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	[bookmark: _Hlk155691648]TAC Assignment
	Responsible 
	Notes
	Assigned 
	Comments

	TAC Assignment:   Remaining KTCs from Battery Energy Storage Task Force (BESTF): 
· KTC 15-3 Switchable Resources (ROS/WMS) 
· KTC 15-4 Provisions Associated with Delayed Outages (ROS/WMS)   
· KTC 15-6 RMR and MRA Services (ROS/WMS)

[refer to RTCBTF]
	WMWG
	WMS Leadership directed WMWG to take 3 KTCs on, work at ROS will drive discussion so await and that this is not priority issue
	04/28/2021
	12/1/23 WMWG: 
Propose these issues be referred to RTC+B task force if still priorities

	TAC Assignment:   Review issues related to NPRR1105, Option to Deploy Distribution Voltage Reduction Measures Prior to Energy Emergency Alert (EEA)

[removed by TAC]
	WMWG
	Related to TAC discussion and approval of NPRR1105, Option to Deploy Distribution Voltage Reduction Measures Prior to Energy Emergency Alert (EEA) 

WMS to review costs of deployment – pricing impacts, deployment mechanism and wholesale market impacts. 

ROS looking at reliability issues including deployment criteria and effectiveness 
	11/29/2021
	Removed by 10/24/23 TAC structural review

	TAC Assignment:   Review Department of Energy order regarding emissions limitations, fuel limitations, and increased RUC activity and potential mechanisms to address the issues

CSAPR NOx Season Allowance

[bookmark: _Hlk155702046]TAC Assignment:   Review impacts of existing and proposed EPA regulations on the ERCOT market and the reliability of the ERCOT grid and the future Resource mix

[revised by TAC]

	WMWG




WMWG
	Discussed at WMS/ROS CSAPR Workshop (Feb 6, 2023) – WMS/ROS seeking TAC guidance on next steps.
WMS assigned to WMWG
	01/31/2022




04/05/2023
	On hold pending future court ruling on grant of stay

	TAC Assignment:   Review of RUC Compensation for gaps including Revision Requests

[complete]

	WMWG
	WMWG assignment: 
1. Guidance to look at RUC process differently in conservative operations
2. RUC cost recovery and moving make-whole uplift into price formation
3. How to improve the market to limit current reliance on RUC

	07/27/2022 





	12/1/23 WMWG:  Discussed in context of  RCWG & WMWG Joint Workshop on Reliability Unit Commitment (RUC) and Verifiable Costs on August 14, 2023.

	TAC Assignment:   Capacity calculation for conservation appeal – installed capacity vs. seasonal max (7/13 ERCOT Conservation Appeal)

[removed by TAC]
	WMWG 

	
	07/27/2022 
	Removed by 10/24/23 TAC structural review

	TAC Assignment:   Review of efficiency of ERS program stemming from discussion of Self-deployment of ERS during July 13 Deployment Event

[removed by TAC]
	DSWG
	
	09/28/2022
	Removed by 10/24/23 TAC structural review

	TAC Assignment:   NPRR1177 - Holistic review of cost recovery issues and standard language for firm fuel supply contracts (assigned 5/23 and 6/5/23 TAC meetings)
[complete]

	RCWG
	
	06/07/2023
	Completed w/ approval of NPRR1177

1177NPRR-14 PUCT Report 062923




OPEN ACTION ITEMS:


	
	
	
	
	

	Open Action Items
	Responsible 
	Notes
	Assigned 
	Comments

	Review the total amount of Primary Frequency Response (PFR) that can come from Energy Storage Resources (ESRs). 

[complete]

	WMWG/
PDCWG
	April 6, 2023 Workshop to discuss findings from RRS-PFR Limits study
	11/04/2020
	WMWG recommends items to be closed as topic was discussed at  RRS-PFR Limits Study Workshop on 4/6/23.

