG q, r, b + MEBCLSG q, r, b  
The total CLR Load is included in the Real-Time AML per QSE.
Where the price for Settlement Meter is determined as follows:
RTRMPRCLR b 	= Max [-$251, ([image: image010](RNWFL b, y * RTLMP b, y) + RTRDP)))]
Where the weighting factor for the Electrical Bus associated with the meter is:
RNWFL b, y 		= [Max (0.001, ABS( [image: image001]Min(0, BP r, y))) * TLMP y] / 
			[[image: image010]Max (0.001, ABS( [image: image001] Min(0, BP r, y))) * TLMP y]
Where:

RTRDP =		(RNWF  y * RTRDPA y)

RNWF y =		TLMP y / TLMP y
The summation is over all CLR (that is not an ALR) or ESR Load 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 interval¾The Real-Time LMP for the meter at Electrical Bus b, for the SCED interval y.

	TLMP y
	second
	Duration of SCED interval per interval¾The duration of the SCED interval y.

	
	
	

	RTRDP
	$/MWh
	Real-Time Reliability Deployment Price for Energy ¾The Real-Time price for the 15-minute Settlement Interval, reflecting the impact of reliability deployments on energy prices that is calculated from the Real-Time Reliability Deployment Price Adder for Energy.

	RTRDPA y
	$/MWh
	Real-Time Reliability Deployment Price Adder for Energy ¾The Real-Time price adder that captures the impact of reliability deployments on energy prices for the SCED interval y.

	RNWF y
	none
	Resource Node Weighting Factor per interval¾The weight used in the Real-Time Reliability Deployment price calculation for the portion of the SCED interval y within the Settlement Interval.

	MEBL q,r,b
	MWh
	Metered Energy for Wholesale Storage Load at Bus¾The 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.  

	MEBCL q, r, b
	MWh
	Calculated Metered Energy for CLR Load at Bus - The calculated CLR Load, adjusted for UFE, for the 15-minute Settlement Interval represented as a negative value, for the QSE q, Resource r, at bus b.   

	MEBCLFG q, r, b
	MWh
	Adjusted Metered Energy for CLR Load supplied from the grid at Bus (Calculated)—The portion of energy metered by the Settlement Meter which measures CLR Load supplied from the grid that is adjusted for losses, for the 15-minute Settlement Interval represented as a negative value, for the QSE q, Resource r, at bus b.

	MEBCLSG q, r, b
	MWh
	Metered Energy for CLR Load supplied from co-located generation with Net Metering arrangement, at Bus (Calculated) —The portion of energy metered by the Settlement Meter which measures CLR Load supplied from the co-located generation with Net Metering arrangement. This is not adjusted for losses, for the 15-minute Settlement Interval represented as a negative value, for the QSE q, Resource r, at bus b.

	MEBR q, r, b
	MWh
	Calculated Metered Energy for Energy Storage Resource Load at Bus - The calculated Non-WSL ESR Charging Load, adjusted for UFE, for the 15-minute Settlement Interval represented as a negative value, for the QSE q, Resource r, at bus b.   

	MEBRFG q, r, b
	MWh
	Adjusted Metered Energy for Energy Storage Resource Load supplied from the grid at Bus (Calculated) —The portion of energy metered by the Settlement Meter which measures Non-WSL ESR Charging Load supplied from the grid that is adjusted for losses, for the 15-minute Settlement Interval represented as a negative value, for the QSE q, Resource r, at bus b.

	MEBRSG q, r, b
	MWh
	Metered Energy for Energy Storage Resource Load supplied from co-located generation with Net Metering arrangement, at Bus (Calculated) —The portion of energy metered by the Settlement Meter which measures Non-WSL ESR Charging Load supplied from the co-located generation with Net Metering arrangement.  This is not adjusted for losses, 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.

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

	ESRNWSLAMTTOT q, r, p
	$
	Energy Storage Resource Non-WSL Settlement—The total payment or charge to QSE q, Resource r, at Settlement Point p, for Non-WSL ESR Charging Load for each 15-minute Settlement Interval.

	RNWFL b, y
	none
	Net meter Weighting Factor per interval for the Energy Metered as Energy Storage Resource Load or CLR LoadThe weight factor used in net meter price calculation for meters in Electrical Bus b, for the SCED interval y, for the ESR Load associated with an ESR or for the CLR Load associated with a CLR that is not an ALR.  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.

	RTRMPRESR b
	$/MWh
	Real-Time Price for the Energy Metered as Energy Storage Resource Load at bus¾The Real-Time price for the Settlement Meter which measures ESR Load at Electrical Bus b, for the 15-minute Settlement Interval.

	RTRMPRCLR b
	$/MWh
	Real-Time Price for the CLR Energy Metered at bus¾The Real-Time price for the Settlement Meter which measures CLR Load at Electrical Bus b, for the 15-minute Settlement Interval.

	BP r, y
	MW
	Base Point per Resource per interval - The Base Point of Resource r, for the SCED interval y.  

	q
	none
	A QSE.

	gsc
	none
	A generation site code.

	r
	none
	A CLR (that is not an ALR) or an ESR.  

	p
	none
	A Resource Node Settlement Point.

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

NMSAMTTOT gsc	=	 [(RTRMPR b * MEB gsc, b) + (RTRMPR b * MEBC gsc, b)]  
Where the price for Settlement Meter is determined as follows:
RTRMPR b 		=	Max [-$251, ([image: image010](RNWF b, y * RTLMP b, y) + RTRDP)]
Where the weighting factor for the Electrical Bus associated with the meter is:

RNWF b, y 		= [Max (0.001, Max (0, BP r, y)) * TLMP y] / 

		[[image: image010]Max (0.001, Max (0, BP r, y)) * TLMP y]
Where:

	RTRDP 		=		(RNWF  y * RTRDPA y)

	RNWF y		=		TLMP y / 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 bus¾The Real-Time price for the Settlement Meter at Electrical Bus b, for the 15-minute Settlement Interval.

	MEB gsc, b
	MWh
	Metered Energy at Bus¾The metered energy by the Settlement Meter which is not upstream from another Settlement Meter which measures ESR Load for the 15-minute Settlement Interval.  A positive value represents energy produced, and a negative value represents energy withdrawn.
	[NPRR1188:  Replace the description above with the following upon system implementation:]
Metered Energy at Bus¾The metered energy by the Settlement Meter which is not upstream from another Settlement Meter which measures CLR (that is not an ALR) or ESR Load for the 15-minute Settlement Interval.  A positive value represents energy produced, and a negative value represents energy withdrawn.




	
	
	

	RTRDP
	$/MWh
	Real-Time Reliability Deployment Price for Energy¾The Real-Time price for the 15-minute Settlement Interval, reflecting the impact of reliability deployments on energy prices that is calculated from the Real-Time Reliability Deployment Price Adder for Energy.

	RTRDPA y
	$/MWh
	Real-Time Reliability Deployment Price Adder for Energy ¾The Real-Time price adder that captures the impact of reliability deployments on energy prices for the SCED interval y.

	RNWF y
	none
	Resource Node Weighting Factor per interval¾The 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 interval¾The Real-Time LMP for the meter at Electrical Bus b, for the SCED interval y.

	TLMP y
	second
	Duration of SCED interval per interval¾The 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) ¾ The calculated energy for the 15-minute Settlement Interval for a Settlement Meter which is upstream from another Settlement Meter which measures ESR Load.  A positive value represents energy produced, and a negative value represents energy withdrawn.
	[NPRR1188:  Replace the description above with the following upon system implementation:]
Metered Energy at Bus (Calculated) ¾ The calculated energy for the 15-minute Settlement Interval for a Settlement Meter which is upstream from another Settlement Meter which measures CLR (that is not an ALR) or ESR Load.  A positive value represents energy produced, and a negative value represents energy withdrawn.  This is not adjusted for losses and UFE.




	Ggsc
	none
	A generation site code.

	Rr
	none
	A Generation Resource or ESR that is located at the Facility with net metering.  

	Yy
	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.

	Bb
	none
	An Electrical Bus.


(5)	The Generation Resource or ESR 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 	= Max(GSSPLITSCA r, 0) / Max(GSSPLITSCA r, 0)
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 positive SCADA values (GSSPLITSCA) for a particular Generation Resource or ESR r that is part of a net metering configuration and dividing by the sum of all positive 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 positive 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 or ESR 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	=	 RTEIAMT q, p
The above variables are defined as follows:
	Variable
	Unit
	Definition

	RTEIAMTQSETOT q
	$
	Real-Time Energy Imbalance Amount QSE Total per QSE¾The 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.


