[image: Electric Reliability Council of Texas (ERCOT)]









Methodology for Calculating Maximum Daily Resource Planned Outage Capacity 












Version _12.0
	ERCOT Public

© 20222025 Electric Reliability Council of Texas, Inc. All rights reserved.
Methodology for Calculating Maximum Daily Resource Planned Outage Capacity 07292022xxxx2025 	PUBLIC
Document Revisions
	Version
	Description
	Author(s)
	Effective Date

	1.0
	ERCOT Board approved Methodology for Calculating Maximum Daily Resource Planned Outage Capacity
	ERCOT
	7/29/2022

	2.0
	Apply risk-based approach for calculating Maximum Daily Resource Planned Outage Capacity for days more than seven days ahead of the Operating Day 
	ERCOT
	Xx/xx/2025






Table of Contents
1	Purpose	1
2	Maximum Daily Resource Planned Outage Capacity for days more than seven days ahead of the operating Day	1
2.1	Maximum Daily Resource Planned Outage Capacity for Thermal Generation Resources	1
2.2	Maximum Daily Resource Planned Outage Capacity for Intermittent Renewable Resources (IRR)	3
2.3	Resource Planned Outage Plan Review for Other Resources	3
2.3.1	Nuclear Generation Resources	3
2.3.2	Industrial generation facilities	3
2.3.3	Energy Storage Resources (ESR)	3
2.3.4	Distributed Generation Resources (DGR), and Distributed Energy Storage Resources (DESR)	4
3	Maximum Daily Resource Planned Outage Capacity for Seven days or less prior to operating day	4
3.1	Maximum Daily Resource Planned Outage Capacity for Thermal Generation Resources	4
3.2	Maximum Daily Resource Planned Outage Capacity for Intermittent Renewable Resources (IRR)	5
3.3	Resource Planned Outage Request Review for Other Resources	5
3.3.1	Nuclear Generation Resource	5
3.3.2	Industrial generation facilities	5
3.3.3	Energy Storage Resources (ESR)	5
3.3.4	Distributed Generation Resources (DGR), and Distributed Energy Storage Resources (DESR)	5


1	Purpose	1
2	Maximum Daily Resource Planned Outage Capacity for Days More than Seven Days Ahead of the Operating Day	1
2.1	Maximum Daily Resource Planned Outage Capacity for Thermal Generation Resources	2
2.2	Maximum Daily Resource Planned Outage Capacity for Intermittent Renewable Resources (IRRs)	4
2.3	Maximum Daily Resource Planned Outage Capacity for Energy Storage Resources (ESRs)	4
2.4	Resource Planned Outage Plan Review for Other Resources	4
3	Maximum Daily Resource Planned Outage Capacity for Seven Days or Less prior to Operating Day	5
3.1	Maximum Daily Resource Planned Outage Capacity for Thermal Generation Resources	5
3.2	Maximum Daily Resource Planned Outage Capacity for Intermittent Renewable Resources (IRRs)	6
3.3	Maximum Daily Resource Planned Outage Capacity for Energy Storage Resources (ESRs)	6
3.4	Resource Planned Outage Request Review for Other Resources	6



	v
PUBLIC
[bookmark: _Toc302383741][bookmark: _Toc369177574][bookmark: _Toc370806864][bookmark: _Toc370985102][bookmark: _Toc371343041][bookmark: _Toc371347074][bookmark: _Toc371665249][bookmark: _Toc418158657][bookmark: _Toc109721732][bookmark: _Toc109721817][bookmark: _Toc198024727]Purpose
Paragraph (1) of Protocol Section 3.1.6.13, Maximum Daily Resource Planned Outage Capacity, requires ERCOT to calculate the maximum capacity of Resource Planned Outages that should be allowed on each day of the next 60 months.  ERCOT must calculate the Maximum Daily Resource Planned Outage Capacity for days more than seven days ahead of the Operating Day and for days that are seven days or less prior to the Operating Day.  Pursuant to paragraph (3) of Section 3.16.13, which requires ERCOT to post the methodology used to calculate the Maximum Daily Resource Planned Outage Capacity on the ERCOT website, this document describes the details of methodology used in the calculation of these Maximum Daily Resource Planned Outage Capacity values.  As further described herein, ERCOT establishes distinct Maximum Daily Resource Planned Outage Capacity values for Thermal Resources, Energy Storage Resources, and for Intermittent Renewable Resources (IRRs).  As required by paragraph (6) of Protocol Section 3.1.6, Outages of Resources Other than Reliability Resources, this methodology does not apply to outages of nuclear Generation Resources.  This methodology also does not apply to certain outages of Generation Resources that are part of an industrial generation facility (“IGF") if the owner of the facility has notified ERCOT of that status, as required by paragraph (7) of Protocol Section 3.1.6, and provided the information required by that paragraph in the Resource’s Outage plan.  