	Review increased transparency and policy awareness of Generic Transmission Constraints (GTCs) and curtailments

[complete]

	CMWG 
	NOGRR215 related – at OWG awaiting ERCOT comments 
	01/05/2022 
	Completed w/ approval of  NOGRR215

215NOGRR-38 Board Report 083123

	PGRR103, Establish Time Limit for Generator Commissioning Following Approval to Synchronize

[complete]

	WMWG
	Look at commercial solutions to the issues 
	01/11/2023
	Complete:  https://www.ercot.com/mktrules/issues/PGRR103#votingrecord TAC to recommend approval of PGRR103 as recommended by ROS in the 6/8/23 ROS Report

	[bookmark: _Hlk155692133]Deep Dive on ECRS deployment on July 10, 2023 and display information on website to include segmentation of batteries 

[complete]

	WMWG
	
	07/12/2023
	Complete: roll out of SCR822 which adds ESRs on Grid and Market Conditions page: Grid and Market Conditions (ercot.com)

	Reviewing Wholesale Market Cues for Scarcity Pricing

	WMWG
	
	09/06/2023
	

	Input ERCOT requested from WMS to develop a recommendation to TAC by December 31, 2023,  to continue existing approach or a proposal to implement an alternative approach to determine the Mitigated Offer Cap (MOC) for ESRs: 
· Areas of analysis that should be included in developing a recommendation
· The appropriate stakeholder forum for sharing of analysis and discussion to take place
· Other considerations and advice to inform this work

[complete]

	CMWG
	
	09/06/2023
	

Recommendation:  ERCOT and stakeholders recommend that no change be made to the existing Mitigated Offer Cap (MOC) methodology for ESRs at this time.  ERCOT and stakeholders will continue to monitor developments and work together to develop a fair, effective, and enduring MOC framework and will provide another report and recommendation to TAC no later than December 31, 2024.




PARKING LOT ITEMS:
(for awareness)

	Parking Lot Items
	Responsible 
	Notes
	Assigned 
	Comments

	Review increased transparency and policy awareness of Generic Transmission Constraints (GTCs) and curtailments
	CMWG 
	Update:  2 Workshops on GTCs; NPRR994 and NOGRR215 related 
	11/04/2020
02/05/2020
	Remains on parking lot

	Review concept of establishing a minimum threshold to post Total Wholesale Storage Load (WSL), utilization of Real-Time telemetry, and Resource disclosures
	WMWG
	Still Open
Update Requested
Following implementing grey-boxed language to post WSL to MIS (NPRR461)
	11/04/2020
09/04/2019
02/28/2018
	WMWG: Significant growth in storage capacity may render this issue moot

	Look at actual loss factors compared to calculated losses in modeling 
Phase 1 solution NPRR1145 – in consideration of 2022 UFE Report discussion at 5/4/22 WMS  Phase 1 pertains to ERCOT wide losses.  
Phase 2 pertains to losses for NOIEs whose metering captures transmission losses.  Phase 2 to remain on hold indefinitely. 
	WMWG
	NPRR1145 for Phase 1 Submitted for 8/11/22 PRS Meeting-proceeding in Stakeholder process
Phase 2 Still Open – tabled until RTC work is done
Regarding 2018 UFE Analysis 
	08/03/2022
05/4/2022




07/10/2019
	WMWG:  Can remain open but will need to be post RTC completion

	Creating Smaller Load Zones for Aggregation 
	CMWG
	Due to ERCOT Resource constraints and high priority items, IMM and ERCOT will develop analysis; 

Ivan presented to 12/6/22 RMS. RMS requested to revisit study at later time – no action taken. 
	4/5/23 added to parking lot


01/11/2023

	Remains on parking lot

	Review following items:  
· Review converting one hour DAM settlements to 15 minute settlements
· Review reducing Security-Constrained Economic Dispatch (SCED) run time from five minutes
· Review  adjusting the Real-Time Reliability Deployment Price Adder to address price suppression caused by early deployment of reserves as directed by the Public Utility Commission of Texas (PUCT) 

	WMWG 
	Relocated to Parking Lot pending outcome of market redesign discussions

	4/5/23 added to parking lot

11/03/2021 

	WMWG:  May need to remain for time being given other current market redesign priorities including those in HB 1500
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Purpose

