
~* TEX>~ 
P

U
B

L~
 4

 

Filing Receipt 

Filing Date - 2024-10-22 05:48:12 PM 

Control Number - 54445 

Item Number - 95 



PROJECT NO. 54445 

REVIEW OF PROTOCOLS ADOPTED § PUBLIC UTILITY COMMISSION 
BY THE INDEPENDENT § 

ORGANIZATION § OF TEXAS 

PROJECT NO. 55845 

REVIEW OF ANCILLARY SERVICES § PUBLIC UTILITY COMMISSION 
§ 

IN THE ERCOT MARKET § OF TEXAS 

PROJECT NO. 55999 

REPORTS OF THE ELECTRIC § PUBLIC UTILITY COMMISSION 
§ 

RELIABILITY COUNCIL OF TEXAS § OF TEXAS 

ERCOT'S REQUEST FOR APPROVAL OF 2025 ERCOT METHODOLOGIES FOR 
DETERMINING MINIMUM ANCILLARY SERVICE REQUIREMENTS 

Electric Reliability Council of Texas, Inc. (ERCOT) files with the Public Utility 

Commission of Texas (Commission) a request for approval of the 2025 ERCOT Methodologies 

for Determining Minimum Ancillary Service Requirements (hereinafter, the 2025 Ancillary 

Service Methodology). If approved, the 2025 Ancillary Service Methodology would be effective 

on January 1, 2025, and, beginning on that date would govern, throughout 2025, how ERCOT 

calculates the minimum amounts of each Ancillary Service procured. 

I. Background 

Ancillary Services are "services necessary to facilitate the transmission of electric energy 

including load following, standby power, backup power, reactive power, and any other services as 

the [Clommission may determine by rule." 1 Ancillary Services are necessary to maintain the 

reliability of the ERCOT System; they are procured to 1) meet certain supply-and-demand-

balancing-related reliability obj ectives defined in North American Electric Reliability Corporation 

(NERC) Reliability Standards and/or 2) reduce operational risks associated with the uncertainty 

1 Public Utility Regulatory Act, Tex. Util. Code Ann. § 35.004(e) (PURA). 
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and variability ofboth supply resources and customer demands on the grid. Ancillary Services are 

"ancillary" in that they provide supplemental operational capabilities that would not otherwise be 

provided solely by, or explicitly incented by, the energy market. 

The ERCOT Protocols define the Ancillary Services procured by ERCOT and charge 

ERCOT with determining a methodology to establish the minimum levels of Ancillary Services 

required for reliability (the Ancillary Service Methodology). Paragraph (2) of Protocol Section 

3.16 requires ERCOT, at least annually, to determine this Ancillary Service Methodology. 

Paragraph (3) of Section 3.16 requires the Board to review and recommend approval of the 

Ancillary Service Methodology. This year, consistent with Commission guidance, the ERCOT 

Protocols were modified so that the Board recommendation now requires Commission approval 

before implementation.2 

This filing is the first time the Ancillary Service Methodology is submitted for Commission 

review and approval. ERCOT seeks approval of the 2025 Ancillary Service Methodology to be 

effective on January 1,2025. Below is a concise summary ofthe meetings in which ERCOT staff 

sought stakeholder feedback or a recommendation from the ERCOT Board of Directors (ERCOT 

Board) on the 2025 Ancillary Service Methodology. The dates provide hyperlinks to the 

presentations given at the respective meetings. 

Date Group 
07/23/24 Wholesale Market Working 

Group (WMWG) 
07/24/24 Performance, Disturbance, 

Compliance Working Group 
(PDCWG) 

08/15/24 Operations Working Group 
(OWG) 

08/21/24 PDCWG 
08/30/24 WMWG 
09/09/24 Reliability and Operations 

Subcommittee (ROS) 

09/11/24 Wholesale Market 
Subcommittee (WMS) 

2 ERCOT Nodal Protocols § 3.16.3. 

Vote 
Not applicable (n/a) 

n/a 

n/a 

n/a 
n/a 
Endorsed proposed changes to the Ancillary 
Service Methodology for 2025 as recommended by 
ERCOT staff: 26 votes in favor, none against, and 
2 abstentions (1 Independent Generator 
representative (rep.), 1 Independent Power 
Marketer rep.), resulting in a weighted endorsement 
percentage of 100% 
Endorsed proposed changes to the Ancillary 
Service Methodology for 2025 as recommended by 
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09/19/24 

10/09/24 

10/10/24 

ERCOT staff: 20 votes in favor, none against, and 
7 abstentions (1 Industrial Consumer rep., 4 
Independent Generator reps., 1 Independent Power 
Marketer rep., 1 Independent REP rep.), resulting 
in a weighted endorsement percentage of 100% 