For each calendar year, ERCOT will review the current methodology and the calculated Maximum Daily Resource Planned Outage Capacity and report its findings to Technical Advisory Committee (TAC). The findings will include but not be limited to, the following:
· The aggregated hours of Resource Outages, including Planned Outages, Maintenance Outages, and Forced Outages in the preceding calendar year.
· Comparison of the calculated Maximum Daily Resource Planned Outage Capacity and the aggregated hours of thermal Resource Planned Outages in the preceding calendar year.

[bookmark: _Toc269281558][bookmark: _Toc269281682][bookmark: _Toc269281870][bookmark: _Toc369177578][bookmark: _Toc370806868][bookmark: _Toc370985106][bookmark: _Toc371343045][bookmark: _Toc371347078][bookmark: _Toc371665252][bookmark: _Toc418158658][bookmark: _Toc109721733][bookmark: _Toc109721818][bookmark: _Toc198024728]Maximum Daily Resource Planned Outage Capacity for days more than seven days ahead of the operating Day
The Maximum Daily Resource Planned Outage Capacity for days more than seven days ahead of the Operating Day is calculated using seasonal assumptions, planned Resources that have met the criteria in Planning Guide Section 6.9, Addition of Proposed Generation to the Planning Models, and the long-term load forecast.Significant anticipated load growth, limited visibility into long term resourcecommitment development economics, and the changing resource mix increase uncertainty of resource adequacy when evaluating outage requests over a time horizon of 60 months.  While it is imperative to support Resource Planned Outages, the impact of the Outage to grid reliability should be assessed to inform ERCOT system operators and Market Participants.  ERCOT uses a risk-based approach to determine the Maximum Daily Resource Planned Outage Capacity and its associated risk.  The Maximum Daily Resource Planned Outage Capacity is calculated in 1-day time resolution. 
[bookmark: _Toc109721734][bookmark: _Toc109721819][bookmark: _Toc198024729]Maximum Daily Resource Planned Outage Capacity for Thermal Generation Resources
Maximum Daily Resource Planned Outage Capacity for thermal Generation Resources = installedis determined considering the following items

Installed thermal Generation Resource seasonal capacity + peak average capacity of hydroelectric Generation Resources + Switchable Generation Resource (SWGR) capacity available to ERCOT + available mothballed capacity + capacity from Private Use Network (“PUN”) + Direct Current (DC) Tie capacity + installed IRR capacity – targeted reserve capacity + forecasted Demand reduction provided by price-responsive Demand – unplanned Outage capacity for thermal Generation Resources – long term Load forecast + capacity of planned thermal Generation Resources + capacity of planned IRRs