ERCOT and stakeholders are required to provide a recommendation with respect to a Mitigated Offer Cap (MOC) framework for Energy Storage Resources (ESRs) pursuant to Protocol § 4.4.9.4.1(1)(b)

Discussion today will review Report based on consultation to date and a Recommendation on how to proceed with input and direction from TAC

2

4.4.9.4.1             Mitigated Offer Cap 

(1)(b)    Notwithstanding the MOC calculation described in paragraph (1) above, the MOC for ESRs shall be set at the SWCAP.  No later than December 31, 2023, ERCOT and stakeholders shall submit a report to TAC that includes a recommendation to continue the existing approach or a proposal to implement an alternative approach to determine the MOC for ESRs.
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Recommendation

ERCOT and stakeholders recommend that no change be made to the existing Mitigated Offer Cap (MOC) methodology for ESRs at this time.  ERCOT and stakeholders will continue to monitor developments and work together to develop a fair, effective, and enduring MOC framework and will provide another report and recommendation to TAC no later than December 31, 2024.
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Contents

Background

Consultation Timeline

Analysis and Observations

Review of Frameworks

Evaluation and Considerations

Recommendation

Next Steps

4







PUBLIC





Background: Mitigated Offer Cap for Traditional Resources

5

MOC q, r, h = Max [GIHR q, r * Max(FIP, WAFP q, r, h), 

			(IHR q, r * FPRC q, r + OM q, r) * CFMLT q, r]



Generic marginal cost for the Resource using set heat rate. Heat rate is dependent on the commercial operations date. 



Estimation of operating costs for Resource above LSL. 

Heat Rates

Fuel Price

Operations & Maintenance

Capacity Factor Multiplier

Fuel Price
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Background: ESR Challenges

MOC is calculated using fuel price and heat rate, which are not applicable to ESRs.

For ESRs, opportunity cost is most important factor due to their time dependent capacity state of charge (SOC).

Time-constrained capacity (SOC limits): 

Results in different economic offer behavior by ESRs in order to  preserve their energy (SOC) 

Current optimization processes do not fully reflect SOC

Because tools look at the next 5 minutes, an ESR’s capacity could be used as soon as deemed economic rather then at the peak (or net peak) time of the day when most needed.
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Hard to know the cost or opportunity cost for ESRs as you can with other 

Marginal cost = fuel cost + opportunity cost (thermal generators don’t play in as much)

Multi interval SCED might help in the future

Lead into analysis 







Theoretical scenario:

Lets assume a system is consistently stressed from say 2pm – 9pm with a peak at 5pm

In the current setup where batteries limited capacity is not taken into account, a batteries capacity could be deployed as soon as it is needed say at 2pm

If this happens the battery could recharge and be deployed again to be available at more times during the stressed time frame 

	but is recharging and discharging in this time frame really providing any net benefit to the overall grid?



The ideal Market friendly scenario for use of ESRs wanting to participate in having their capacity dispatched by SCED would seem to be the ESRs charging at night when it is economical then getting their full available capacity dispatched once during the most needed time of day



The non ideal scenario would be ESRs charging when economical at night and then setting their EOC to just under the max shadow price and then being dispatched as soon as a constraint is binding. If they purchased power in the DAM to hedge against a high LMP they could then recharge at a price less then their LMP and repeat the cycle. This cyclic discharging and recharging would be hurting the market more then helping 



Most obvious solution to this is ERCOT purchasing the batteries capacity for the day (managing the SOC of ESRs) since we have most visibility on when to utilize ESRs capacity available for dispatch





Are any ESRs actually consistently being used by QSEs as a SCED dispatch asset?  



6



Consultation Timeline
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09/06/23 - WMS





Introduction and overview of issue; referred to CMWG





09/18/23 - CMWG





ERCOT analysis and observations; review and discussion of CAISO framework





10/09/23 - CMWG





Follow up analysis; review and discussion of ‘RMR’ framework





11/01/23 - WMS





Summary and Draft Recommendation





12/04/23 – TAC





Report to TAC with recommendation





Key Questions to Inform Decision

What is being observed today?