Technical Advisory Endorsed the 2025 Ancillary Service Methodology 
Committee (TAC) as recommended by ERCOT staff: 26 votes in 

favor, 1 vote against (1 Independent Generator 
rep.), and 2 abstentions (1 Independent Generator 
rep., 1 Independent Power Marketer rep.), resulting 
in a weighted endorsement percentage of 96% 

Reliability and Markets Recommended the ERCOT Board recommend that 
Subcommittee of the the PUC authorize and approve the proposed 2025 
ERCOT Board of Directors ERCOT Methodologies for Determining Minimum 

Ancillary Service Requirements (2025 AS 
Methodology) as recommended by ERCOT staff 
and as endorsed by TAC, to be effective on January 
1, 2025: all votes in favor with no objections or 
abstentions 

ERCOT Board of Directors Recommended approval of the proposed 2025 
ERCOT Methodologies for Determining Minimum 
Ancillary Service Requirements (2025 AS 
Methodology) as recommended by ERCOT staff, to 
be effective January 1,2025: all votes in favor with 
no obi ections or abstentions 

Moreover, at the October 9,2024 meeting of the ERCOT Board' s Reliability and Markets 

Subcommittee, the Independent Market Monitor (IMM) confirmed it had no objections to the 2025 

Ancillary Service Methodology. 

ERCOT notes that other efforts regarding Ancillary Services, such as the pending 

development of a report providing an overview of ERCOT Ancillary Services and 

recommendations for future improvements, are underway and may affect how ERCOT determines 

amounts of Ancillary Services procured in years after 2025. PUC approval would be required 

before any such changes would go into effect through a process such as PUC consideration of 

revisions to the Ancillary Services Methodology for future years or to ERCOT Protocols, Guides, 

or Other Binding Documents. 
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II. Summary of Revisions 

The primary changes for the 2025 Ancillary Services Methodology in comparison to the 

2024 Ancillary Services Methodology are related to Regulation Service, ERCOT Contingency 

Reserve Service (ECRS), and Non-Spinning Reserve (Non-Spin) Service. No changes have been 

proposed to the methodology used to compute Responsive Reserve Service. The changes are 

shown in red-line format in Attachment A to this filing and can be summarized as follows: 

• Responsive Reserve Service (RRS) - No Change 

• Regulation Service 

o Change the computations to improve how historic error in forecasted net load 

used in Security-Constrained Economic Dispatch is accounted. 

• ERCOT Contingency Reserve Service (ECRS) 

o Change the computations such that ECRS requirements are determined as the 

larger of capacity needed to recover frequency and capacity needed to support 

the net load forecast for the respective hour. 

o Adjust the frequency-recovery-related computations such that it covers 70% of 

historic net load and inertia conditions. 

o Remove the adjustment for risk to cover 90th percentile of historical intra-hour 

net load uncertainty which was previously applied during sunset hours. 

• Non-Spin Reserve Service 

o Change the computations for Hour Ending 23 to Hour Ending 06 such that Non-

Spin requirements for these hours are determined using 4-hour-ahead net load 

forecast error. 

In addition to the changes proposed in the 2025 Ancillary Services Methodology outlined 

above, Attachment A updates the minimum level of RRS from Resources providing RRS using 

Primary Frequency Response to 1,365 MW due to a change in ERCOT' s Interconnection 

Frequency Response Obligation (IFRO). The IFRO was changed in accordance with NERC 

Reliability Standard BAL-003, Frequency Response and Frequency Bias Setting. Lastly, the 

adjustment tables that are used by these Ancillary Services methodologies are being removed from 
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the 2025 Ancillary Services Methodology and will be separately posted in the public reports that 

contain the minimum quantities. 

III. Request for Approval 

Attachment B to this filing provides the ERCOT Board resolution recommending that the 

Commission authorize and approve ERCOT' s implementation of the 2025 Ancillary Services 

Methodology, as set forth in Attachment A, to be effective on January 1, 2025. ERCOT seeks the 

Commission' s authorization and approval, consistent with the ERCOT Board' s recommendation. 

If the Commission provides such authorization and approval, the 2025 Ancillary Services 

Methodology will be accessible in the market information posted on ERCOT' s website at 

https://www. ercot. com/mktinfo/dam/index. html. 

ERCOT appreciates the Commission's consideration of the 2025 Ancillary Services 

Methodology and will attend the Commission Open Meeting(s) at which this item is posted for 

discussion and possible action. 

