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[bookmark: _Toc230627593]Introduction
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 NPRR 1214 and streamline Nodal Protocol language.	Comment by Kenneth Ragsdale2: I like the way all of this is organized.  One suggestion is that below this paragraph and above the next one ----- would it be good to say:  

At a high level these ERCOT comments:
a)  Modify the modeling of some categories of reliability deployments and add a few new categories
b) Discontinue the use of energy and Ancillary Service price adders 
c) Add  a section for Reliability Deployment Indifference Payment 
 


[bookmark: _Toc230627594]Summary of changes	Comment by Moorty, Sai: Update this section once the ERCOT comments section in NPRR 1214 is finalized
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 due to a Must Run Alternative 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 continue to be modeled locationally:
i. RUC, RMR and Offline Non-Spinning Reserve Service (NSPIN)
ii. ERCOT directed DC Tie import/export changes (changed from using pseudo ESR to either a pseudo-CLR or pseudo-GR 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 Step 2 Pricing Run energy and Ancillary Service prices (Locational Marginal Prices, or LMPs, and Market Clearing Prices for Capacity, or MCPCs), when active, otherwise use the SCED Step 2 Dispatch Run LMPs and AS MCPCs.   

1. Replace the current approach of using Energy price adders with a more direct approach

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 are used whenever the SCED Pricing Run is active, otherwise the SCED Dispatch Run 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 Step 2 Dispatch Run energy prices (LMP). 

The energy price adder is the difference between the SCED Step 2 Pricing Run energy prices (LMPs) (if active) and the SCED Step 2 Dispatch Run energy prices (LMPs). 

Therefore, the final energy prices (LMPs) are the same as SCED Step 2 Pricing Run LMPs when it is active, otherwise the final energy prices (LMPs) are the LMPs from the SCED Dispatch Run.

The implementation of these comments will implement the use of the SCED Step 2 Pricing Run 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
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 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 AS MCPC price adders are the positive differences between the SCED Pricing Run AS MCPC and the SCED Dispatch Run AS MCPC. 

To keep AS MCPCs aligned with energy prices, the SCED Pricing Run AS MCPCs are the final AS MCPC when the SCED Pricing Run is active, otherwise the AS MCPCs from the SCED Dispatch Run are the final AS MCPC. This eliminates the need for AS price adders.

With this change, Ancillary Services (AS) 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 AS MCPCs


[bookmark: _Toc230627595]Locational Modeling of Reliability Deployments
[bookmark: _Toc230627596]Example Setup
Assume system has 1 GR, 1 NCLR, and 1 SOG.
1. Reliability deployments to NCLR (example: manual deployment of 60 MW of RRS - curtailment)
2. Reliability deployments to SOG (example: manual deployment of 8 MW – injection)
3. Model NCLR deployment as CLR with (for simplicity, ignore the ramp up when deployed and ramp down when recalled):
a) MPC=HDL=60 MW 
b) LPC=LDL=0 MW
c) Bid to Buy (as per protocol) linearly curve from 700 $/MWh at LPC to 300 $/MWh at deployed MW = 60 MW.
4. Model SOG deployment as GR with:
a) HSL=HDL=8 MW 
b) LSL=LDL=0 MW
c) EOC = SWCAP from LSL to deployed MW = 8 MW.

[bookmark: _Toc230627597]Locational Reliability deployment modeling in the Pricing Run:

· Power Balance constraint in Pricing Run:



Where:





 



: indicates a SOG deployed that is modeled as a GR in the pricing run

: indicates a NCLR deployed that is modeled as a CLR in the pricing run

Note: In the above equation, the Right Hand Side (RHS) of the equation becomes equal to the SCED Dispatch run GTBD + 8 MW (SOG). 

· Transmission constraint in pricing run:


Note: The Match Limit used in the Pricing Run is the same as in the dispatch run.




[bookmark: _Toc230627598]Reliability Deployment Indifference Payment (Section 6.9.1)
[bookmark: _Toc230627599]Background and purpose
This section describes ERCOT's perspective on the SCED pricing run and indifference payments, to allow stakeholders to discuss in an informed manner and make decisions on next steps in modifying NPRR1214.

The current system-wide Reliability Deployment Price Adder (RDPA) for energy and AS is an approximation. The revision proposed in previous versions of NPRR1214 addresses the energy price approximation but retains an approximation for AS MCPCs. Similarly, the calculation of indifference payments remains an approximation under that proposal. This paper corrects both: the approximation in AS MCPCs and the approximation in the indifference payment calculation.

[bookmark: _Toc230627600]SCED Dispatch Run and SCED Pricing Run
ERCOT reliability deployments (out-of-market actions) distort market outcomes, affecting both prices (LMPs and AS MCPCs) and awards for energy (Base Points to Resources) and Ancillary Services.
The SCED dispatch run calculates MW awards (energy and Ancillary Services) and prices (LMP and AS MCPCs) based on actual real-time grid conditions.
The SCED pricing run, by contrast, estimates prices (LMPs and AS MCPCs) and dispatch levels (energy and AS awards) by rerunning the two-step SCED process with modified inputs that mitigate the impacts of reliability deployments — effectively representing a hypothetical grid state in which no ERCOT-directed reliability deployments have occurred.
It is important to note that:
1. The energy awards (Base Points to Resources) and AS awards from the SCED dispatch run are always binding — i.e., the MW quantities used in settlement and required to be provided by Resources — regardless of whether ERCOT reliability deployments are in effect.
2. The prices (LMPs and AS MCPCs) from the SCED pricing run are binding only when ERCOT reliability deployments are in effect. When no reliability deployments are in effect, the prices from the SCED dispatch run are binding.