[bookmark: _Toc481502895][bookmark: _Toc496080063][bookmark: _Toc175157444]6.6.3.6	Real-Time High Dispatch Limit Override Energy Payment  
(1)	If ERCOT directs a Generation Resource or ESR to reduce real power output by employing a manual High Dispatch Limit (HDL) override, or issues a Verbal Dispatch Instruction (VDI) to a Generation Resource or ESR to adjust its operation to produce the same effect, and the reduction causes the QSE to suffer a demonstrable financial loss, the QSE may be eligible for a Real-Time High Dispatch Limit Override Energy Payment, as calculated below, upon providing documented proof of that loss.  In order to qualify for this payment the QSE must:
(a)	Have complied with ERCOT Dispatch Instructions to reduce real power output;
(b)	Have either received a SCED Base Point equal to the Resource’s HDL override value or received a SCED Base Point less than the Resource’s output level at the time of the instruction but greater than or equal to the instructed operating level specified in the VDI, during the 15-minute Settlement Interval;
(c)	Have incurred a demonstrable financial loss (excluding lost opportunity costs) caused by the HDL override associated with one of the following:
(i)	Variable cost components of DAM obligations;
(ii)	QSEs representing only Generation Resources in their portfolio with an HDL override for a Resource with a bilateral contract to sell energy at its Resource Node; or
(iii)	Incremental costs incurred by a QSE in the RTM to serve its Load if the HDL override for a Resource in the same QSE portfolio as the Load, causes the QSE to be short energy compared to its Load; and
(d)	File a timely Settlement and billing dispute in accordance with Section 9.14, Settlement and Billing Dispute Process, including the following items: 
(i)	An attestation signed by an officer or executive with authority to bind the QSE;
(ii)	The dollar amount and calculation of the financial loss by Settlement Interval;
(iii)	An explanation of the nature of the loss and how it was attributable to the HDL override or equivalent VDI issued by ERCOT; and 
(iv)	Sufficient documentation to support the QSE’s calculation of the amount of the financial loss.
(2)	Notwithstanding the attestation requirement described in paragraph (1)(d) above, for QSEs filing a demonstrable financial loss per paragraph (1)(c)(iii) above, the attestation must also state that the Resource with the HDL override was serving the Load in the same QSE portfolio as the Resource, at the time the HDL override was issued.
(3)        If the total Settlement amount of High Dispatch Limit Override Energy Payments exceeds $3.5 million in a calendar year, ERCOT will report to the Technical Advisory Committee (TAC) the causes of the payments and provide recommendations on how to reduce the costs both operationally and based on the eligible demonstrable financial loss criteria in paragraph (1)(c) above.
(4)	ERCOT may request additional supporting documentation or explanation with respect to the submitted materials within 15 Business Days of receipt.  Additional information requested by ERCOT must be provided by the QSE within 15 Business Days of ERCOT’s request.  ERCOT will provide Notice of its acceptance or rejection of the claim for the High Dispatch Limit Override Energy Payment within 15 Business Days of the updated submission. 
(5)	The Energy Offer Curve or Energy Bid/Offer Curve used to calculate the Real-Time High Dispatch Limit Override Energy Payment will be the most recent valid Energy Offer Curve or Energy Bid/Offer Curve received by ERCOT that was effective for the disputed interval(s) when the HDL override or equivalent VDI was issued.  If no curve exists for the interval being disputed, ERCOT will use the most recent valid Energy Offer Curve or Energy Bid/Offer Curve received before the HDL override or equivalent VDI was issued for an interval prior to the disputed interval(s).
(6)	The amount recoverable under this section shall be offset by any Ancillary Service Imbalance revenues received by the QSE that the QSE would not have earned had ERCOT not issued an HDL override.
	The payment shall be calculated as follows:  
HDLOEAMT q, r, p, i =  	(-1) * Min {HDLOAL q, r, p, i, Max(0, ((RTSPP p, i  – RTRDP i – RTEOCOST q, r, i) * HDLOQTY q, r, p, i))}Where:
HDLOQTY q, r, p, i       =  Max(0, (¼ (HDLOBRKP q, r, p, i – AVGHDL q, r, p, i)))
HDLOBRKP q, r, p, i      =  Min(AVGHSL q, r, p, i, HDLOBRKPCP q, r, p, i)
The above variables are defined as follows:
	Variable
	Unit
	Definition

	HDLOAL q, r, p, i
	$
	High Dispatch Limit override attested losses—The financial loss to the Resource r represented by QSE q due to the HDL override as attested by the QSE in accordance with paragraph (1)(d) above.  For a combined cycle Resource, r is a Combined Cycle Train.

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

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

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

	AVGHSL q, r, p, i
	MW
	Average High Sustained Limit per QSE per Settlement Point per Resource—The time-weighted average High Sustained Limit (HSL) for the Generation Resource or ESR r represented by QSE q at Settlement Point p within the 15-minute Settlement Interval i.  For a Combined Cycle Train, the Resource r is a Combined Cycle Train.  In the case of a VDI that is equivalent to an HDL override, this value is set equal to the HSL of Generation Resource, or ESR r at the time that the VDI is issued to the QSE.

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

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

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

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

	RTRDP i
	$/MWh
	Real-Time Reliability Deployment Price for Energy¾The Real-Time price for the 15-minute Settlement Interval i, reflecting the impact of reliability deployments on energy prices that is calculated from the Real-Time Reliability Deployment Price Adder for Energy.

	q
	none
	A QSE.

	r
	none
	A Generation Resource or ESR.

	p
	none
	A Resource Node Settlement Point.

	i
	none
	A 15-minute Settlement Interval.


(7)	The total compensation to each QSE for an HDL override for the 15-minute Settlement Interval is calculated as follows:
HDLOEAMTQSETOT q, i  =  [image: ][image: ]HDLOEAMT q, r, p, i
The above variables are defined as follows:
	Variable
	Unit
	Definition

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

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

	q
	none
	A QSE.

	r
	none
	A Generation Resource or ESR.

	p
	none
	A Resource Node Settlement Point.

	i
	none
	A 15-minute Settlement Interval.


[bookmark: _Toc175157447]6.6.3.8	Real-Time Payment or Charge for Energy from a Settlement Only Distribution Generator (SODG) or a Settlement Only Transmission Generator (SOTG) 
(1)	The payment or charge to each QSE for energy from an SODG or an SOTG shall be based on an identified nodal energy price, RTESOGPR, as described in this subsection, with the following exceptions:
(a)	An SODG or SOTG that has opted out of nodal pricing as described in paragraph (5) below; or 
(b)	Any site with one or more ESS SODGs or SOTGs where the ESS capacity constitutes more than 50% of the site’s total SOG nameplate capacity.
(2)	For an SODG, the price used as the basis for the 15-minute Real-Time price calculation is the time-weighted price at the Electrical Bus associated with this mapped Load in the Network Operations Model.  For an SOTG, the price used as the basis for the 15-minute Real-Time price calculation is the time-weighted price at the Electrical Bus as determined by ERCOT in review of the meter location of the SOTG in the Network Operations Model.  SODG and SOTG sites will be represented as a single unit in the ERCOT Settlement system.
(3)	For an SODG or an SOTG, the total payment or charge for each 15-minute Settlement Interval shall be calculated as follows:

MEBSOGNET q, gsc =   Max(0, MEBSOG q, gsc, b)
If MEBSOGNET q, gsc = 0 for a 15-minute Settlement Interval, then
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, when MEBSOGNET q, gsc > 0 for a 15-minute Settlement Interval, then

RTESOGSAMT q, gsc	=	(-1) * [( RTESOGPR b * MEBSOG q, gsc, b)] 
Where the price for the SOTG or SODG is determined as follows:

RTESOGPR b 	=	Max [-$251, ((SDWF y * RTLMP b, y) + RTRDP)]
Where:

RTRDP	=	(SDWF y * RTORDPA y)

	SDWF y	=	TLMP y / TLMP y
The above variables are defined as follows:
	Variable
	Unit
	Description

	RTESOGSAMT q, gsc
	$
	Real-Time Energy for SODG and SOTG Site Amount —The total payment or charge to QSE q for SODG or SOTG site gsc for the 15-minute Settlement Interval.

	RTESOGPR b
	$/MWh
	Real-Time Price for the Energy Metered for each SODG or SOTG Site ¾The Real-Time price at Electrical Bus b for the Settlement Meter for the SODG or SOTG site for the 15-minute Settlement Interval.

	MEBSOGNET q, gsc
	MWh
	Net Metered energy at gsc for an SODG or SOTG Site ¾The net sum for all Settlement Meters for SODG or SOTG site gsc represented by QSE q.  A positive value indicates an injection of power to the ERCOT System.

	MEBSOG q, gsc, b
	MWh
	Metered energy at bus for an SODG or SOTG Site  ¾The metered energy by the Settlement Meter(s) at Electrical Bus b for SODG or SOTG site gsc represented by QSE q.  A positive value represents energy produced, and a negative value represents energy consumed.

	RTRDP
	$/MWh
	Real-Time Reliability Deployment Price for Energy ¾The Real-Time price for the 15-minute Settlement Interval, reflecting the impact of reliability deployments on energy prices that is calculated from the Real-Time Reliability Deployment Price Adder for Energy.

	RTRDPA y
	$/MWh
	Real-Time Reliability Deployment Price Adder for Energy ¾The Real-Time price adder that captures the impact of reliability deployments on energy prices for the SCED interval y.

	SDWF y
	None
	SCED Duration Weighting Factor per interval¾The weight used in the SODG or SOTG 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 interval¾The Real-Time LMP at Electrical Bus b, for the SCED interval y.

	TLMP y
	second
	Duration of SCED interval per interval¾The duration of the SCED interval y within the Settlement Interval.

	Ggsc
	none
	A generation site code.

	Bb
	none
	An Electrical Bus.

	Yy
	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.


(4)	The total net payments and charges to each QSE for energy from SODGs and SOTGs for the 15-minute Settlement Interval is calculated as follows:

RTESOGAMTQSETOT q	= RTESOGSAMT q, gsc
The above variables are defined as follows:
	Variable
	Unit
	Definition

	RTESOGAMTQSETOT q
	$
	Real-Time Energy Payment or Charge per QSE for Energy from SODGs and SOTGs —The payment or charge to QSE q for Real-Time energy from SODGs and SOTGs, for the 15-minute Settlement Interval.

	RTESOGSAMT q, gsc
	$
	Real-Time Energy for SODG and SOTG Site Amount —The total payment or charge to QSE q for an SODG or SOTG site gsc for the 15-minute Settlement Interval.

	Qq
	none
	A QSE.

	Ggsc
	none
	A generation site code.