What is the scope of the issue today and how could it evolve?

What are the key inputs for a MOC?

How will the market design evolve and how will it impact the participation framework for ESRs?

How have other jurisdictions applied mitigation to ESRs?

What is instructive for ERCOT?

8
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Analysis and Observations
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ESRs are flagged as part of the mitigation process in 4.2% of SCED intervals

10

While the MOCs for ESRs are currently set to the SWCAP, these Resources are still flagged as part of the SCED Constraint Competitiveness Test (CCT) process.
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Mitigation Percentage



cct_percentage	Other	Solar	Wind	Diesel	Power Storage	Nuclear	Simple Cycle	Gas Traditional	Coal	Hydro	Combined Cycle	0.7	1.1000000000000001	1.5	4	4.2	4.9000000000000004	6	7.1	7.3	7.5	8.3000000000000007	

%







There is a large difference in mitigated intervals between Resources
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Mitigation by ESR



<	 10 MW	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	0	0	#N/A	#N/A	0	#N/A	#N/A	#N/A	0	0	0	0	0	#N/A	0	#N/A	0	0	#N/A	0	0	0	#N/A	#N/A	0	0	0	#N/A	#N/A	#N/A	#N/A	#N/A	0	0	0	#N/A	#N/A	#N/A	#N/A	0	0	0	0	0	#N/A	#N/A	#N/A	0	0.1	0.1	0.1	0.1	0.1	0.1	#N/A	0.1	0.1	0.1	0.1	#N/A	#N/A	0.1	0.1	0.1	0.1	0.1	0.1	0.1	#N/A	0.1	#N/A	0.1	#N/A	#N/A	0.1	#N/A	0.1	#N/A	#N/A	#N/A	0.1	#N/A	0.1	0.2	0.2	#N/A	#N/A	0.2	0.2	#N/A	#N/A	0.3	0.4	#N/A	0.5	0.6	0.6	0.7	#N/A	0.8	1	#N/A	1.4	#N/A	1.6	#N/A	#N/A	2.1	#N/A	#N/A	#N/A	#N/A	2.7	2.9	2.9	3	#N/A	4.8	5.8	6.2	6.6	6.7	#N/A	#N/A	#N/A	#N/A	8.1	#N/A	#N/A	#N/A	14.7	16.899999999999999	17.8	17.8	#N/A	#N/A	#N/A	#N/A	23.6	#N/A	26.8	36.6	36.6	>	= 10 MW	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	#N/A	#N/A	0	0	#N/A	0	0	0	#N/A	#N/A	#N/A	#N/A	#N/A	0	#N/A	0	#N/A	#N/A	0	#N/A	#N/A	#N/A	0	0	#N/A	#N/A	#N/A	0	0	0	0	0	#N/A	#N/A	#N/A	0	0	0	0	#N/A	#N/A	#N/A	#N/A	#N/A	0	0	0	#N/A	#N/A	#N/A	#N/A	#N/A	#N/A	#N/A	0.1	#N/A	#N/A	#N/A	#N/A	0.1	0.1	#N/A	#N/A	#N/A	#N/A	#N/A	#N/A	#N/A	0.1	#N/A	0.1	#N/A	0.1	0.1	#N/A	0.1	#N/A	0.1	0.1	0.1	#N/A	0.1	#N/A	#N/A	#N/A	0.2	0.2	#N/A	#N/A	0.2	0.3	#N/A	#N/A	0.4	#N/A	#N/A	#N/A	#N/A	0.8	#N/A	#N/A	1.4	#N/A	1.6	#N/A	1.8	2	#N/A	2.2000000000000002	2.2000000000000002	2.2000000000000002	2.2000000000000002	#N/A	#N/A	#N/A	#N/A	3.5	#N/A	#N/A	#N/A	#N/A	#N/A	7.6	7.6	7.7	7.7	#N/A	10.199999999999999	13.1	13.3	#N/A	#N/A	#N/A	#N/A	21.2	21.2	21.2	21.2	#N/A	25.1	#N/A	#N/A	#N/A	Resource Rank





%









Geographical Distribution
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Offers are changed more frequently during evenings and since April 2023
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Intra-hour offer changes follow a similar trend 
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ESR Capacity Offered

15

 

Note: The System-Wide Offer Cap was $2,000/MWh during Summer 2021, making it impossible for any Resource to offer above $4,900/MWh during that period.
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Methodology:

Retrieve Energy Offer Curves for the 17:00 SCED interval of each summer day from 2021, 2022, and 2023.