Respectfully submitted, 

/s/ Davida Dwver 
Chad V. Seely 
Senior Vice President and General Counsel 
Texas Bar No. 24037466 
(512) 225-7035 (Phone) 
chad.seely@ercot. com 

Nathan Bigbee 
Deputy General Counsel 
Texas Bar No. 24036224 
512-225-7093 (Phone) 
nathan.bigbee@ercot. com 

Davida Dwyer 
Senior Corporate Counsel 
Texas Bar No. 24052120 
(512) 225-7182 (Phone) 
davida.dwyer@ercot. com 
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ERCOT 
8000 Metropolis Drive, Bldg. E, Suite 100 
Austin, Texas 78744 
(512) 225-7079 (Fax) 

ATTORNEYS FOR ELECTRIC RELIABILITY 
COUNCIL OF TEXAS, INC. 
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ATTACHMENT A 

2025 ERCOT Methodologies for Determining Minimum Ancillary Service Requirements -

Redlined Version Showing Changes from the 2024 ERCOT Methodologies for Determining 

Minimum Ancillary Service Requirements 



Attachment A 

ERCOT Methodologies for Determining 
Minimum Ancillary Service Requirements 

ERCOT Board Recommended approv@led on 
*2XX/4-9XX/2023XXXX 

PUC Approved on XX/XX/XXXX 

Effective Date of 1/1/20254 

TABLE OF CONTENTS 

INTRODUCTION. 2 
REGULATION SERVICE REQUIREMENT DETAILS 3 
NON[-SPINNING RESERVE (NON-SPIN) REQUIREMENT DETAILS. 9 
RESPONSIVE RESERVE (RRS) REQUIREMENT DETAILS. 15 
ERCOT CONTINGENCY RESERVE SERVICE (ECRS) DETAILS. 16 
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Introduction 

Paragraph (2) of Protocol Section 3.16, Standards for Determining Ancillary Service Quantities, 
requires that methodologies for determining the amounts of Ancillary Services to be required by 
ERCOT must be developed at least annually. Paragraph (3) of Protocol Section 3.16 requires 
appfeval-review ofthis methodology by the ERCOT Board ofDirectors and approval by the Public 
Utility Commission of Texas d?UCT)Bcard ofDirectors. 

This document discusses the various Ancillary Services for which requirements are to be 
developed. Further, detailed methodologies for determining those requirements are included as 
part ofthis document. 

Specifically, methodologies are required for the determination of the quantities of Regulation 
Service, ERCOT Contingency Reserve Service (ECRS), Non-Spinning Reserve (Non-Spin) and 
Responsive Reserve (RRS) that are required to maintain system reliability. Those procedures are 
discussed below. 

These procedures are intended for determining each of the Ancillary Service requirements for all 
months of the upcoming year. This procedure will be performed annually. The Ancillary Service 
requirements are determined annually and will be posted to the Market Information System (MIS) 
by December 20th for the upcoming year. If necessary, any additional incremental adjustment to 
the posted Ancillary Service requirements for a particular month will be made using this procedure 
and will be posted to the MIS prior to the 201h of each month for the upcoming month. If the 
Ancillary Service requirements identified through this process for a particular operating day are 
found to be insufficient based on the expected operating conditions for that day, ERCOT may 
make an updated Ancillary Service requirements posting for that day if the need for incremental 
adjustments is identified day-ahead and may use the Supplemental Ancillary Service Market 
(SASM) process for similar adjustments made closer to Real-Time. For any additional months for 
which ERCOT is required to provide an Ancillary Service requirement forecast, the forecasted 
requirement will be set to the historical requirement for the same month of the previous year. 

ERCOT Methodologies for Determining Minimum Ancillary Service Requirements 2 



Regulation Service Requirement Details 

Introduction 

Regulation Service consists of resources that can be deployed by ERCOT in response to changes 
in ERCOT System frequency to maintain the target ERCOT System frequency within 
predetermined limits according to the Operating Guides. ERCOT is required to evaluate normal 
requirements for Reg-Up Service and Reg-Down Service on an annual basis. It is ERCOT's 
practice to use historical rates of Regulation Service usage to perform evaluation and determine 
the required quantities for this service. Regulation Service is deployed in order to correct actual 
frequency to scheduled frequency and to ensure North American Electric Reliability Corporation 
(NERC) requirements are met. 

Summary 
The Regulation Service requirements are calculated with the expectation that sufficient Regulation 
Service will be available to cover the 95th percentile of deployed regulation or net load variability. 
An adjustment may also be made based on historic CPS1 performance. 

Procedure 

To evaluate Regulation Service requirements, ERCOT will collect historical Resource 
Registration information, CPS1 data, Regulation Service deployment data, aggregate output data, 
and ERCOT system load data. For determining the base Reg-Up requirements for a particular 
hour, ERCOT will calculate take the largest of the 95*h percentile of Reg Up deployments for the 
same month ofthe previous two years, and the 95th percentile of the positive net load (load - wind 
- solar) forecast error changes-for the same month of the previous two years. For determining the 
base Reg-Down requirements, ERCOT will calculate take the largest of the 95th percentile of Reg 
Down deployments for the same month of the previous two years and the 95th percentile of the 
negative net load (load - wind - solar) forecast error changes-for the same month of the previous 
two years. To better reflect balancing needs within the hours, the net load variability may be 
updated to account for accumulated Area Control Error (ACE). 