(5) 	Notwithstanding anything else in this Section except paragraphs (6) and (7) below, a Resource Entity may opt out of nodal pricing and continue Load Zone Settlement for any SODG or SOTG if, by January 1, 2019, the SODG or SOTG was operational or was subject to a Power Purchase or Tolling Agreement (PPA) or Transmission and/or Distribution Service Provider (TDSP) interconnection agreement, or had an executed agreement with a developer.  By December 31, 2019, the Resource Entity must submit a properly completed Section 23, Form N, Pricing Election for Settlement Only Distribution Generators and Settlement Only Transmission Generators.  Any SODG or SOTG relying on a PPA or TDSP interconnection agreement or agreement with a developer must also have achieved Initial Synchronization for the full Resource capacity before June 1, 2020 to be eligible to opt out of nodal pricing.  A Resource Entity must provide ERCOT documented proof of any PPA, TDSP interconnection agreement, or developer agreement that it relies on as a basis for any election under this paragraph.  This election is valid through the earlier of December 31, 2029 or the date on which the election is revoked pursuant to paragraph (8) of this Section.  On January 1, 2030, all SODGs and SOTGs will be subject to nodal pricing.  
(6)	For any SODG or SOTG for which the applicable Resource Entity has elected to opt out of nodal pricing, ERCOT shall settle the output of the SODG or SOTG using the Load Zone Settlement Point Price for the duration of the opt-out period so long as the SODG or SOTG is not physically modified for any purpose, including to increase the capacity of the unit or change the fuel type of the unit, except as necessary for routine maintenance or repairs to address normal wear and tear.
(7)	If at any time ERCOT determines that the SODG or SOTG fails to meet the opt-out conditions in paragraph (6) above, ERCOT shall settle the output of the SODG or SOTG at the applicable nodal price as soon as practicable after providing written notice to the affected Resource Entity.
(8)	A Resource Entity that has opted out of nodal pricing for one or more SODGs or SOTGs pursuant to paragraph (5) of this Section may withdraw that election and begin receiving applicable nodal pricing for one or more such generators by submitting a properly completed election form (Section 23, Form N).  An election of nodal pricing is irrevocable.  ERCOT will effectuate the transition of an SODG or SOTG to nodal pricing in ERCOT Settlement systems as soon as practicable.
	[NPRR995:  Replace Section 6.6.3.8 above with the following upon system implementation:]
[bookmark: _Toc214878973]6.6.3.8	Real-Time Payment or Charge for Energy from a Settlement Only Distribution Generator (SODG), Settlement Only Transmission Generator (SOTG), Settlement Only Distribution Energy Storage System (SODESS), or Settlement Only Transmission Energy Storage System (SOTESS) 
(1)	The payment or charge to each QSE for energy from an SODG, SOTG, SODESS, or SOTESS shall be based on an identified nodal energy price, RTESOPR, as described in this subsection, with the exception of an SODG or SOTG that has opted out of nodal pricing as described in paragraph (7) below.
(2)	For an SODG or an SODESS, the price used as the basis for the 15-minute Real-Time price calculation is the time-weighted price at the Electrical Bus associated with this mapped Load in the Network Operations Model.  For an SOTG or an SOTESS, the price used as the basis for the 15-minute Real-Time price calculation is the time-weighted price at the Electrical Bus as determined by ERCOT in review of the meter location of the SOTG or SOTESS in the Network Operations Model.  Load that is not WSL will be included in the Real-Time AML per QSE.  Each SODG, SOTG, SODESS, and SOTESS site will be represented as a single unit in the ERCOT Settlement system.
(3)	For an SODG, SOTG, SODESS, or SOTESS, the total payment or charge for each 15-minute Settlement Interval shall be calculated as follows:

MEBSOGNET q, gsc =   Max(0, MEBSOG q, gsc, b)
If MEBSOGNET q, gsc = 0 for a 15-minute Settlement Interval, then
The Load is included in the Real-Time AML per QSE, excluding WSL.
Otherwise, when MEBSOGNET q, gsc > 0 for a 15-minute Settlement Interval, then

RTGSOAMT q, gsc	=	(-1) * [(RTESOPR b * MEBSOG q, gsc, b)] 
(4)	For an SODESS or SOTESS, the total payment or charge for each 15-minute Settlement Interval shall be calculated as follows:
RTWSLSOAMT q, gsc	=           (-1) * [[image: ](RTESOPR b * WSOL q, gsc, b)]
RTNWSLSOAMT q, gsc  =          (-1) * [[image: ](RTESOPR b * NWSOL q, gsc, b)]
(5) 	The price for the SOTG, SODG, SODESS, or SOTESS is determined as follows:

RTESOPR b 	=	Max [-$251, (((SDWF y * RTLMP b, y) + RTRDP)]
Where:

	RTRDP	=	(SDWF y * RTRDPA y)

	SDWF y	=	TLMP y / TLMP y
The above variables are defined as follows:
	Variable
	Unit
	Description

	RTGSOAMT q, gsc
	$
	Real-Time Generation for SODG, SOTG, SODESS, or SOTESS Site Amount —The total payment or charge for generation to QSE q for SODG, SOTG, SODESS, or SOTESS site gsc for the 15-minute Settlement Interval.

	RTWSLSOAMT q, gsc
	$
	Real-Time WSL for SODESS or SOTESS Site Amount —The total payment or charge for WSL to QSE q for the SODESS or SOTESS site gsc for the 15-minute Settlement Interval. 

	RTNWSLSOAMT q, gsc
	$
	Real-Time Non-WSL for SODESS or SOTESS Site Amount —The total payment or charge for Non-WSL Settlement Only Charging Load to QSE q for the SODESS or SOTESS site gsc for the 15-minute Settlement Interval. 

	RTESOPR b
	$/MWh
	Real-Time Price for the Energy Metered for each SODG, SOTG, SODESS, or SOTESS Site ¾The Real-Time price at Electrical Bus b for the Settlement Meter for the SODG, SOTG, SODESS, or SOTESS site for the 15-minute Settlement Interval.

	MEBSOGNET q, gsc
	MWh
	Net Metered energy at gsc for an SODG, SOTG, SODESS or SOTESS Site ¾The net sum for all Settlement Meters for SODG, SOTG, SODESS, or SOTESS site gsc represented by QSE q.  A positive value indicates an injection of power to the ERCOT System.

	MEBSOG q, gsc, b
	MWh
	Metered energy at bus for an SODG, SOTG, SODESS, or SOTESS Site ¾The metered energy by the Settlement Meter(s) at Electrical Bus b for SODG, SOTG, SODESS, or SOTESS site gsc represented by QSE q for the 15-minute Settlement Interval.  A positive value represents energy produced, and a negative value represents energy consumed.

	WSOL q, gsc, b  
	MWh
	WSL for an SODESS or SOTESS Site¾The WSL as measured for an SODESS or SOTESS site gsc at Electrical Bus b, represented by QSE q, represented as a negative value, for the 15-minute Settlement Interval.

	NWSOL q, gsc, b  
	MWh
	Non-WSL Settlement Only Charging Load for an SODESS or SOTESS Site¾The Non-WSL Settlement Only Charging Load as measured for an SODESS or SOTESS site gsc at Electrical Bus b, represented by QSE q, represented as a negative value, for the 15-minute Settlement Interval.

	
	
	

	RTRDP
	$/MWh
	Real-Time Reliability Deployment Price for Energy ¾The Real-Time price for the 15-minute Settlement Interval, reflecting the impact of reliability deployments on energy prices that is calculated from the Real-Time Reliability Deployment Price Adder for Energy.

	RTRDPA y
	$/MWh
	Real-Time Reliability Deployment Price Adder for Energy ¾The Real-Time price adder that captures the impact of reliability deployments on energy prices for the SCED interval y.

	SDWF y
	None
	SCED Duration Weighting Factor per interval ¾The weight used in the SODG, SOTG, SODESS, or SOTESS 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 ¾The Real-Time LMP at Electrical Bus b, for the SCED interval y.

	TLMP y
	second
	Duration of SCED interval per interval ¾The duration of the SCED interval y within the Settlement Interval.

	Ggsc
	none
	A generation site code.

	Bb
	none
	An Electrical Bus.

	Yy
	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.


(6)	The total net payments and charges to each QSE for energy from SODGs, SOTGs, SODESSs, or SOTESSs for the 15-minute Settlement Interval is calculated as follows:

RTESOAMTQSETOT q	= (RTGSOAMT q, gsc + RTWSLSOAMT q, gsc + RTNWSLSOAMT q, gsc)
The above variables are defined as follows:
	Variable
	Unit
	Definition

	RTESOAMTQSETOT q
	$
	Real-Time Energy Payment or Charge per QSE for SODGs, SOTGs, SODESSs, or SOTESSs —The payment or charge to QSE q for Real-Time energy from SODGs, SOTGs, SODESSs, or SOTESSs, for the 15-minute Settlement Interval.

	RTGSOAMT q, gsc
	$
	Real-Time Generation for SODG, SOTG, SODESS, or SOTESS Site Amount —The total payment or charge for generation to QSE q for SODG, SOTG, SODESS, or SOTESS site gsc for the 15-minute Settlement Interval.

	RTWSLSOAMT q, gsc
	$
	Real-Time WSL for SODESS or SOTESS Site Amount —The total payment or charge for WSL to QSE q for the SODESS or SOTESS site gsc for the 15-minute Settlement Interval. 

	RTNWSLSOAMT q, gsc
	$
	Real-Time Non-WSL for SODESS or SOTESS Site Amount —The total payment or charge for Non-WSL Settlement Only Charging Load to QSE q for the SODESS or SOTESS site gsc for the 15-minute Settlement Interval. 

	Qq
	none
	A QSE.

	Ggsc
	none
	A generation site code.


(7) 	Notwithstanding anything else in this Section except paragraphs (8) and (9) below, a Resource Entity may opt out of nodal pricing and continue Load Zone Settlement for any SODG or SOTG if, by January 1, 2019, the SODG or SOTG was operational or was subject to a Power Purchase or Tolling Agreement (PPA) or Transmission and/or Distribution Service Provider (TDSP) interconnection agreement, or had an executed agreement with a developer.  By December 31, 2019, the Resource Entity must submit a properly completed Section 23, Form N, Pricing Election for Settlement Only Distribution Generators and Settlement Only Transmission Generators.  Any SODG or SOTG relying on a PPA or TDSP interconnection agreement or agreement with a developer must also have achieved Initial Synchronization for the full Resource capacity before June 1, 2020 to be eligible to opt out of nodal pricing.  A Resource Entity must provide ERCOT documented proof of any PPA, TDSP interconnection agreement, or developer agreement that it relies on as a basis for any election under this paragraph.  This election is valid through the earlier of December 31, 2029 or the date on which the election is revoked pursuant to paragraph (10) of this Section.  On January 1, 2030, all SODGs and SOTGs will be subject to nodal pricing.  
(8)	For any SODG or SOTG for which the applicable Resource Entity has elected to opt out of nodal pricing, ERCOT shall settle the output of the SODG or SOTG using the Load Zone Settlement Point Price for the duration of the opt-out period so long as the SODG or SOTG is not physically modified for any purpose, including to increase the capacity of the unit or change the fuel type of the unit, except as necessary for routine maintenance or repairs to address normal wear and tear.
(9)	If at any time ERCOT determines that the SODG or SOTG fails to meet the opt-out conditions in paragraph (8) above, ERCOT shall settle the output of the SODG or SOTG at the applicable nodal price as soon as practicable after providing written notice to the affected Resource Entity.
(10)	A Resource Entity that has opted out of nodal pricing for one or more SODGs or SOTGs pursuant to paragraph (7) of this Section may withdraw that election and begin receiving applicable nodal pricing for one or more such generators by submitting a properly completed election form (Section 23, Form N).  An election of nodal pricing is irrevocable.  ERCOT will effectuate the transition of an SODG or SOTG to nodal pricing in ERCOT Settlement systems as soon as practicable.
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(1)	Each QSE that represents an RMR Unit shall pay a charge designed to recover the net total revenues from RUC settlements, and from Real-Time settlements received by that QSE for all RMR Units that it represents, except that the charge does not include net revenues received by the QSE for the RMR Standby Payments calculated under Section 6.6.6.1, RMR Standby Payment, and the RMR energy payments calculated under Section 6.6.6.2, RMR Payment for Energy.
(2)	The charge for each QSE representing an RMR Unit for a given Operating Hour is calculated as follows:







RMRAAMT q	=	(-1) * [((-1) * RESREV q, r, gsc, p + EMREAMT q, r, p, i + RUCMWAMT q, r, p + RUCCBAMT q, r, p + RUCDCAMT q, r, p + VSSEAMT q, r, p, i + VSSVARAMT q, r, i +  RDIGA q, r, i)]
The above variables are defined as follows:
	Variable
	Unit
	Definition

	RMRAAMT q
	$
	RMR Adjustment Charge per QSE—The adjustment from QSE q Standby Payments and energy payments for all RMR Units represented by this QSE, for the revenues received for the same RMR Units from RUC and Real-Time operations, for the hour.

	EMREAMT q, r, p, i
	$
	Emergency Energy Amount per QSE per Settlement Point per unit per interval—The payment to QSE q as additional compensation for the additional energy or Ancillary Services produced or consumed by Resource r at Resource Node p in Real-Time during the Emergency Condition, for the 15-minute Settlement Interval i.  Payment for emergency energy is made to the Combined Cycle Train.


	RESREV q, r, gsc, p
	$
	Resource Share Revenue Settlement Payment—The RMR 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.

	RUCMWAMT q, r, p
	$
	RUC Make-Whole Amount per QSE per Settlement Point per unit—The amount calculated for RMR Unit r committed in RUC at Resource Node p to make whole the Startup Cost and minimum-energy cost of this unit, for the hour.  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.

	RUCCBAMT q, r
	$
	RUC Clawback Charge per QSE per unit—The RUC Clawback Charge to QSE q for RMR Unit r, for the hour.  See Section 5.7.2, RUC Clawback Charge.  When one or more Combined Cycle Generation Resources are committed by RUC, a charge is made to the Combined Cycle Train for all RUC-committed Combined Cycle Generation Resources.

	RUCDCAMT q, r, p
	$
	RUC Decommitment Amount per QSE per Settlement Point per unit—The amount calculated for RMR Unit r at Resource Node p represented by QSE q due to ERCOT de-commitment, for the hour.  When one or more Combined Cycle Generation Resources are decommitted by RUC, payment is made to the Combined Cycle Train for all RUC-decommitted Combined Cycle Generation Resources.

	VSSEAMT q, r, p, i
	$
	Voltage Support Service Energy Amount per QSE per Settlement Point per unit per interval —The compensation to QSE q for ERCOT-directed power reduction from RMR Unit r at Resource Node p to provide Voltage Support Service (VSS), for the 15-minute Settlement Interval i.  Payment for VSS is made to the Combined Cycle Train.

	VSSVARAMT q, r, i
	$
	Voltage Support Service VAr Amount per QSE per Unit—The payment to QSE q for the VSS provided by RMR Unit r, for the 15-minute Settlement Interval i.  Payment for VSS is made to the Combined Cycle Train.

	RDIGA q, r, i  
	$
	Reliability Deployment Indifference Amount per QSE per Generation Resource—The Reliability Deployment Indifference Payment to QSE q for Generation Resource r for the 15-minute Settlement Interval. Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	q
	none
	A QSE.

	gsc
	none
	A generation site code.

	p
	none
	A Resource Node Settlement Point.

	r
	none
	An RMR Unit.

	i
	none
	A 15-minute Settlement Interval in the hour.



	[NPRR885:  Insert Section 6.6.6.10 below upon system implementation:]
[bookmark: _Toc17798757][bookmark: _Toc214879003]6.6.6.10	MRA Variable Payment for Deployment 
(1)	The variable payment to each QSE representing a Generation Resource MRA: 
Outside of the MRA Contracted Hours, a Generation Resource MRA shall be treated in Settlements in the same manner as any Generation Resource registered with ERCOT
For MRA Contracted Hours with a deployment instruction:
MRAVAMT q, r, h = (-1) * (MRAGRCVP q, r, h – MRARTREV q, r, h) 
For MRA Contracted Hours without a deployment instruction:
MRAVAMT q, r, h = (-1) * (Min (MRAGRCVP q, r, h, MRARTREV q, r, h) – MRARTREV q, r, h)
Where, 

MRAGRCVP q, r, h = [image: ]Max [VPRICE q, r, (FIP + MRACEFA q, r) * 
		MRAPHR q, r] * Min(RTMG q, r, p, i , MRACCAP q, r, m / 4)
MRARTREV q,r,h  =  [image: ]Max [0, (RESREV q, r, gsc, p, i + (-1) * (EMREAMT q, r, p, i + 
		VSSVARAMT q, r, i + VSSEAMT q, r, i + RDIGA q, r, i))]
(2)	The variable payment to each QSE representing an Energy Storage Resource (ESR) MRA: 
(a)	ESR MRA will be compensated for energy consumed to re-charge the MRA capability after the hours of injection to the ERCOT system during an event deployment or an ERCOT-required Capacity Test based on the cost of the energy as metered by the meter recording load.  The QSE will not be compensated for energy costs incurred during a re-test.  An ESR shall only consume energy in hours that are not Contracted Hours, and it must be re-charged to a level sufficient to provide the contracted amount of MRA Service prior to the next start of a block of Contracted Hours.  Additionally, the QSE shall use its best efforts to minimize the cost to re-charge and submit bid-to-buy curves taking into consideration estimates of future prices.  The cost to re-charge shall be determined by starting with the least expensive consumed energy.
(b)	Outside of the MRA Contracted Hours, an ESR MRA shall be treated in Settlements in the same manner as any ESR registered with ERCOT.
For MRA Contracted Hours with a deployment instruction:
MRAVAMT q, r, h = (-1) * (MRAESRCVP q, r, h – MRARTREV q, r, h) 
For MRA Contracted Hours without a deployment instruction:
MRAVAMT q, r, h = (-1) * (Min (MRAESRCVP q, r, h, MRARTREV q, r, h) – MRARTREV q, r, h)

Where, 
MRAESRCVP q, r, h = [image: ]Max [VPRICE q, r, ESRARCOST q, r] * Min(RTMG q, r, p, i, MRACCAP q, r, m / 4)
MRARTREV q, r, h  = [image: ]Max [0, (RESREV q, r, gsc, p, i + (-1) * (EMREAMT q, r, p, i + 
		VSSVARAMT q, r, i + VSSEAMT q, r, i  + RDIEA q, r, i))]
(3)	The variable payment to each QSE representing an Other Generation MRA:  
For MRA Contracted Hours with a deployment instruction:
MRAVAMT q, r, h = (-1) * (MRACVP q, r, h – MRACRTREV q, r, h)

For MRA Contracted Hours without a deployment instruction:
MRAVAMT q, r,h = (-1) * (Min(MRACVP q, r, h , MRACRTREV q, r, h) –MRACRTREV q, r, h)
Where, 

	MRACVP q, r, h = [image: ]Max[VPRICE q, r, (FIP + MRACEFA q, r) * MRAPHR q, r ] *
	RTVQ q, r, i
MRACRTREV q, r, h = [image: ](Max(0, Min(RTVQ q, r, i , MRACCAP q, r, m  / 4) * RTSPP p, i)) 
Where,
	RTVQ q, r, i = MRAIPF q, r,i * MRACCAP q, r, m  / 4
(4)	The variable payment to each QSE representing a Demand Response MRA: 
For MRA Contracted Hours with a deployment instruction:
MRAVAMTq, r, h = (-1) * [image: ]Max[VPRICE q, r, (FIP + MRACEFA q, r) * MRAPHR q, r ] * RTVQ q, r, i 
Where,
	RTVQ q, r, i = MRAIPF q, r,i * MRACCAP q, r, m  / 4
The above variables are defined as follows:
	Variable
	Unit
	Definition

	MRAVAMT q, r, h
	$
	Must-Run Alternative Variable Amount per QSE per Resource by hour—The variable payment to QSE q for MRA r, for the hour h.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	MRAGRCVP q, r, h 
	$
	Must-Run Alternative Generation Resource Calculated Variable Payment per QSE per Resource - The variable payment to QSE q for Generation Resource MRA r, for the hour h.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	FIP
	$/MMBtu
	Fuel Index Price—The FIP for the Operating Day.

	MRARTREVq, r, h
	$
	Must-Run Alternative Real-Time Revenues per QSE per Resource by hour—The revenues received in Real-Time for QSE q for MRA r, for the hour h.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	MRAESRCVP q, r, h 
	$
	Must-Run Alternative Energy Storage Resource Calculated Variable Payment per QSE per Resource—The variable payment to QSE q for ESR MRA r, for the hour h.  

	ESRARCOST q, r
	$/MWh
	Must-Run Alternative Energy Storage Resource Average Recharge Cost per QSE per Resource—The average cost to recharge the ESR MRA r, for QSE q, during the period the ESR is charging to restore its capability to provide the contracted amount of MRA service.  

	MRACCAP q, r, m
	MW
	Must-Run Alternative Contract Capacity per QSE per Resource—The capacity of MRA r represented by QSE q as specified in the MRA Agreement, for the month.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	MRAIPF q, r, i
	none
	Must-Run Alternative Interval Performance Factor per QSE per Resource for the interval— The interval performance factor of the MRA r represented by QSE q, for the 15-minute Settlement Interval i.  