For each interval, generate the Aggregate Supply Curve between each ESR’s LASL and HASL, at a $0.05/MWh price resolution.

Calculate the change in capacity as price increases from $4,900/MWh to $5,001/MWh.

Average the daily values for each month.
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Capacity Below $4,900/MWh	Jun	Jul	Aug	Jun	Jul	Aug	Jun	Jul	Aug	2021	2022	2023	192.8573529741727	152.58276828339379	193.15660948498589	281.97623137509328	404.33643213578301	500.7642543833818	526.90211303562489	432.74099219707182	324.90188018331332	Capacity Above $4,900/MWh	Jun	Jul	Aug	Jun	Jul	Aug	Jun	Jul	Aug	2021	2022	2023	0	0	0	150.3974219124714	201.0191521174736	165.54388071122	212.79941198450871	239.13389422164349	390.71310132952618	Percent of Capacity Above $4,900/MWh	Jun	Jul	Aug	Jun	Jul	Aug	Jun	Jul	Aug	2021	2022	2023	0	0	0	0.34784131912044258	0.33206789091644878	0.24844943651740981	0.28768280824987702	0.35592027482422411	0.54598228296386797	

ESR Capacity (MW)











Key Observations

For ESRs, marginal “fuel” cost is less important than opportunity cost, which may need to be regularly adjusted to reflect:

Future price expectations to ensure optimal charging and discharging (for the resource and the system)

Need to preserve sufficient SOC to meet future obligations

Opportunity cost is not always straightforward and can change based on changing expectations.

At the same time, opportunity cost offers may prevent SCED from being able to utilize ESR capacity to help resolve congestion in some situations.
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Review of Different Frameworks
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Frameworks Reviewed

ERCOT and CMWG stakeholders reviewed different frameworks to help inform the design of a future MOC.

CAISO Default Energy Bid for ESRs

Most advanced market in terms of ESR participation and the most comprehensive MOC design elements

NPRR 826 – “RMR” Framework

Review concepts around MOC for Reliability Must Run (RMR) Resources to determine what may be instructive for a MOC for ESRs, specifically the idea around using a constraint’s shadow price cap to dynamically determine a Resource’s MOC

18
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CAISO Default Energy Bid (DEB) Components


The DEB for ESRs in both the day-ahead and real-time markets is the higher of:

Energy Cost: The day-ahead market average LMP for the lowest priced hours of the day (corresponding charge duration) +

Marginal Cost: to charge and discharge (cycling, cell degradation) +

Opportunity Cost: measured at the highest priced hours of the day (corresponding to discharge duration)

E.g., for 4-hour battery, use prices from 4th highest hour of the day from day-ahead market

10% scaling factor is included in the calculation to account for variation between day-ahead and real-time prices
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Application of “RMR” Framework

NPRR 826 establishes a MOC methodology for RMR resources based on a “last in line” concept.

MOC for RMR resources is set higher than all non-RMR resources but below the shadow price cap.

Allows RMR resources with a helping shift factor to be dispatched to solve a constraint while minimizing impact to competitive market outcomes.

Application to ESRs

In cases where an ESR has a significant helping shift factor, the derived MOC would be just low enough (based on the constraint’s shadow price cap) to allow the ESR to be dispatched by SCED, if necessary.   ESR MOC would not be directly derived from other resource MOCs.
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		Shadow Price Cap		Shift Factor		-0.4		-0.6		-0.8		-1

				-0.2		-0.4		-0.6		-0.8		-1

		2,800		$560		$1,120		$1,168		$2,240		$2,800

		3,500		$700		$1,400		$2,100		$2,800		$3,500

		4,500		$900		$1,800		$2,700		$3,600		$4,500

		5,000		$1,000		$2,000		$3,000		$4,000		$5,000



This table illustrates how the MOC contemplated under an NPRR826 “RMR” framework could be applied to ESRs using various price levels.