where:
· (+) installed thermal Generation Resource seasonal capacity is, consistent with the calculation used in Protocol Section 3.2.6.2.24, Total Capacity Estimate, for the applicable seasons, and excludesexcluding IRRs, Generation Resources in industrial generation facilities, ESRs, and DGR/DESRs 
· (+) peakPeak average capacity contribution of hydroelectric Generation Resources is, consistent with the calculation used in Protocol Section 3.2.6.4
· Switchable capacity available to ERCOT, consistent with the calculation used in Protocol Section 3.2.6.4 
· Available mothballed capacity, consistent with the calculation used in Protocol Section 3.2.6.2.2 for the applicable seasons4  
· (+) SWGR capacity available to ERCOT isCapacity from Private Use Networks, consistent with the calculation used in Protocol Section 3.2.6.2.2 for the applicable seasons 4
· (+) available mothballedNon-Synchronous tie capacity is, consistent with the calculation used in Protocol Section 3.2.6.2.2 for the applicable seasons  4
· (+) capacity from PUNs is consistent with the calculation used in Protocol Section 3.2.6.2.2 for the applicable seasons
· (+) DC Tie capacity is consistent with the calculation used in Protocol Section 3.2.6.2.2 for the application seasons
· (-) targetedTargeted reserve level is, consistent with the Outage Adjustment Evaluation (OAE) in the Advance Action Notice (AAN) process described in Protocol Section 3.1.6.9, Withdrawal of Approval or Acceptance and Rescheduling of Approved or Accepted Planned Outages of Resource Facilities
· (+) installed IRRInstalled and planned Wind Generation Resource (WGR) capacity is determinedcontribution, represented by a probabilistic distribution based on the 10th percentile of hourly historical wind and solar output foractual performance in the peak load hours of the same season for the previouspreceding three years
· (+)Installed and planned Photo Voltaic Generation Resource (PVGR) capacity contribution, represented by a probabilistic distribution based on the actual performance in the preceding three years
· Capacity of planned thermal Generation Resources is determined based on the thermal Generation Resources that meet the requirements of Planning Guide, consistent with the calculation used in Protocol Section 3.2.6.9, the associated maximum sustainable capacity and the planned in-service date for each Resource identified in the unit registration process4
· (+) capacity of planned IRRs is determined based on the installed capacity of those IRRs that meet Planning Guide Section 6.9, the planned in-service date for each IRR identified in the unit registration process, and the IRR’s expected power production for the relevant season. The planned IRR capacity is calculated using the 10th percentile of the historical output per unit of installed IRR capacity. For example, if the total installed IRR capacity for a past season is 10,000 MW and the 10th percentile of the historical IRR output for the previous three years is 2,000MW, then the calculated planned IRR capacity for 1,000 MW of planned IRRs is (1,000) * (2,000/10,000) = 200 MW.
· (+) the forecastedForecasted Demand reduction provided by price-responsive Demand is, consistent with the Outage Adjustment Evaluation (OAE) in the Advance Action Notice (AAN) process described in Protocol Section 3.1.6.9
· (-) unplannedUnplanned Outage capacity for thermal Generation Resources is calculated, represented by a probabilistic distribution based on the 99th percentile of unplanned Outages for the peak load hours of the same seasonactual performance in the preceding 3three years
· (-) long term Load forecast is determined for the study yearsfor the next 60 months, represented by a probabilistic distribution based on the 50th percentile oflatest ERCOT-Adjusted long-term load forecast report and the weather data in the preceding 15 years. 	Comment by TCPA: The LTLF has been particularly volatile and ERCOT has proposed multiple adjustments to it. EALF is not a defined term, so this may not be the right way to phrase it, but the point here is that ERCOT should not remain anchored to one publication if they are publicly presenting a different, adjusted forecast elsewhere.
· Installed and planned Energy Storage Resource (ESR) capacity contribution, determined as the percentage of total installed and planned ESR capacity listed in the historical load profile, smoothed using a rolling 7-day average.chart below.  

[image: Chart, bar chart

AI-generated content may be incorrect.]
Historical Resource Planned Outages are also considered when determining the Maximum Daily Resource Planned Outage Capacity for thermal Generation Resources.
· The calculation of summer ERCOT will use the Maximum Daily Resource Planned Outage Capacity valuesdetermined for thermal Generation Resources described in equation 2.1 should not exceed 105% of the historical maximum Resource Planned Outage Capacity of thermal Generation Resources from the previous three summer seasons,first future year for all subsequent years in the future 60 months and will assess the calculation of the winterassociated risk.
· The average Maximum Daily Resource Planned Outage Capacity values for thermal Generation Resources should not exceed 105% ofshould be equal to or greater than 2500 MW for the historical maximum Resource Planned Outage Capacity of thermal Generation Resources from the previous three winter seasonssummer months and 5000 MW for the winter months. Summer months are June, July, and August; winter months are December, January, and February.
[bookmark: _Toc109721735][bookmark: _Toc109721820][bookmark: _Toc198024730]Maximum Daily Resource Planned Outage Capacity for Intermittent Renewable Resources (IRR)
Maximum Daily Resource Planned Outage Capacity for IRRs is calculated based on 105as 110% of the historical maximum Resource Planned Outages for IRRs from the previous three years.