	MRACVP q, r,h  
	$
	Must-Run Alternative Calculated Variable Payment per QSE per Resource - The variable payment to QSE q for an Other Generation MRA or Demand Response MRA r, for the hour h.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

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

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

	RESREV q, r, gsc, p, i
	$
	Resource Share Revenue Settlement Payment—The Resource share of the total payment to the entire Facility with a net metering arrangement attributed to Generation Resource MRA r that is part of a generation site code gsc for the QSE q at Settlement Point p, for the 15-minute Settlement Interval i.

	EMREAMT q, r, p, i
	$
	Emergency Energy Amount per QSE per Settlement Point per unit per interval—The payment to QSE q as additional compensation for the additional energy or Ancillary Services produced or consumed by Resource MRA r at Resource Node p in Real-Time during the Emergency Condition, for the 15-minute Settlement Interval i.  Payment for emergency energy is made to the Combined Cycle Train.

	VPRICE q, r
	$/MWh
	Must-Run Alternative Variable Price per QSE per Resource—The variable price for QSE q for MRA r, as specified in the MRA Agreement.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	MRAPHR q, r
	MMBtu /MWh
	Must-Run Alternative Proxy Heat Rate per QSE per Resource – A proxy heat rate value for MRA r represented by QSE q, as specified in the MRA Agreement.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	MRACRTREV q, r, h
	$
	Must-Run Alternative Calculated Real-Time Revenues per QSE per Resource —The calculated variable revenue to QSE q for MRA r, for the hour.

	RTVQ q, r, i,
	MWh
	Real-Time Variable Quantity per QSE per Resource by Settlement Interval — The Real-Time variable quantity for MRA r represented by QSE q, for the 15-minute Settlement Interval i. 

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

	MRACEFA q, r
	$/MMBtu
	Must-Run Alternative Contractual Estimated Fuel Adder—The Estimated Fuel Adder that is contractually agreed upon in Section 22, Attachment N, Standard Form Must-Run Alternative Agreement.  Where for a Combined Cycle Train, the Generation Resource r is the Combined Cycle Train.  

	RTSPP p, i
	$/MWh
	Real-Time Settlement Point Price¾The Real-Time Settlement Point Price at the Settlement Point p for the 15-minute Settlement Interval i.

	RDIGA q, r, i  
	$
	Reliability Deployment Indifference Amount per QSE per Generation Resource—The Reliability Deployment Indifference Payment to QSE q for Generation Resource r for the 15-minute Settlement Interval i. Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	RDILA q, r, i
	$
	Reliability Deployment Indifference Amount per QSE per Load Resource—The Reliability Deployment Indifference Payment to QSE q for Load Resource r for the 15-minute Settlement Interval i. 

	q
	none
	A QSE.

	r
	none
	An MRA.

	m
	none
	An MRA Contracted Month.

	h
	none
	An MRA Contracted Hour for the MRA Contracted Month.

	i
	none
	A 15-minute Settlement Interval during the MRA Contracted Hours.

	gsc
	none
	A generation site code.

	p
	none
	A Resource Node Settlement Point.


(5)	The total of the variable payments for all MRAs represented by the QSE for a given hour is calculated as follows:

MRAVAMTQSETOT q  =   MRAVAMT q, r, h   
The above variables are defined as follows:
	Variable
	Unit
	Definition

	MRAVAMTQSETOT q  
	$
	Must-Run Alternative Variable Amount Total per QSE by hour—The total variable payment for all MRAs r, represented by the QSE q, for the hour. 

	MRAVAMT q, r, h
	$
	Must-Run Alternative Variable Amount per QSE per Resource by hour—The variable payment to QSE q representing MRA r for the hour h.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	q
	none
	A QSE.

	r
	none
	An MRA.

	h
	none
	An MRA Contracted Hour for the MRA Contracted Month.


(6)	The total of the variable payments for a given MRA Contracted Hour is calculated as follows:

MRAVAMTTOT  =   MRAVAMTQSETOT q  
The above variables are defined as follows:
	Variable
	Unit
	Definition

	MRAVAMTTOT
	$
	Must-Run Alternative Variable Amount Total by hour—The total variable payments for the MRA Contracted Hour.

	MRAVAMTQSETOT q
	$
	Must-Run Alternative Variable Amount Total per QSE by hour—The total variable payment for all MRAs, represented by the QSE q, for the MRA Contracted Hour. 

	q
	none
	A QSE.





6.9	Reliability Deployment Indifference Payments and Charges
[bookmark: _Toc135992434]6.9.1	Reliability Deployment Indifference Payment
(1)	ERCOT shall calculate Reliability Deployment Indifference Payments to each Qualified Scheduling Entity (QSE) for SCED intervals where the binding prices for energy and Ancillary Services are from the SCED Pricing Run. 
The Reliability Deployment Indifference Payments to each QSE will make Resources indifferent to any difference between their dispatch levels from the Security-Constrained Economic Dispatch (SCED) Dispatch Run and the SCED Pricing Run.
(2)	The calculation of the Reliability Deployment Indifference Payment to each QSE for each Settlement Interval is calculated based on the following information:
(a)	From the SCED Dispatch Run, the binding Base Point and binding Ancillary Service awards for each Ancillary Service type, including sub-types, for each Resource for all the SCED intervals within a 15-minute Settlement Interval where the SCED Pricing Run is active;
(b)	From the SCED Pricing Run, the binding Market Clearing Price for Capacity (MCPC) for each Ancillary Service, binding Resource Settlement Point Locational Marginal Price (LMP) for each Resource for all SCED intervals within a 15-minute Settlement Interval where the SCED Pricing Run is active;
(c)	From the SCED Pricing Run, the non-binding Base Point and non-binding Ancillary Service awards for each Ancillary Service type, including sub-types, for each Resource for all the SCED intervals within a 15-minute Settlement Interval where the SCED Pricing Run is active;
(d)	From the SCED Pricing Run Step 2, the Energy Offer Curve, Energy Bid/Offer Curve, Energy Bid Curve used;
(e)	From the SCED Pricing Run Step 2, the Ancillary Service Offers, including the proxy Ancillary Service Offer used.
(3)	For a Generation Resource or Energy Storage Resource (ESR), the contribution from energy to its Reliability Deployment Indifference Payment for each SCED interval where the SCED Pricing Run produces the binding LMPs and MCPCs, is calculated as the sum of:
(a)	The product of -1, the SCED interval duration, the Resource Settlement Point LMP floored at -$251, and the difference between the SCED Pricing Run Base Point and SCED Dispatch Run Base Point; and
(b)	The product of the SCED interval duration and the area calculated as the integral (net area) of the Energy Offer Curve for Generation Resource or Energy Bid/Offer Curve for ESR used in Step 2 of the SCED Pricing Run, evaluated from the SCED Dispatch Run Base Point to the SCED Pricing Run Base Point, with respect to the zero-price line.
(4)	For a Controllable Load Resource (CLR), the contribution from energy to its Reliability Deployment Indifference Payment in each SCED interval where the SCED Pricing Run is producing the binding LMPs and MCPCs, is calculated as the sum of:
(a)	The product of -1, the SCED interval duration, the Resource Settlement Point LMP floored at -$251, and the difference between the SCED Dispatch Run Base Point and SCED Pricing Run Base Point; and
(b) 	The product of the SCED interval duration and the area calculated as the integral (net area) of the Energy Bid Curve used in Step 2 of the SCED Pricing Run, evaluated from the SCED Pricing Run Base Point to the SCED Dispatch Run Base Point, with respect to the zero-price line. 
(5)	For a Resource, the contribution for a given Ancillary Service type to its Reliability Deployment Indifference Payment in each SCED interval where the SCED Pricing Run is producing the binding LMPs and MCPCs is calculated as the sum of:
(a) 	The product of -1, the SCED interval duration, the Ancillary Service MCPC, and the difference between the SCED Pricing Run Ancillary Service award and SCED Dispatch Run Ancillary Service award; and
(b) 	The product of the SCED interval duration and the area calculated as the integral (net area) of the Ancillary Service Offer used in Step 2 of the SCED Pricing Run, evaluated from the SCED Dispatch Run Ancillary Service award to the SCED Pricing Run Ancillary Service award, with respect to the zero-price line. If the given Ancillary Service type has sub-Types, then this calculation is done for each Ancillary Service sub-type and summed. 
(6)	For each SCED interval, the Reliability Deployment Indifference Payment to a Resource is the minimum of zero and the sum of the energy and Ancillary Service components. 
(7)	The total Reliability Deployment Indifference Payment to a QSE for a given 15-minute Settlement Interval is calculated as follows:

RDIAMT q, i	=	  (RDIGA q, r, i + RDIEA q, r, i + RDILA q, r, i)
Where:
For a Generation Resource:

RDIGA q, r, i  	=  (Min (0, RDIGE r ,y + RDIAS r, y)) 
RDIGE r, y  	= (-1) * Max (-$251, PRRTLMP p, r, y) * (PRBP r, y – BP r, y) * TLMP y 
+ EOCAREA r, BP to PRBP, y * TLMP y
For an Energy Storage Resource:

RDIEA q, r, i 	=   (Min (0, RDIEE r, y + RDIAS r, y)) 
RDIEE r, y  	= (-1) * Max (-$251, PRRTLMP p, r, y) * (PRBP r, y – BP r, y) * TLMP y 
+ EBOCAREA r, BP to PRBP, y * TLMP y
For a Load Resource:

RDILA q, r, i 	=   (Min (0, RDILE q, r, y + RDIAS q, r, y))
	Where: 
	For a Controllable Load Resource (CLR) that is not an Aggregate Load Resource (ALR):
RDILE r, y  	= (-1) * Max (-$251, PRRTLMP p, r, y) * (BP r, y – PRBP r, y) * TLMP y 
+  EBCAREA r, PRBP to BP, y * TLMP y
For a CLR that is an ALR:
RDILE r, y  	= (-1)* Max (-$251, PRLZLMP p, r, y) * (BP r, y – PRBP r, y) * TLMP y + EBCAREA r, PRBP to BP, y * TLMP y
For a Load Resource that is not a CLR:
RDILE r, y  	=  0
And: 
For a Generation Resource, Energy Storage Resource (ESR), or Load Resource, the Ancillary Service component of the indifference payment is calculated as:
RDIAS r, y     =  RDIRUS r, y  + RDIRDS r, y + RDIRRS r, y + RDIECRS r, y + RDINSS r, y  
Where:
RDIRUS r, y  = (-1) * PRRTMCPCRUS y  * (PRRTRUAWDS r, y –RTRUAWDS r, y) * TLMP y +  (RUSOAREA r, ASseg, DRsegAwd to PRsegAwd, y) * TLMP y
RDIRDS r, y  = (-1) * PRRTMCPCRDS y * (PRRTRDAWDS r, y – RTRDAWDS r, y) * TLMP y +  (RDSOAREAr, ASseg, DRsegAwd to PRsegAwd, y ) * TLMP y
RDIRRS r, y  = (-1) * PRRTMCPCRRS y * (PRRTRRAWDS r, y – RTRRAWDS r, y) * TLMP y 
+  (RRPFSOAREA r, ASseg, DRsegAwd to PRsegAwd, y) * TLMP y
+  (RRUFSOAREA r, ASseg, DRsegAwd to PRsegAwd, y) * TLMP y
+  (RRFFSOAREA r, ASseg, DRsegAwd to PRsegAwd, y) * TLMP y
RDIECRS r, y  = (-1) * PRRTMCPCECRS y * (PRRTECRAWDS r, y – RTECRAWDS r, y) * TLMP y 
+  (ECRSOAREA r, ASseg, DRsegAwd to PRsegAwd, y) * TLMP y
+  (ECRMSOAREA r, ASseg, DRsegAwd to PRsegAwd, y) * TLMP y
RDINSS r, y  = (-1) * PRRTMCPCNSS y * (PRRTNSAWDS r, y – RTNSAWDS r, y) * TLMP y 
+  (NSSOAREA r, ASseg, DRsegAwd to PRsegAwd, y) * TLMP y
+  (NSMSOAREA r, ASseg, DRsegAwd to PRsegAwd, y) * TLMP y
The above variables are defined as follows:
	Variable
	Unit
	Definition

	RDIAMT q, i
	$
	Reliability Deployment Indifference Total Amount per QSE—The total Reliability Deployment Indifference Payment to QSE q for the 15-minute Settlement Interval i.

	RDIGA q, r, i  
	$
	Reliability Deployment Indifference Amount per QSE per Generation Resource—The Reliability Deployment Indifference Payment to QSE q for Generation Resource r for the 15-minute Settlement Interval i. Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	RDIEA q, r, i 
	$
	Reliability Deployment Indifference Amount per QSE per Energy Storage Resource—The Reliability Deployment Indifference Payment to QSE q for Energy Storage Resource r for the 15-minute Settlement Interval i. 

	RDILA q, r, i  
	$
	Reliability Deployment Indifference Amount per QSE per Load Resource—The Reliability Deployment Indifference Payment to QSE q for Load Resource r for the 15-minute Settlement Interval i. 

	RDIAS r, y
	$
	Total Ancillary Service Component of Reliability Indifference Amount per Resource per SCED Interval—The total Ancillary Service component of the Reliability Deployment Indifference Payment to Resource r for the SCED Interval y. Where for a Combined Cycle Train, the Resource r is the Combined Cycle Generation Resource within the Combined Cycle Train

	RDIGE r, y  
	$
	Energy Component of Reliability Indifference Amount per Generation Resource per SCED Interval—The energy component of the Reliability Deployment Indifference Payment to Generation Resource r for the SCED Interval y. Where for a Combined Cycle Train, the Resource r is the Combined Cycle Generation Resource within the Combined Cycle Train.

	RDIEE r, y  
	$
	Energy Component of Reliability Indifference Amount per Energy Storage Resource per SCED Interval—The energy component of the Reliability Deployment Indifference Payment to Energy Storage Resource r for the SCED Interval y.

	RDILE r, y  
	$
	Energy Component of Reliability Indifference Amount per Load Resource per SCED Interval—The energy component of the Reliability Deployment Indifference Payment to Load Resource r for the SCED Interval y.

	PRRTLMP p, r, y
	$/MWh
	SCED Pricing Run Step 2 Real-Time Locational Marginal Price per interval¾ The SCED Pricing Run Step 2 Real-Time LMP at the Settlement Point p of the Resource r for the SCED interval y.

	PRLZLMP p, r, y
	$/MWh
	SCED Pricing Run Step 2 Real-Time Load Zone Locational Marginal Price per interval¾ The SCED Pricing Run Step 2 Real-Time Load Zone LMP at the Settlement Point p of the Resource r for the SCED interval y.

	PRBP r, y
	MW
	SCED Pricing Run Base Point per Resource per interval ¾ The Base Point of Resource r, for the SCED interval y that is output from the SCED Pricing Run.  

	BP r, y
	MW
	SCED Dispatch Run Base Point per Resource per interval ¾ The binding Base Point of Resource r, for the SCED interval y that is output from the SCED Dispatch Run.  

	EOCAREA r, BP to PRBP, y
	$ per hour
	Area under Generation Resource Energy Offer Curve used in Step 2 of SCED Pricing Run per Resource per interval¾ The area calculated as the integral (net area) of the Energy Offer Curve used in Step 2 of the SCED Pricing Run, evaluated from the SCED Dispatch Run Base Point to the SCED Pricing Run Base Point, with respect to the zero price line, per Generation Resource r for the SCED Interval y.

	EBOCAREA r, BP to PRBP, y
	$ per hour
	Area under Energy Storage Resource Energy Bid/Offer curve used in Step 2 of SCED Pricing Run per Resource per interval¾ The area calculated as the integral (net area) of the Energy Bid/Offer Curve used in Step 2 of the SCED Pricing Run, evaluated from the SCED Dispatch Run Base Point to the SCED Pricing Run Base Point, with respect to the zero price line, per Energy Storage Resource r for the SCED Interval y.

	EBCAREA r, PRBP to BP, y
	$ per hour
	Area under Controllable Load  Resource Energy Bid Curve used in Step 2 SCED Pricing Run per Resource per interval¾ The area calculated as the integral (net area) of the Energy Bid Curve used in Step 2 of the SCED Pricing, evaluated from the SCED Pricing Run Base Point to the SCED Dispatch Run Base Point, with respect to the zero price line, per Controllable Load Resource r for the SCED Interval y.

	RDIRUS r, y  
	$
	Regulation Up Ancillary Service Component of Reliability Indifference Amount per Resource per SCED Interval—The Regulation Up Ancillary Service component of the Reliability Deployment Indifference Payment to Resource r for the SCED Interval y.

	RDIRDS r, y 
	$
	Regulation Down Ancillary Service Component of Reliability Indifference Amount per Resource per SCED Interval—The Regulation Down Ancillary Service component of the Reliability Deployment Indifference Payment to Resource r for the SCED Interval y.

	RDIRRS r, y 
	$
	Responsive Reserve Ancillary Service Component of Reliability Indifference Amount per Resource per SCED Interval—The Responsive Reserve Ancillary Service component of the Reliability Deployment Indifference Payment to Resource r for the SCED Interval y.

	RDIECRS r, y 
	$
	ERCOT Contingency Reserve Ancillary Service Component of Reliability Indifference Amount per Resource per SCED Interval—The ECRS Ancillary Service component of the Reliability Deployment Indifference Payment to Resource r for the SCED Interval y.

	RDINSS r, y

	$
	Non-Spin Service Component of Reliability Indifference Amount per Resource per SCED Interval—The Non-Spin Ancillary Service component of the Reliability Deployment Indifference Payment to Resource r for the SCED Interval y.

	PRRTMCPCRUS y
	$/MW
	SCED Pricing Run Step 2 Real-Time Market Clearing Price for Capacity for Reg-Up per SCED interval—The SCED Pricing Run Step 2 Real-Time MCPC for Reg-Up for the SCED interval y.

	PRRTMCPCRDS y
	$/MW
	SCED Pricing Run Step 2 Real-Time Market Clearing Price for Capacity for Reg-Down per SCED interval—The SCED Pricing Run Step 2 Real-Time MCPC for Reg-Down for the SCED interval y.

	PRRTMCPCRRS y
	$/MW
	SCED Pricing Run Step 2 Real-Time Market Clearing Price for Capacity for Responsive Reserve per SCED interval—The SCED Pricing Run Step 2 Real-Time MCPC for RRS for the SCED interval y.

	PRRTMCPCECRS y
	$/MW
	SCED Pricing Run Step 2 Real-Time Market Clearing Price for Capacity for ECRS per SCED interval—The SCED Pricing Run Step 2 Real-Time MCPC for ECRS for the SCED interval y.

	PRRTMCPCNSS y
	$/MW
	SCED Pricing Run Step 2 Real-Time Market Clearing Price for Capacity for Non-Spin per SCED interval—The SCED Pricing Run Step 2 Real-Time MCPC for Non-Spin for the SCED interval y.

	PRRTRUAWDS r, y 
	MW
	SCED Pricing Run Real-Time Reg-Up Award per Resource per SCED interval—The Reg-Up amount awarded to Resource r in Real-Time for the SCED interval y from the SCED Pricing Run Step 2.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.

	PRRTRDAWDS r, y 
	MW
	SCED Pricing Run Real-Time Reg-Down Award per Resource per SCED interval—The Reg-Down amount awarded to Resource r in Real-Time for the SCED interval y from the SCED Pricing Run Step 2.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.

	PRRTRRAWDS r, y 
	MW
	SCED Pricing Run Real-Time RRS Award per Resource per SCED interval—The RRS amount awarded to Resource r in Real-Time for the SCED interval y from the SCED Pricing Run Step 2.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.

	PRRTECRAWDS r, y 
	MW
	SCED Pricing Run Real-Time ECRS Award per Resource per SCED interval—The ECRS amount awarded to Resource r in Real-Time for the SCED interval y from the SCED Pricing Run Step 2.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.