Assumes a system lambda =$0 and a single transmission constraint

Shift factors and transmission constraint shadow

“RMR” Framework continued
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‹#›

22

Pro

Applying similar framework, based on shadow price caps, to ESRs would allow these resources to be utilized by SCED to resolve constraints in circumstances that cannot always be done today (and must instead be achieved through manual actions)

Con

Derived MOC values may not always be an accurate reflection of opportunity cost (over-mitigate)

May necessitate considering make-whole payments



Pro

Comprehensive framework which includes all components of a MOC for ESRs

Elements of design could be adjusted to better reflect ERCOT market (e.g., use of higher scaling factors based on historical DAM-RT results)

Con

Opportunity cost may be difficult to capture accurately (may miss intra-day/hour dynamics)

May tend to “over-mitigate” when opportunity cost input is too low 

“RMR” Framework

CAISO DEB for ESRs	

Evaluation
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‹#›

Considerations
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‹#›



It is necessary and prudent to develop an enduring MOC framework for ESRs





Mitigation is an essential component of effective market design





Significant forecasted growth in ESR capacity





Growing need to utilize ESRs to help manage transmission congestion (in addition to providing Ancillary Services)





But…it is important to get it right





No silver bullet identified at this point





Over-mitigation can lead to negative operational and efficiency impacts as well as overall fairness and equity concerns





The nature of the issue(s) is likely to evolve with growing ESR capacity and tool and model enhancements





Recommendation

ERCOT and stakeholders recommend that no change be made to the existing Mitigated Offer Cap (MOC) methodology for ESRs at this time.  ERCOT and stakeholders will continue to monitor developments and work together to develop a fair, effective, and enduring MOC framework and will provide another report and recommendation to TAC no later than December 31, 2024.
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‹#›

Proposed Next Steps

Continue working with Congestion Management Working Group to monitor circumstances and develop an enduring Mitigated Offer Cap framework for ESRs

Regular reporting on progress to TAC
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‹#›

Appendix
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CAISO Overview

Three components of default energy bid (DEB) formulation:

Energy Costs

Variable Operations Costs, including Cycling and Cell Degradation Costs

Opportunity Costs

The entire bid curve is subject to mitigation
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Components

Mitigation applied in both day-ahead and real-time

DA considers expected costs to buy energy and expected costs for variable operating cost including cycling

RT includes DA elements with an additional component that captures expected opportunity costs for the resource to discharge energy
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Mitigation Formula
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The additional 10% to this calculation is to account for variation in prices between the day-ahead and real-time markets. 
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Energy Cost

Assume one cycle per day

Charging during the least expensive continuous block of time during the day

DA

Actual prices from initial run (MPM) to inform energy cost component prior to subsequent Integrated Forward Market (IFM) run

RT

Actual DA LMP results from IFM run used to determine costs for DEBs
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Variable Costs including cycling

Value submitted by Market Participant to CAISO and vetted

Expected to be less than $30/MWh for most new lithium-ion based resources

Validation in the form of estimates from manufacturers may suffice
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Opportunity Cost

Including the highest price, corresponding to the storage duration of the resource in the default energy bids for storage resources.

For example, if a specific storage resource is capable of storing 4 hours of energy, the opportunity cost included in the real-time default energy bid will be equal to estimated prices in the 4th highest hours of the day from the day-ahead market.

32
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NPRR 826 “RMR” Framework
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Background

Established a methodology to set MOCs for RMR Resources based on a “last in line” concept.

Purpose was to allow RMR Resources to be dispatched to solve a constraint while minimizing impact on competitive market outcomes from contracted resources.
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Methodology

Identify all non-RMR Resources that have a 5%* or more unloading Shift Factor on the Transmission Facility;

Collect the highest energy offer point for each Resource in step 1 and convert to a Shadow Price equivalent;

Select the highest value from step 2 and ensure it is less than the Shadow Price cap for the constraint by $1;

Add $0.01 to the value from step 3, multiply by the Shift Factor of the RMR Resource to convert back to an energy offer equivalent, and set as the RMR MOC; and

If there are multiple constraints, use the lowest value from step 4.