[bookmark: _Toc198024731]Maximum Daily Resource Planned Outage Capacity for Energy Storage Resources (ESRs)
Maximum Daily Resource Planned Outage Capacity for ESRs is calculated as 110% of the historical maximum Resource Planned Outages for ESRs from the previous three years.

[bookmark: _Toc109721736][bookmark: _Toc109721821][bookmark: _Toc198024732]Resource Planned Outage Plan Review for Other Resources
[bookmark: _Toc109721822]Nuclear Generation Resources
In accordance with paragraph (6) of Protocol Section 3.1.6, ERCOT will approve Planned Outages for nuclear Generation Resources without regard to Outage capacity available within the Maximum Daily Resource Planned Outage Capacity.  
[bookmark: _Toc109721823]Industrial generation facilities
In accordance with paragraph (7) of Protocol Section 3.1.6, ERCOT will approve an Outage plan for a Generation Resource that is part of an IGF, even if the Outage would cause the Outage capacity to exceed the Maximum Daily Resource Planned Outage Capacity, if the plan states that the Generation Resource is part of an IGF, as described in Utilities Code § 39.151(l), and that the Outage is necessitated by the operational needs of an industrial Load normally served by the Generation Resource.  However, ERCOT will not approve the Outage plan if ERCOT determines the Outage will impair its ability to ensure transmission security.  
[bookmark: _Toc109721824]Energy Storage Resources (ESR)
Currently, the capacity of Energy Storage Resources (ESRs) is assumed to be zero, consistent with Protocol Section 3.2.6.2.2, because nearly all ESRs are using their capacity to provide Ancillary Services rather than making that capacity available to meet system peak loads.  Therefore, ERCOT does not intend to apply the Maximum Daily Resource Planned Outage Capacity in reviewing Planned Outage plans for ESRs. However, ESR Planned Outage plans are subject to transmission security assessment.   
[bookmark: _Toc109721825]Distributed Generation Resources (DGR), and Distributed Energy Storage Resources (DESR)
The capacity contribution of DGRs and DESRs to meet system peak load is assumed to be zero25% of installed capacity.  Therefore, ERCOT does not intend to apply the Maximum Daily Resource Planned Outage Capacity in reviewing DGR and DESR Planned Outage plans.  However, Planned Outage plans for DGRs and DESRs are subject to transmission security assessment. 	Comment by TCPA: Should this be reviewed/revised? There are quite a few ≤9.9 MW facilities on the system

[bookmark: _Toc109721737][bookmark: _Toc109721826][bookmark: _Toc198024733][bookmark: _Toc302383743]Maximum Daily Resource Planned Outage Capacity for Seven days or less prior to operating day
The Maximum Daily Resource Planned Outage Capacity is calculated to be consistent with the inputs used for an Outage Adjustment Evaluation (OAE) as described in Protocol Section 3.1.6.9.  
[bookmark: _Toc109721738][bookmark: _Toc109721827][bookmark: _Toc198024734]Maximum Daily Resource Planned Outage Capacity for Thermal Generation Resources
Maximum Daily Resource Planned Outage Capacity for thermal Generation Resources = seasonal maximum capacity of Generation Resources for non-IRR and non-PUN + wind forecast + solar forecast + capacity from private use network + DC Tie capacity – unplanned outaged capacity of thermal Generation Resources – Load forecast – targeted reserve levels + the forecasted Demand reduction provided by price-responsive Demand + SODG and SOTG forecasts