In order to consider the increased amount of wind and solar penetration, ERCOT will calculate the 
increase in installed wind and solar generation capacity, respectively. Then, depending on the 
month of the year and the hour of the day, ERCOT will add incremental MWs that are derived 
using the wind and solar forecast error adjustment tables and associated increase in wind and solar 
generation capacity, to the mapeimum-values determined above. The wind and solar forecast error 
adjustment tables for incremental MWs for Reg-Up and Reg-Down come from the study ERCOT 
performs annually, using similar techniques as the 2008 GE wind study, but using actual wind and 
solar data respectively. The increase in wind (or solar) generation capacity will be calculated by 
taking the total nameplate capacity of wind (or solar) resources in the ERCOT network model at 
the time of the procurement study and subtracting out the total nameplate capacity of wind (or 
solar) resources in the ERCOT model at the end ofthe month being studied from the previous year. 

ERCOT will post these monthly amounts for Regulation Service requirements for the upcoming 
year on the MIS. 

If any incremental changes to the annually posted amounts are needed then the revised amounts 
for the following month will be posted to the MIS prior to the 201h of the current month. ERCOT 
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may include adjustments for hours in a month considering monthly average for CPS1 and 12-
month rolling average CPS1 scores. If it is determined that during the course of the year that the 
ERCOT monthly average for CPS1 score was less than 140% for a specific month, ERCOT will 
apply an extra 10% of both Reg-Up and Reg-Down for hours in which the CPS1 score was less 
than 140%. Additionally, if the ERCOT 12-month rolling average CPS1 score is less than 140%, 
for the next month ERCOT will procure an extra 10% of both Reg-Up and Reg-Down for hours 
in which the hourly CPS1 score was less than 140%. This value will increase to 20% if the CPS1 
score falls below 100%. 
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Attachment A 

Incremental MW Adjustment to Prior Year Up Regulation Value, per 1000 MW of Incremental Wind Generation Capacity, to Account for Wind Capacity 
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Incremental MW Adjustment to Prior Year Down Regulation Value, per 1000 MW of Incremental Wind Generation Capacity, to Account for Wind 
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Incremental MW Adjustment to Prior Year Up Regulation Value, per 1000 MW of Incremental Solar Generation Capacity, to Account for Solar Capacity 
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Incremental MW Adjustment to Prior Year Down Regulation Value, per 1000 MW of Incremental Solar Generation Capacity, to Account for Solar 
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Attachment A 

Non-Spinning Reserve (Non-Spin) Requirement Details 

Introduction 

Non-Spinning Reserve (Non-Spin) consists of Generation Resources capable of being ramped to 
a specified output level within 30 minutes or Controllable Load Resources that are capable ofbeing 
interrupted within 30 minutes and that are capable of running (or being interrupted) at a specified 
output level for at least four consecutive hours. Non-Spin may also be provided by Load Resources 
that are not Controllable Load Resources and are capable of reducing consumption based on an 
ERCOT Extensible Markup Language (XML) instruction within 30 minutes and maintaining that 
deployment until recalled. Non-Spin may be deployed to replace loss of generating capacity, to 
compensate for Load forecast and/or forecast uncertainty on days in which large amounts of 
reserve are not available online, to address the risk of net load ramp, or when there is a limited 
amount of capacity available for Security-Constrained Economic Dispatch (SCED). 

The periods when load is increasing and wind and/or solar are decreasing requires other generation 
resources to increase output or come online quickly to compensate for the sudden net load 
increases. As a result, net load ramp risk should be accounted for in the determination of Non-
Spin requirements. While net load forecast analysis may cover reserves required for forecast 
uncertainty, it may not necessarily cover exposure to the loss of generation and net load ramp risk. 
Due to this risk, it may be necessary for ERCOT to have additional reserves available to protect 
against forecast uncertainty and Forced Outages of thermal Resources within an Operating Day. 

Summary 
Analysis for Non-Spin requirements are conducted using data from the same month of previous 
three years. For the purpose of determining the amount ofNon-Spin to purchase for each hour of 
the day, hours will be placed into 4-hour blocks. The net load uncertainty for the analyzed days 
for all hours which are considered to be part of a 4-hour block will be calculated and a percentile 
will be assigned to this block of hours based on the risk of net load ramp. The same calculation 
will be done separately for each block. The Non-Spin requirement for the month for each block 
is calculated using the assigned percentile (based on risk of net load ramp) for the block minus the 
average Reg-Up requirement during the same block of hours ("Non-Spin block"). The Non-Spin 
requirement for each hour in the month is calculated by adding an adjustment that accounts for 
intra-day Forced Outage of thermal Resources to the previously calculated "Non-Spin block" 
quantity that the hour falls in. 