35

* Default value can be updated by TAC
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Potential Application to ESRs

Applying similar ‘last in line’ framework to ESRs would allow these resources to be utilized by SCED to resolve constraints in circumstances that cannot be done today (and must instead be achieved through manual actions).

In cases where an ESR has a significant helping shift factor        (e.g., -0.20 or better) the MOC derived would be just high enough to allow the ESR to be dispatched by SCED if necessary. 
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associated with the resource operation, including cycling. The formulation in the real-time
market has two components, the first is the same as the day-ahead formulation, while the
second component captures expected opportunity costs for the resource to discharge energy.
Each of the specific components are described in greater detail below.

In the final proposal for the energy storage and ESDER 4 initiative, the formulations in both the
day-ahead and real-time markets were identical and matched the formula outlined in Equation
2. The ISO proposes to change the formulation for the default energy bid in the day-ahead
market, as expressed, so that this formulation does not include the opportunity cost. The MSC
noted that the previously proposed default energy bid need not include the opportunity cost in
the day-ahead market, as this market already implicitly assumes opportunity costs. This stems
directly from the way that the optimization of the day-ahead market works.

The I1SO’s day-ahead market software solves a constrained optimization problem for energy and
ancillary service procurement from the fleet across a 24 hour time horizon. While solving this
problem, the market software uses a minimization algorithm with aggregate system cost as the
objective function. This means that the day-ahead market will schedule storage resources to
charge during the lowest priced hours and to discharge during the highest priced hours, in order
to minimize those costs.

DAStorage DEB = (MAX(Ens;,,0) + p) + 1.1

RT Storage DEB = Max|(MAX(Eng/,,0) + p),0Cs] » 1.1

En: Estimated cost for resource to buy energy
&: Energy duration

n: Round-trip efficiency

p: Variable cost

OC:  Opportunity Cost

The ISO proposes to mitigate the entire bid curve for a storage resource. Because a +/- 200
MW storage resource could back generation down from 200 MW to 100 MW or charge at -200
MW instead of -100 MW in an effort to increase prices in local areas, the CAISO proposes that
the default energy bid be applied to the entire output of a storage resource, not just the
discharging portion of the resource bid. Mitigation will be applied to the full range of output,
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This message is part of a tracked conversation. Cick here to find al related messages or to open the original flagged message.
Apologies for the late response, as | was travelling last week.

Thanks so much Maggie. Based on what 'm seeing below and in the Protacols, | intend on denying this dispute as it seems that the charges were settled properly in accordance with the Protocols.
‘Thanks again! Phil

Phil Mincemoyer

sr. Account Manager, ERCOT Client Services

Office: 512.248.2881
Cell: 512.627.1300

From: Shanks, Magie < >
Sent: Tuesday, July 11, 2023 12:11 PM

To: Chu, Zhengguo < > Mincemoyer, Phil < >; Market Analysis < >
Ce: Sumruld, Lisa < ; Hilton, Keely < >} Biyani, Kaush < >

‘Subject: RE: QEDF21 Settlement Dispute
Hi,

Yes, we consider OFFQS as an online status in Settlements for this calculation. It is considered an online status in Section 3.9.1. The Settlement sections that consider OFFQS as an offline status will explicitly state that in the
Protocols (ex. Section 5.6.2).

Thanks,
Magie

From: Chu, Zhengguo < >
Sent: Tuesday, July 11, 2023 10:24 AM

To: Mincemoyer, Phil <

Ce: Sumruld, Lisa < >
‘Subject: RE: QEDF21 Settlement Dispute

>; Market Analysis < ; Shanks, Magie < >

Magie - could you please check this settlement dispute? In MMS ORDC, OFFQS is considered an online status, as far as we know it's also considered online for AS imbalance.

Thanks,
Znenggo Chu
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