where:
· (+) the seasonal maximum capacity of Generation Resource is computed by adding the seasonal net maximum capacity of the Generation Resource, as reported in its RARF, except for IRRs, and private use network Generation Resources, ESRs, and DGRs/DESRs. 
· (+) the selected Wind-powered Generation Resource Production Potential (WGRPP) 
· (+) the selected PhotoVoltaic Generation Resource Production Potential (PVGRPP)
· (+) capacity from Generation Resources in the PUNs is consistent with calculation used in Protocol Section 3.2.6.2.24 for the applicable seasons	Comment by TCPA: Confirming - all of these changes are to reflect addition of 3.2.6.2 & 3.2.6.3 (ELCCs & firm peak load/firm net peak load estimates), not a substantive change in reference (?)
· (-) approved or accepted unplanned outage capacity as reported in the Outage Scheduler excluding IRRs, and private use network Generation Resources, ESRs, and DGRs/DESRs 
· (+) DC Tie capacity is consistent with the calculation used in Protocol Section 3.2.6.2.24 for the applicable seasons
· (-) the selected Load forecast 
· (-) targeted reserve levels 
· (+) forecasted Demand reduction provided by price-responsive Demand 
· (+) SODG and SOTG forecast when available 
· (+) 50% of available ESR capacity that is computed by adding the seasonal net maximum capacity of the ESRs
· (+) 25% of available DGR/DESR capacity that is computed by adding the seasonal net maximum of the DGRs/DESRs
[bookmark: _Toc109721739][bookmark: _Toc109721828][bookmark: _Toc198024735]Maximum Daily Resource Planned Outage Capacity for Intermittent Renewable Resources (IRRIRRs)
The Maximum Daily Resource Planned Outage Capacity for IRRs is determined based on 105as 110% of the historical maximum Resource Planned Outages for IRRs from the previous three years. 
[bookmark: _Toc198024736]Maximum Daily Resource Planned Outage Capacity for Energy Storage Resources (ESRs)
The Maximum Daily Resource Planned Outage Capacity for IRRs is determined as 110% of the historical maximum Resource Planned Outages for IRRs from the previous three years. 

[bookmark: _Toc109721740][bookmark: _Toc109721829][bookmark: _Toc198024737]Resource Planned Outage Request Review for Other Resources
[bookmark: _Toc109721830]Nuclear Generation Resource
In accordance with paragraph (6) of Protocol Section 3.1.6, ERCOT will approve Planned Outages for nuclear Generation Resources without regard to Outage capacity available within the Maximum Daily Resource Planned Outage Capacity.  
[bookmark: _Toc109721831]Industrial generation facilities
In accordance with paragraph (7) of Protocol Section 3.1.6, ERCOT will approve an Outage plan for a Generation Resource that is part of an IGF, even if the Outage would cause the Outage capacity to exceed the Maximum Daily Resource Planned Outage Capacity, if the plan states that the Generation Resource is part of an IGF, as described in Utilities Code § 39.151(l), and that the Outage is necessitated by the operational needs of an industrial Load normally served by the Generation Resource.  However, ERCOT will not approve the Outage plan if ERCOT determines the Outage will impair its ability to ensure transmission security.  
[bookmark: _Toc109721832]Energy Storage Resources (ESR)
Currently, the capacity of Energy Storage Resources (ESRs) is assumed to be zero, consistent with Protocol Section 3.2.6.2.2, because nearly all ESRs are using their capacity to provide Ancillary Services rather than making that capacity available to meet system peak loads.  Therefore, ERCOT does not intend to apply the Maximum Daily Resource Planned Outage Capacity in reviewing Planned Outage plans for ESRs.  However, ESR Planned Outage plans are subject to transmission security assessment.   
[bookmark: _Toc109721833]Distributed Generation Resources (DGR), and Distributed Energy Storage Resources (DESR)
The capacity contribution of DGRs and DESRs to meet system peak load is assumed to be zero.  Therefore, ERCOT does not intend to apply the Maximum Daily Resource Planned Outage Capacity in reviewing DGR and DESR Planned Outage plans.  However, Planned Outage plans for DGRs and DESRs are subject to transmission security assessment. 
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