ERCOT will post the monthly amounts for Non-Spin requirements for the upcoming year on the 
MIS. Following this posting, ERCOT will monitor the weather and net load forecast (i.e. load, 
wind and solar forecasts) near Real-Time and may procure up to an additional 1,000 MW ofNon-
Spin for Operating Hours that are (a) identified as having an increased potential of high forecast 
variability, (b) there is a risk that the actual net load during these Operating Hours could be higher 
than forecast (after making appropriate forecast model selection) and (c) the expected available 
capacity and expected reserves including the posted minimum Non-Spin requirements during these 
Operating Hours is not sufficient to cover the proj ected net load forecast uncertainty risk. 

The minimum amount ofNon-Spin procured from SCED dispatchable Resources in any hour shall 
not be less than ERCOT' s Most Severe Single Contingency (MSSC) value. 
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Procedure 

ERCOT will determine the Non-Spin requirement using the 75th to 95th percentile of hourly net 
load uncertainty from the same month of the previous three years. Net load is defined as the 
ERCOT load minus the estimated un-curtailed total output from Intermittent Renewable Resource 
(IRR), which includes both Wind-powered Generation Resources (WGRs) and Photo-Voltaic 
Generation Resources (PVGR) at a point in time. The forecast of net load is computed by 
subtracting the aggregate IRR High Sustained Limits (HSLs) in the Current Operating Plans 
(COPs) from the Mid-Term Load Forecast (MTLF). The COPs and MTLF used for HE23 HE24 
HE01 and HE02 are the updated values as of four hours prior to each Operating Hour. For 
remaining hours, *the COPs and MTLF used are the updated values as of six hours prior to each 
Operating Hour. The net load uncertainty is then defined as the difference between the average 5-
minute net load within the hour and the forecasted net load. 

The risk of net load ramp is determined based on the change in net load over an hour divided by 
highest observed net load for the season. A fixed value of 68th percentile will be assigned to HE23, 
HE24, HE01 and HE02 to the net load forecast uncertainty calculated previously. Additienellv; 
for these same hours a net load forecast uncertaintv of four hours prior to the Operating Hour will 
be used for the calculations. Additionally, *in all seasons excluding Winter, in hours a Lxed value 
0%6*h pcrccntilc will also be assigned to HE03, HE04, HE05, HE06 a fixed value of68th percentile 
will be assigned forte the net load forecast uncertainty calculated previously. For the remaining 
hours, a fixed value of percentile ranging between 75th percentile and 95th percentile will be 
assigned to the net load forecast uncertainty calculated previously. Periods where the risk of net 
load ramp is highest will use 95th percentile and 75th percentile for periods with lowest risks. 

ERCOT has seen significant growth in installed wind and solar capacity from one year to the next; 
an increase in wind and solar capacity also tends to increase the MW quantity of error in their 
respective forecasts. Hence, ERCOT's reliance on historical wind and solar forecast errors alone 
creates a possibility of under-estimation of the Non-Spin requirement. 

To address this, ERCOT will include the impact of increase in over-forecast error from the 
expected growth in wind and solar generation installed capacity into the future Non-Spin 
requirement. The net wind impact is calculated by a multiplication of the projected wind capacity 
growth between the same month ofcurrent year and the next year, and incremental MW adjustment 
to Non-Spin value per 1000 MW of incremental wind generation capacity. The incremental MW 
wind adjustment to the Non-Spin value per 1000 MW increase in wind installed capacity is 
calculated as the change in 50th percentile of the historical wind over-forecast error for 4-hour 
blocks of each month in the past 5 years, which is then normalized to per 1000 MW of installed 
wind capacity. The net solar impact is calculated by a multiplication ofthe projected solar capacity 
growth between the same month ofcurrent year and the next year, and incremental MW adjustment 
to Non-Spin value per 1000 MW of incremental solar generation capacity. The incremental MW 
solar adjustment to the Non-Spin value per 1000 MW increase in solar installed capacity is 
calculated as the change in 50th percentile of the historical solar over-forecast error for 4-hour 
blocks of each month in the past 3 years, which is then normalized to per 1000 MW of installed 
solar capacity. The tables below reflects the additional Non Spin adjustments per 1000 MW of 
installed wind and solar capacity. 
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To account for increased capacity needs due to unplanned generation Outages that occur during 
an Operating Day, ERCOT will include an incremental adjustment in the Non-Spin requirements 
that accounts for intra-day Forced Outages of thermal Resources. This Forced Outage adjustment 
is calculated as the 75th percentile of the historical intra-day Forced Outages (accumulated since 
midnight) for six-hour blocks of each month in the past three years. The table below reflects 
additional Non Spin adjustments to account for intra day Forced Outages of thermal Resources. 
ERCOT will purchase Non-Spin such that the combination of Non-Spin and Reg-Up Services 
cover the uncertainties of net load forecast errors depending on the net load ramp risk and intra-
day Forced Outages. 
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Attachment A 