	PRRTNSAWDS r, y 
	MW
	SCED Pricing Run Real-Time Non-Spin Award per Resource per SCED interval—The Non-Spin amount awarded to Resource r in Real-Time for the SCED interval y from the SCED Pricing Run Step 2.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.

	RTRUAWDS r, y
	MW
	SCED Dispatch Run Real-Time Reg-Up Award per Resource per SCED interval—The binding Reg-Up amount awarded to Resource r in Real-Time for the SCED interval y from the SCED Dispatch Run Step 2.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.

	RTRDAWDS r, y
	MW
	SCED Dispatch Run Real-Time Reg-Down Award per Resource per QSE per SCED interval—The binding Reg-Down amount awarded to Resource r in Real-Time for the SCED interval y from the SCED Dispatch Run Step 2.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.

	RTRRAWDS r, y
	MW
	SCED Dispatch Run Real-Time RRS Award per Resource per QSE per SCED interval—The binding RRS amount awarded to Resource r in Real-Time for the SCED interval y from the SCED Dispatch Run Step 2.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.

	RTECRAWDS r, y
	MW
	SCED Dispatch Run Real-Time ECRS Award per Resource per QSE per SCED interval—The binding ECRS amount awarded to Resource r in Real-Time for the SCED interval y from the SCED Dispatch Run Step 2.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.

	RTNSAWDS r, y
	MW
	SCED Dispatch Run Real-Time Non-Spin Award per Resource per QSE per SCED interval—The binding Non-Spin amount awarded to Resource r in Real-Time for the SCED interval y from the SCED Dispatch Run Step 2.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.

	RUSOAREA r, ASseg, DRsegAwd to PRsegAwd, y
	$ per hour
	Area under Resource Reg-Up Ancillary Service Offer segment  used in Step 2 of SCED Pricing Run per Resource per interval¾ The area calculated as the integral (net area) of the Reg-Up Ancillary Service Offer segment used in Step 2 of the SCED Pricing Run, evaluated from the SCED Dispatch Run Reg-Up award to the SCED Pricing Run Reg-Up award, with respect to the zero price line, per Resource r for the SCED Interval y.

	RDSOAREA r, ASseg, DRsegAwd to PRsegAwd, y
	$ per hour
	Area under Resource Reg-Down Ancillary Service Offer segment  used in Step 2 of SCED Pricing Run per Resource per interval¾ The area calculated as the integral (net area) of the Reg-Down Ancillary Service Offer segment used in Step 2 of the SCED Pricing Run, evaluated from the SCED Dispatch Run Reg-Down award to the SCED Pricing Run Reg-Down award, with respect to the zero price line, per Resource r for the SCED Interval y.

	RRPFSOAREA r, ASseg, DRsegAwd to PRsegAwd, y
	$ per hour
	Area under Resource RRS-PF Ancillary Service Offer segment  used in Step 2 of SCED Pricing Run per Resource per interval¾ The area calculated as the integral (net area) of the RRS-PF Ancillary Service Offer segment used in Step 2 of the SCED Pricing Run, evaluated from the SCED Dispatch Run RRS-PF award to the SCED Pricing Run RRS-PF award, with respect to the zero price line, per Resource r for the SCED Interval y.

	RRUFSOAREA r, ASseg, DRsegAwd to PRsegAwd, y
	$ per hour
	Area under Resource RRS-UF Ancillary Service Offer segment  used in Step 2 of SCED Pricing Run per Resource per interval¾ The area calculated as the integral (net area) of the RRS-UF Ancillary Service Offer segment used in Step 2 of the SCED Pricing Run, evaluated from the SCED Dispatch Run RRS-UF award to the SCED Pricing Run RRS-UF award, with respect to the zero price line, per Resource r for the SCED Interval y.

	RRFFSOAREA r, ASseg, DRsegAwd to PRsegAwd, y
	$ per hour
	Area under Resource RRS-FF Ancillary Service Offer segment  used in Step 2 of SCED Pricing Run per Resource per interval¾ The area calculated as the integral (net area) of the RRS-FF Ancillary Service Offer segment used in Step 2 of the SCED Pricing Run, evaluated from the SCED Dispatch Run RRS-FF award to the SCED Pricing Run RRS-FF award, with respect to the zero price line, per Resource r for the SCED Interval y.

	ECRSOAREA r, ASseg, DRsegAwd to PRsegAwd, y
	$ per hour
	Area under Resource ECRS-SCED dispatchable Ancillary Service Offer segment  used in Step 2 of SCED Pricing Run per Resource per interval¾ The area calculated as the integral (net area) of the ECRS-SCED Dispatchable Ancillary Service Offer segment  used in Step 2 of the SCED Pricing Run, evaluated from the SCED Dispatch Run ECRS-SCED Dispatchable award to the SCED Pricing Run ECRS-SCED Dispatchable award, with respect to the zero price line, per Resource r for the SCED Interval y.

	ECRMSOAREA r, ASseg, DRsegAwd to PRsegAwd, y
	$ per hour
	Area under Resource ECRS-Non SCED Dispatchable Ancillary Service Offer segment  used in Step 2 of SCED Pricing Run per Resource per interval¾ The area calculated as the integral (net area) of the ECRS-Non SCED Dispatchable Ancillary Service Offer segment  used in Step 2 of the SCED Pricing Run, evaluated from the SCED Dispatch Run ECRS-Non SCED Dispatchable award to the SCED Pricing Run ECRS-Non SCED Dispatchable award, with respect to the zero price line, per Resource r for the SCED Interval y.

	NSSOAREA r, ASseg, DRsegAwd to PRsegAwd, y
	$ per hour
	Area under Resource Non-Spin-SCED dispatchable Ancillary Service Offer segment  used in Step 2 of SCED Pricing Run per Resource per interval¾ The area calculated as the integral (net area) of the Non-Spin-SCED Dispatchable Ancillary Service Offer segment used in Step 2 of the SCED Pricing Run, evaluated from the SCED Dispatch Run Non-Spin-SCED Dispatchable award to the SCED Pricing Run Non-Spin-SCED Dispatchable award, with respect to the zero price line, per Resource r for the SCED Interval y.

	NSMSOAREA r, ASseg, DRsegAwd to PRsegAwd, y
	$ per hour
	Area under Resource Non-Spin-Non SCED Dispatchable Ancillary Service Offer segment  used in Step 2 of SCED Pricing Run per Resource per interval¾ The area calculated as the integral (net area) of the Non-Spin-Non SCED Dispatchable Ancillary Service Offer segment  used in Step 2 of the SCED Pricing Run, evaluated from the SCED Dispatch Run Non-Spin-Non SCED Dispatchable award to the SCED Pricing Run Non-Spin-Non SCED Dispatchable award, with respect to the zero price line, per Resource r for the SCED Interval y.

	TLMP y
	Second
	Duration of SCED interval per interval¾ 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.

	ASseg
	None
	The Ancillary Service Offer segment for a particular Ancillary Service type or sub-type, including the proxy Ancillary Service Offer.

	q
	None
	A QSE.

	p
	None
	A Settlement Point.

	r
	None
	A Generation Resource, Energy Storage Resource, or Load Resource.

	i
	None
	A 15-minute Settlement Interval.





























	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



6.9.2	Reliability Deployment Indifference Charge
(1)	ERCOT shall allocate the total Reliability Deployment Indifference Payment to the QSEs representing Load based on Load Ratio Share (LRS).  The charge to each QSE for a given 15-minute Settlement Interval is calculated as follows:
LARDIAMT q, i	=	(-1) * RDIAMTTOT i * LRS q, i
Where:

RDIAMTTOT	i	=	 RDIAMT q,i 
The above variables are defined as follows:
	Variable
	Unit
	Definition

	LARDIAMT q,i
	$
	Load-Allocated Reliability Deployment Indifference Amount per QSE—The QSE q’s share of the total charge for the Real-Time Reliability Deployment Indifference amount for the 15-minute Settlement Interval i.

	RDIAMTTOT i
	$
	Reliability Deployment Indifference Total Amount—The total payment to all QSEs for the Reliability Deployment Indifference Payments for the 15-minute Settlement Interval i.

	RDIAMT q,i
	$
	Reliability Deployment Indifference Total Amount per QSE—The total payment to QSE q for the Reliability Deployment Indifference Payments for the 15-minute Settlement Interval i.

	LRS q,i
	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.

	i
	none
	A 15-minute Settlement Interval. 