[bookmark: _Toc230627601]Indifference Payments
Ideally, real-time energy and AS market settlement would use both awards and prices from the SCED pricing run, as it represents the closest estimate of the operating point the market would have cleared absent ERCOT-directed reliability deployments. However, using the SCED pricing run as the basis for binding awards would cause reliability problems, as those awards do not reflect the deployments necessary to maintain grid reliability.

As a result, settlement uses MW awards from the SCED dispatch run and prices from the SCED pricing run. This inconsistency — awards reflecting actual grid conditions while prices reflect a hypothetical grid state — creates an incentive for market participants to chase prices and can financially harm Resources.

The indifference payment is designed to neutralize this incentive by making participants financially indifferent to ERCOT-directed reliability deployments.



[bookmark: _Toc230627602]Terminology for SCED Dispatch Run and SCED Pricing Run

	Item
	Description

	
	ith SCED duration interval

	
	CLR: RTM Energy Bid used by SCED Step 2
ESR: Bid portion of energy Bid/Offer curve used by SCED Step 2

	
	GR: Energy Offer (EOC) used by SCED Step 2
ESR: Offer portion of energy Bid/Offer curve used by SCED Step 2

	
	For all Resources: The ith AS Offer block; (i=1…6)

	
	Base Point from SCED Dispatch run

	
	Base Point from SCED Pricing run

	
	LMP from SCED Pricing run

	
	AS Award by AS type on the ith AS Offer block from SCED Dispatch run

	
	AS Award by AS type on the ith AS Offer block from SCED Pricing run

	
	AS MCPC by AS type from SCED Pricing run
Note: MCPC is the same for all RRS AS-types: RRS-PFR,RRS-UFR,RRS-FFR

	
	GR: Reg-Up, Reg-Down,RRS-PFR,ECRS,NSPIN
CLR: Reg-Up, Reg-Down, RRS-UFR, RRS-FFR, ECRS, NSPIN
ESR: Reg-Up, Reg-Down,RRS-PFR,RRS-FFR, ECRS,NSPIN






[bookmark: _Toc230627603]Indifference Payment Calculation for an individual product (energy and AS type)
The indifference payment calculation can be visualized graphically, with the x-axis representing the MW award and the y-axis representing the SCED pricing run price. 

In all scenarios, the indifference payment for a Resource for a given product (energy or AS) is represented by the area bounded by the following four elements:
· A vertical line representing the SCED dispatch run MW award (Base Point or AS award)
· A vertical line representing the SCED pricing run MW award (Base Point or AS award)
· A horizontal line representing the SCED pricing run price (LMP or AS MCPC)
· The applicable offer or bid curve: the Energy Offer Curve (EOC-GR), Energy Bid Curve (EBC-CLR), or Energy Bid/Offer Curve (EBOC-ESR), AS Offer segment

The following sub-sections describe the rationale behind each scenario and the corresponding indifference payment calculation.



[bookmark: _Toc230627604]Total Indifference Payment for a Resource (GR,CLR,ESR,NCLR)
 Total Indifference Payment to a Resource is any negative value remaining after netting of the Indifference Payment calculated for each product (energy and the different AS) for that Resource, for each SCED Interval. ERCOT Settlements sign convention where a payment is a negative $. 




[bookmark: _Toc230627605]Indifference Payment Calculation for a GR for energy (Base Point)
	GR: energy (Base Point), 


	Scenario
	

	
	In this scenario the Resource has lost revenue but also has avoided production cost. 
= Lost revenue – Avoided Production Cost.

	
	$ Credit (-ve)
	$ Debit (+ve)

	
	



	





	

	
	In this scenario the Resource has increased production cost but also has increased revenue. The Indifference Payment is to compensate the Resource for losses (increased cost not covered by increased revenue)
= Increased Production Cost – Increased Revenue

	
	$ Credit (-ve)
	$ Debit (+ve)

	
	




	




	

	Indifference Payment equation valid for both scenarios

	







0. [bookmark: _Toc230627606]Indifference Payment Calculation for a CLR for energy (Base Point)

	CLR: energy (Base Point), 


	Scenario
	

	
	In this scenario the Resource has lost Consumer Benefit but also has avoided charge. The Indifference Payment is to compensate the Resource for lost Consumer Surplus
= Lost Consumer Benefit – Avoided Charge

	
	$ Credit (-ve)
	$ Debit (+ve)

	
	




	




	

	
	In this scenario the Resource has increased charge but also has increased Consumer Benefit. The Indifference Payment is to compensate the Resource for losses (increased charge not covered by increased Consumer Benefit)
= Increased Charge – Increased Consumer Benefit