Incremental MW Adjustment to Non Spinning Reserve Service, per 1000 MW of Incremental Wind Generation Capacity 
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Incremental MW Adjustment to Non Spinning Reserve Service, per 1000 MW of Incremental Solar Generation Capacity 
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Incremental MW Adjustment to Non Spinning Reserve Service to account for Intra day Forced Outage: of thermal resources 

Heu.4@ntling 

+2 3 4 6 6 2 8 9 40 44· 42 4-3 44 4-S 46 4-q 4-8 49 20 24 2-2 2-3 

&** &** #** &** #** #** 95@ 95@ 95@ 95@ 95@ gg 92* 92* 92* 92* 9@+ 92* 95& 9#& 9#& 9#& 9#8 

4@@ 4@@ 4@@ 4@@ 4@@ 4@@ 80# 80# 80# 80# 80# 80& 444@ 404@ 404@ 444@ 404@ 404@ q©4 q@4 *04 *04 104 

A+S A+S 646 A+S 646 646 8@9 %@9 %@9 8@9 %@9 8@g %@9 8@g %@9 %@9 %39 %@9 qgo qgo qgo qgo Jog 

62+ 62+ 62+ 62+ 62+ 62+ 869 %69 %69 869 %69 869 %46 %46 %46 %46 846 %46 469 459 459 459 99 

?*6 ?%6 ?*6 ?%6 ?*6 ?*6 %8* #&+ #&+ %8* #&+ @&+ 4052 4052 4052 4052 4052 4052 984 984 984 984 984 

44@ 44@ 64@ 44@ 64@ 64@ m m m m m m #N w w #N w #N M M gg? gg? M 

6@S 9 9 9 9 63& q43 J~ J~ q~ J~ q63 5@S 5@S 5@S 5@S £& 5@S q@3 q@3 q@3 q@3 J@3 

5#& 5#& 6#8 5#& 6#8 6#8 64* 64* 64* 64* 64* 62+ 449 449 449 449 449 449 549 549 549 549 649 

4@s 4@s 4@i 4@s 4@i 4@i qqq qqq qqq qqq qqq qq@ m m m m m *@@ sm *+0 *ig *ig Ro 

#&+ *+ #&+ #&+ #&+ #&+ 4044 4044 4044 4044 4044 4044 99# 99& 99# 99# 99& 99# 86& 863 863 863 863 

639 639 639 639 639 639 836 *@6 *@6 836 *@6 8@6 9?4 944 9?4 9?4 9* 9?4 40#6 40#6 40#6 40#6 40#6 

668 668 66& 668 66& 66& 9*A 996 996 996 996 996 444% 40*% 40*% 40*% 40*# 40*% 644 6+1 6+1 6+1 6+9 

ERCOT Methodologies for Determining Minimum Ancillary Service Requirements 14 



Attachment A 

Responsive Reserve (RRS) Requirement Details 

Nodal Operating Guide Section 2.3.1.1, Obligation, sets the minimum RR S requirement for all 
hours under normal conditions. ERCOT will procure amounts of RRS that vary by hour of the 
day and by month. These RRS amounts will be published by month in six separate blocks covering 
four-hour intervals. These amounts will be based on expected diurnal load, solar, and wind 
patterns for the month, will cover 70% of historic system inertia conditions for each block of hours 
for the month, and will use the equivalency ratio for RRS between Load Resources and Generation 
Resources to establish the conditions for each block of hours. The equivalency ratio will be used 
to establish the total reserves assuming the Day-Ahead Market (DAM) will use a one to one 
equivalency ratio. The minimum level of RR S procured from Resources providing RRS using 
Primary Frequency Response shall be determined for each month by ERCOT through the use of 
studies and shall not be less than 1,3654*6 MWs. The remaining capacity required for RR S will 
be procured from all Resources qualified to provide RRS including Load Resources. The 
maximum amount of RRS that can be provided by Resources providing Fast Frequency Response 
(FFR) is limited to 450 MW. DAM willlimit the combined RRS procured from Load Resources 
controlled by high set under frequency relay and Resources providing FFR to 60% of the total 
RRS requirement. ERCOT may increase the minimum capacity required from Resources 
providing RRS using Primary Frequency Response if it believes that the current posted quantity 
will have a negative impact on reliability or if it would require additional Regulation Service to be 
deployed. ERCOT will procure additional 200 MW ofRRS for each percent of Reserve Discount 
Factor (RDF) when ERCOT estimates RDF to be less than 1. This adjustment will only apply for 
those 4-hour blocks where the 85th percentile of weighted average temperate is greater than 95°F. 
RDFs are reviewed and adjusted based on the generators performance during an unannounced test. 
RRS amount will be published as a monthly requirement along with the equivalency ratio for each 
4-hour block. Additionally, ERCOT will make incremental adjustments to account for Resources 
operating in synchronous condenser fast response mode providing RRS. This adjustment will only 
apply to those 4-hour blocks when system inertia is typically expected to be less than 250 GW*s. 
ERCOT will post these monthly amounts for the upcoming year on the MIS. These annually 
published amounts are the minimum quantity that will be procured in the DAM for each hour of 
the year. 