[bookmark: _Toc309731044][bookmark: _Toc405814019][bookmark: _Toc422207909][bookmark: _Toc438044823][bookmark: _Toc447622606][bookmark: _Toc80175256]9.5.3	Real-Time Market Settlement Charge Types
(1)	ERCOT shall provide, on each RTM Settlement Statement, the dollar amount for each RTM Settlement charge and payment.  The RTM Settlement “Charge Types” are:
(a)	Section 5.7.1, RUC Make-Whole Payment;
(b)	Section 5.7.2, RUC Clawback Charge;
(c)	Section 5.7.3, Payment When ERCOT Decommits a QSE-Committed Resource;
(d)	Section 5.7.4.1, RUC Capacity-Short Charge;
(e)	Section 5.7.4.2, RUC Make-Whole Uplift Charge;
(f)	Section 5.7.5, RUC Clawback Payment;
(g)	Section 5.7.6, RUC Decommitment Charge;
(h)	Section 6.6.3.1, Real-Time Energy Imbalance Payment or Charge at a Resource Node; 
(i)	Section 6.6.3.2, Real-Time Energy Imbalance Payment or Charge at a Load Zone;
(j)	Section 6.6.3.3, Real-Time Energy Imbalance Payment or Charge at a Hub;
(k)	Section 6.6.3.4, Real-Time Energy Payment for DC Tie Import;
(l)	Section 6.6.3.5, Real-Time Payment for a Block Load Transfer Point;
(m)	Section 6.6.3.6, Real-Time High Dispatch Limit Override Energy Payment;
(n)	Section 6.6.3.7, Real-Time High Dispatch Limit Override Energy Charge;
(o)	Section 6.6.3.8, Real-Time Payment or Charge for Energy from a Settlement Only Distribution Generator (SODG) or a Settlement Only Transmission Generator (SOTG);
(p)	Section 6.6.4, Real-Time Congestion Payment or Charge for Self-Schedules;
(q)	Section 6.6.5.2, Set Point Deviation Charge for Over Generation; 
(r)	Section 6.6.5.2.1, Set Point Deviation Charge for Under Generation; 
(s)	Section 6.6.5.3, Controllable Load Resource Set Point Deviation Charge for Over Consumption; 
(t)	Section 6.6.5.3.1, Controllable Load Resource Set Point Deviation Charge for Under Consumption;
(u)	Section 6.6.5.4, IRR Generation Resource Set Point Deviation Charge; 
(v)	Section 6.6.5.7, Set Point Deviation Payment;
(w)	Section 6.6.6.1, RMR Standby Payment;
(x)	Section 6.6.6.2, RMR Payment for Energy;
(y)	Section 6.6.6.3, RMR Adjustment Charge;
(z)	Section 6.6.6.4, RMR Charge for Unexcused Misconduct;
(aa)	Section 6.6.6.5, RMR Service Charge;
(bb)	Section 6.6.6.6, Method for Reconciling RMR Actual Eligible Costs, RMR and MRA Contributed Capital Expenditures, and Miscellaneous RMR Incurred Expenses;
(cc)	Paragraph (3) of Section 6.6.7.1, Voltage Support Service Payments;
(dd)	Paragraph (5) of Section 6.6.7.1;
(ee)	Section 6.6.7.2, Voltage Support Charge;
(ff)	Section 6.6.8.1, Black Start Hourly Standby Fee Payment;
(gg)	Section 6.6.8.2, Black Start Capacity Charge;
(hh)	Section 6.6.9.1, Payment for Emergency Operations Settlement;
(ii)	Section 6.6.9.2, Charge for Emergency Operations Settlement;
(jj)	Section 6.6.10, Real-Time Revenue Neutrality Allocation;
(kk)	Section 6.6.11.1, Emergency Response Service Capacity Payments; 
(ll)	Section 6.6.11.2, Emergency Response Service Capacity Charge;
(mm)	Section 6.6.14.2, Firm Fuel Supply Service Hourly Standby Fee Payment and Fuel Replacement Cost Recovery;
(nn)	Section 6.6.14.3, Firm Fuel Supply Service Capacity Charge;
(oo)	Section 6.7.1, Real-Time Settlement for Updated Day-Ahead Market Ancillary Service Obligations;
(pp) 	Section 6.7.2.2, Regulation Up Service Payments and Charges;
(qq) 	Section 6.7.2.3, Regulation Down Service Payments and Charges;
(rr) 	Section 6.7.2.4, Responsive Reserve Payments and Charges;
(ss) 	Section 6.7.2.5	, Non-Spinning Reserve Service Payments and Charges;
(tt) 	Section 6.7.2.6	, ERCOT Contingency Reserve Service Payments and Charges;
(uu) 	Section 6.7.2.7	, Real-Time Derated Ancillary Service Capability Payment;
(vv) 	Section 6.7.2.8	, Real-Time Derated Ancillary Service Capability Charge;
(ww)	Section 6.7.3, Real-Time Ancillary Service Revenue Neutrality Allocation;
(xx) 	Section 6.9.1, Reliability Deployment Indifference Payment; 
(yy) 	Section 6.9.2, Reliability Deployment Indifference Charge;
(zzxx)	Section 7.9.2.1, Payments and Charges for PTP Obligations Settled in Real-Time; and
(aaayy)	Section 9.16.1, ERCOT System Administration Fee.
	[NPRR841, NPRR885, NPRR963, NPRR995, NPRR1216, and NPRR1229:  Replace applicable portions of paragraph (1) above with the following upon system implementation:]
(1)	ERCOT shall provide, on each RTM Settlement Statement, the dollar amount for each RTM Settlement charge and payment.  The RTM Settlement “Charge Types” are:
(a)	Section 5.7.1, RUC Make-Whole Payment;
(b)	Section 5.7.2, RUC Clawback Charge;
(c)	Section 5.7.3, Payment When ERCOT Decommits a QSE-Committed Resource;
(d)	Section 5.7.4.1, RUC Capacity-Short Charge;
(e)	Section 5.7.4.2, RUC Make-Whole Uplift Charge;
(f)	Section 5.7.5, RUC Clawback Payment;
(g)	Section 5.7.6, RUC Decommitment Charge;
(h)	Section 6.6.3.1, Real-Time Energy Imbalance Payment or Charge at a Resource Node; 
(i)	Section 6.6.3.2, Real-Time Energy Imbalance Payment or Charge at a Load Zone;
(j)	Section 6.6.3.3, Real-Time Energy Imbalance Payment or Charge at a Hub;
(k)	Section 6.6.3.4, Real-Time Energy Payment for DC Tie Import;
(l)	Section 6.6.3.5, Real-Time Payment for a Block Load Transfer Point;
(m)	Section 6.6.3.6, Real-Time High Dispatch Limit Override Energy Payment;
(n)	Section 6.6.3.7, Real-Time High Dispatch Limit Override Energy Charge;
(o)	Section 6.6.3.8, Real-Time Payment or Charge for Energy from a Settlement Only Distribution Generator (SODG), Settlement Only Transmission Generator (SOTG), Settlement Only Distribution Energy Storage System (SODESS), or Settlement Only Transmission Energy Storage System (SOTESS); 
(p)	Section 6.6.3.9, Real-Time Constraint Management Plan Cost Recovery Payment;
(q)	Section 6.6.3.10, Real-Time Constraint Management Plan Cost Recovery Charge;
(r)	Section 6.6.4, Real-Time Congestion Payment or Charge for Self-Schedules;
(s)	Section 6.6.5.2, Set Point Deviation Charge for Over Generation; 
(t)	Section 6.6.5.2.1, Set Point Deviation Charge for Under Generation; 
(u)	Section 6.6.5.3, Controllable Load Resource Set Point Deviation Charge for Over Consumption; 
(v)	Section 6.6.5.3.1, Controllable Load Resource Set Point Deviation Charge for Under Consumption;
(w)	Section 6.6.5.4, IRR Generation Resource Set Point Deviation Charge; 
(x)	Section 6.6.5.7, Set Point Deviation Payment;
(y)	Section 6.6.5.5, Energy Storage Resource Set Point Deviation Charge for Over Performance; 
(z)	Section 6.6.5.5.1, Energy Storage Resource Set Point Deviation Charge for Under Performance; 
(aa)	Section 6.6.6.1, RMR Standby Payment;
(bb)	Section 6.6.6.2, RMR Payment for Energy;
(cc)	Section 6.6.6.3, RMR Adjustment Charge;
(dd)	Section 6.6.6.4, RMR Charge for Unexcused Misconduct;
(ee)	Section 6.6.6.5, RMR Service Charge;
(ff)	Section 6.6.6.6, Method for Reconciling RMR Actual Eligible Costs, RMR and MRA Contributed Capital Expenditures, and Miscellaneous RMR Incurred Expenses;
(gg)	Section 6.6.6.7, MRA Standby Payment;
(hh)	Section 6.6.6.8, MRA Contributed Capital Expenditures Payment;
(ii)	Section 6.6.6.9, MRA Payment for Deployment Event;
(jj)	Section 6.6.6.10, MRA Variable Payment for Deployment; 
(kk)	Section 6.6.6.11, MRA Charge for Unexcused Misconduct;
(ll)	Section 6.6.6.12, MRA Service Charge;
(mm)	Paragraph (3) of Section 6.6.7.1, Voltage Support Service Payments;
(nn)	Paragraph (5) of Section 6.6.7.1;
(oo)	Section 6.6.7.2, Voltage Support Charge;
(pp)	Section 6.6.8.1, Black Start Hourly Standby Fee Payment;
(qq)	Section 6.6.8.2, Black Start Capacity Charge;
(rr)	Section 6.6.9.1, Payment for Emergency Operations Settlement;
(ss)	Section 6.6.9.2, Charge for Emergency Operations Settlement;
(tt)	Section 6.6.10, Real-Time Revenue Neutrality Allocation;
(uu)	Section 6.6.11.1, Emergency Response Service Capacity Payments; 
(vv)	Section 6.6.11.2, Emergency Response Service Capacity Charge; 
(ww)	Section 6.6.14.2, Firm Fuel Supply Service Hourly Standby Fee Payment and Fuel Replacement Cost Recovery;
(xx)	Section 6.6.14.3, Firm Fuel Supply Service Capacity Charge;
(yy)	Section 6.7.1, Real-Time Settlement for Updated Day-Ahead Market Ancillary Service Obligations;
(zz)	Section 6.7.2.2, Regulation Up Service Payments and Charges;
(aaa)	Section 6.7.2.3, Regulation Down Service Payments and Charges;
(bbb)	Section 6.7.2.4, Responsive Reserve Payments and Charges;
(ccc)	Section 6.7.2.5	, Non-Spinning Reserve Service Payments and Charges;
(ddd)	Section 6.7.2.6	, ERCOT Contingency Reserve Service Payments and Charges;
(eee)	Section 6.7.2.7	, Real-Time Derated Ancillary Service Capability Payment;
(fff)	Section 6.7.2.8	, Real-Time Derated Ancillary Service Capability Charge;
(ggg)	Section 6.7.3, Real-Time Ancillary Service Revenue Neutrality Allocation;
(hhh)	Section 6.8.2, Recovery of Operating Losses During an LCAP or ECAP Effective Period;
(iii)      Section 6.8.3, Charges for Operating Losses During an LCAP or ECAP Effective Period;
(jjj) 	Section 6.9.1, Reliability Deployment Indifference Payment; 
(kkk) 	Section 6.9.2, Reliability Deployment Indifference Charge;
(llljjj)	Section 7.9.2.1, Payments and Charges for PTP Obligations Settled in Real-Time; and
(mmmkkk)	Section 9.16.1, ERCOT System Administration Fee.


(2)	In the event that ERCOT is unable to execute the Day-Ahead Market (DAM), ERCOT shall provide, on each RTM Settlement Statement, the dollar amount for the following RTM Congestion Revenue Right (CRR) Settlement charges and payments:
(a)	Section 7.9.2.4, Payments for FGRs in Real-Time; and
(b)	Section 7.9.2.5, Payments and Charges for PTP Obligations with Refund in Real-Time.
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