	
	$ Credit (-ve)
	$ Debit (+ve)

	
	



	





	

	Indifference Payment equation valid for both scenarios

	











0. [bookmark: _Toc230627607]Indifference Payment Calculation for an ESR for energy (Base Point)

	ESR: energy (Base Point). ESR Base Point can be negative (charging) or positive (discharging)


	Scenario
	

	
&


	In this scenario the Resource has lost revenue but also has avoided production cost. 
= Lost Revenue – Avoided Production Cost

	
	$ Credit (-ve)
	$ Debit (+ve)

	
	



	





	

	
&


	In this scenario the Resource has increased production cost but also has increased revenue. The Indifference Payment is to compensate the Resource for losses (increased cost not covered by increased revenue)
= Increased Production Cost – Increased Revenue

	
	$ Credit (-ve)
	$ Debit (+ve)

	
	




	




	

	
&


	In this scenario the Resource has increased charge but also has increased Consumer Benefit. The Indifference Payment is to compensate the Resource for losses (increased charge not covered by increased Consumer Benefit)
= Increased Charge – Increased Consumer Benefit

	
	$ Credit (-ve)
	$ Debit (+ve)

	
	



	





	

	
&


	In this scenario the Resource has lost Consumer Benefit but also has avoided charge. The Indifference Payment is to compensate the Resource for lost Consumer Surplus
= Lost Consumer Benefit – Avoided Charge

	
	$ Credit (-ve)
	$ Debit (+ve)

	
	




	




	

	
&


	In this scenario the Resource has a combination of:
a) Increased charge but also increase Consumer Benefit; and,
b) lost revenue but also has avoided production cost. 
= Increased Charge – Increased Consumer Benefit + Lost Revenue – Avoided Production Cost

	
	$ Credit (-ve)
	$ Debit (+ve)

	
	



	





	
	



	





	
	
	

	
	Total $ Credit (-ve) = Increased Charge + Lost Revenue
	Total $ Debit (+ve) = Increased Consumer Benefit + Avoided Production Cost

	
	




	





	

	
&


	In this scenario the Resource has a combination of :
a) increased production cost but also has increased revenue 
b) lost Consumer Benefit but also avoided charge
The Indifference Payment is to compensate the Resource for increased production cost not covered by increased revenue as well as compensate for lost Consumer Surplus
= Increased Production Cost – Increased Revenue + Lost Consumer Benefit – Avoided Charge

	
	$ Credit (-ve)
	$ Debit (+ve)

	
	





	





	
	





	





	
	
	

	
	Total $ Credit (-ve) = Increased Production Cost + Lost Consumer Benefit
	Total $ Debit (+ve) = Increased Revenue + Avoided Charge

	
	






	






	

	Indifference Payment equation valid for all six scenarios

	







	GR, CLR, ESR, NCLR: AS awards, , i=1,6


	Scenario
	

	
	In this scenario the Resource has lost revenue but also has avoided production cost. 
= Lost Revenue – Avoided Production Cost

	
	$ Credit (-ve)
	$ Debit (+ve)

	
	



	





	

	
	In this scenario the Resource has increased production cost but also has increased revenue. The Indifference Payment is to compensate the Resource for losses (increased cost not covered by increased revenue)
= Increased Production Cost – Increased Revenue

	
	$ Credit (-ve)
	$ Debit (+ve)

	
	




	




	

	Indifference Payment equation valid for both scenarios for each AS Offer segment i=1,6

	








[bookmark: _Toc230627608]Implementation Notes
a) Locational modeling of reliability deployments (New section added to last year’s version of this document):
1. The locational modeling of reliability deployments depends on availability of information in MMS that can map a given reliability deployment to a particular Electrical Bus in the network model where it was deployed. This information is available for Load Resources and DC Ties, but for other categories of reliability deployments like VECL, Loads (MRA, LL curtailment program, contract for capacity, etc.), SOG (MRA, contract for capacity, etc.) will require analysis and potential refactoring of systems to get the required information into MMS. 

2. Even for Load Resources, if the reliability deployment of the Load Resource is implemented by opening a breaker, then the Electrical Bus corresponding to connectivity node of the load may be de-energized. In this case, placing the pseudo-CLR on the de-energized Electrical Bus will not be correct. One option is to trace the network topology from the de-energized Electrical Bus to the nearest energized Electrical Bus and place the pseudo-CLR at that location. This issue also exists for ERCOT-directed load curtailment.

3. If the pseudo-CLR or pseudo-GR is disconnected in a contingency constraint, the shift factor of the pseudo-CLR and pseudo-GR will be zero. No “pick-up” shift factor is calculated. 


b) Indifference Payments: ERCOT MMS needs to perform most of the Indifference Payment calculations and pass the results (maybe in components) to ERCOT Settlements.
ERCOT Settlements is done on a 15-minute Settlement Interval. As can be seen, the Indifference Payment needs to be done on a SCED interval basis and then the sum of the indifference payments for each SCED interval that had ERCOT Reliability Deployments active during a 15-minute Settlement Interval  is aggregated and passed on to ERCOT Settlements.