Self-arranged RRS used to fulfill a Qualified Scheduling Entity's (QSE's) RRS requirement will 
be limited to 60% from Resources providing FFR and Load Resources excluding Controllable 
Load Resources. 

If the percentage level for Resources providing FFR and Load Resources, excluding Controllable 
Load Resources, specified in the Protocols is changed, that change will be reflected in these 
requirements. 
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ERCOT Contingency Reserve Service (ECRS) Details 

Introduction 

ECRS is a service that is provided using capacity that is capable of being ramped to a specified 
output level within 10 minutes. ECRS may be provided by unloaded, On-Line Generation 
Resource capacity; Quick Start Generation Resources (QSGRs); Load Resources that may or may 
not be controlled by high-set, underfrequency relays; Controllable Load Resources; and 
Generation Resources operating in synchronous condenser fast-response mode as defined in the 
Operating Guides. ECRS may be deployed to restore frequency within 10 minutes of a significant 
frequency deviation to recover deployed Regulation Service, to compensate for intra-hour net load 
forecast uncertainty and variability on days in which large amounts of online thermal ramping 
capability is not available, or when there is a limited amount of capacity available for Security-
Constrained Economic Dispatch (SCED). 

Procedure 

ERCOT will procure amounts of ECRS that vary by hour of the day and by month. ERCOT will 
determine the ECRS requirement as the su*maximum of capacity needed to recover frequency 
following a large unit trip and capacity needed to cover for intra-hour net load forecast errors. 

The frequency recovery related capacity for ECRS is computed for each hour in every month as 
capacity needed following a supply-side trip to recover frequency; will be based on expected 
diurnal load, solar, and wind patterns; -will cover 106@% of historic system inertia conditions for 
each hour for the month and will include an adjustment to account for Regulation Up requirement 
in the hour. 

Intra-hour net load forecast is utilized in establishing Base Points for SCED dispatchable 
Resources. ERCOT has observed larger intra-hour net load forecast errors during times when there 
are sudden net load ramps. Through including intra-hour net load forecast errors in calculating 
ECRS quantities, uncertainty in forecasting intra-hour net load (and hence intra-hour net load 
ramps) will be accounted for. Specifically, the intra-hour net load forecast error related capacity 
for ECRS is computed using the 85th to 95th percentile of intra-hour net load uncertainty from the 
same hour and same month in the previous two years. Net load is defined as the ERCOT load 
minus the estimated un-curtailed total output from Intermittent Renewable Resource (IRR), which 
includes both Wind-powered Generation Resources (WGRs) and Photo-Voltaic Generation 
Resources (PVGR). The forecast of net load is computed by subtracting the Intra-Hour Wind 
Power Forecast (IHWPF) and Intra-Hour Photo Voltaic Power Forecast (IHPPF) from the Intra-
Hour Load Forecast (IHLF). The IHWPF, IHPPF and IHLF used are the updated values as of 
thirty minutes prior to each Security Constrained Economic Dispatch (SCED) interval. The net 
load uncertainty is then defined as the difference between the average net load within the SCED 
interval and the forecasted net load. 

The risk of net load ramp is determined based on the change in net load over an hour divided by 
highest observed net load for the season. The fixed value of percentile ranging between 85th 
percentile and 95th percentile will be assigned to the net load forecast uncertainty calculated 
previously. Periods where the risk of net load ramp is highest will use 95th percentile and 85th 
percentile for periods with lowest risks. A value of at least 90*h percentile will be assigned to the 
net load forecast uncertainty calculated during sunset hours. 
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ERCOT has seen significant growth in installed solar capacity from one year to the next; an 
increase in solar capacity also tends to increase the MW quantity of error in their respective 
forecasts. Hence, ERCOT's reliance on historical solar forecast errors alone creates a possibility 
ofunder-estimation ofthe ECRS requirement. To address this, ERCOT will include the estimated 
impact of increase in over-forecast error from the expected growth in solar generation installed 
capacity into the future ECRS requirement. The net solar impact is calculated by a multiplication 
of the projected solar capacity growth between the same month of current year and the next year, 
and incremental MW adjustment to ECRS value per 1000 MW of incremental solar generation 
capacity. The incremental MW solar adjustment to the ECRS value per 1000 MW increase in 
solar installed capacity is calculated as the change in 50th percentile of the historical solar over-
forecast error for 4-hour blocks of each month in the past 2 years, which is then normalized to per 
1000 MW of installed solar capacity. The tables below reflects the additional ECRS adjustments 
per 1000 MW of installed solar capacity. 
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Attachment A 

Incremental MW Adjustment to ERCOT Contingency Reserve Service, per 1000 MW of Incremental Solar Generation Capacity 
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ATTACHMENT B 

Electric Reliability Council of Texas, Inc. 

Board ofDirectors Resolution 

Recommending Authorization and Approval to Implement 

2025 ERCOT Methodologies for Determining Minimum 



Attachment B 

ercotfip 
ELECTRIC RELIABILITY COUNCIL OF TEXAS, INC. 

BOARD OF DIRECTORS RESOLUTION 

WHEREAS, Protocol Section 3.16 requires that the Board of Directors (Board) of Electric 
Reliability Council of Texas, Inc. (ERCOT) review and recommend approval of the 
ERCOT methodology for determining the minimum Ancillary Service requirements; 

WHEREAS, Protocol Section 3.16 requires, prior to implementation, approval by the 
Public Utility Commission of Texas (PUCT) of any Board recommendation fordetermining 
the minimum Ancillary Service requirements; 

WHEREAS, ERCOT staff has recommended that the Board recommend the PUCT 
authorize and approve ERCOT to implement the ERCOT Methodologies for Determining 
Minimum Ancillary Service Requirements , as set forth in Attachment A , effective on 
January 1, 2025; 

WHEREAS, the Technical Advisory Committee (TAC) voted to endorse the 2025 Ancillary 
Service Methodology as presented by ERCOT; 

WHEREAS, the Independent Market Monitor has raised no objection to the changes to 
the 2025 Ancillary Service Methodology proposed by ERCOT staff; 

WHEREAS, the Reliability and Markets (R&M) Committee recommended that the Board 
recommend the PUCT authorize and approve ERCOT to implement the ERCOT 
Methodologies for Determining Minimum Ancillary Service Requirements, as 
recommended by ERCOT staff and as endorsed by TAC, to be effective on January 1, 
2025.; and 

WHEREAS, after due consideration of the alternatives, the Board deems it desirable and 
in the best interest of ERCOT to recommend the PUCT authorize and approve ERCOT 
to implement the ERCOT Methodologies for Determining Minimum Ancillary Service 
Requirements, as recommended by ERCOT staff, the R&M Committee, and as endorsed 
by TAC, to be effective on January 1, 2025; 

THEREFORE, BE IT RESOLVED, that ERCOT hereby recommends the PUCT authorize 
and approve ERCOT to implement the ERCOT Methodologies for Determining Minimum 
Ancillary Service Requirements, as set forth in Attachment A, as recommended by 
ERCOT staff, the R&M Committee, and as endorsed by TAC, to be effective on January 
1,2025. 

Item 9.3,1 1 
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ercot 9 
CORPORATE SECRETARY'S CERTIFICATE 

I, Chad V. Seely, Corporate Secretary of ERCOT, do hereby certify that, at its October 
10, 2024, meeting, the Board passed a motion approving the above Resolution by 
unanimous vote with no abstentions. 

IN WITNESS WHEREOF, I have hereunto set my hand this zggtlay of October 2024, 

PU \AU, 
Chad V. Seely 
Corporate Secretary 
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Introduction 

Paragraph (2) of Protocol Section 3.16, Standards for Determining Ancillary Service Quantities, 
requires that methodologies for determining the amounts of Ancillary Services to be required by 
ERCOT must be developed at least annually. Paragraph (3) of Protocol Section 3.16 requires 
approval review ofthis methodology by the ERCOT Board of Directors and approval by the Public 
Utility Commission ofTexas (PUCT)Board of Directors. 

This document discusses the various Ancillary Services for which requirements are to be 
developed. Further, detailed methodologies for determining those requirements are included as 
part ofthis document. 

Specifically, methodologies are required for the determination of the quantities of Regulation 
Service, ERCOT Contingency Reserve Service (ECRS), Non-Spinning Reserve (Non-Spin) and 
Responsive Reserve (RRS) that are required to maintain system reliability. Those procedures are 
discussed below. 

These procedures are intended for determining each of the Ancillary Service requirements for all 
months ofthe upcoming year. This procedure will be performed annually. The Ancillary Service 
requirements are determined annually and will be posted to the Market Information System (MIS) 
by December 20'h for the upcoming year. If necessary, any additional incremental adjustment to 
the posted Ancillary Service requirements for a particular month will be made using this procedure 
and will be posted to the MIS prior to the 2061 of each month for the upcoming month. If the 
Ancillary Service requirements identified through this process for a particular operating day are 
found to be insufficient based on the expected operating conditions for that day, ERCOT may 
make an updated Ancillary Service requirements posting for that day if the need for incremental 
adjustments is identified day-ahead and may use the Supplemental Ancillary Service Market 
(SASM) process for similar adjustments made closer to Real-Time. For any additional months for 
which ERCOT is required to provide an Ancillary Service requirement forecast, the forecasted 
requirement will be set to the historical requirement for the same month of the previous year. 
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Regulation Service Requirement Details 

Introduction 
Regulation Service consists of resources that can be deployed by ERCOT in response to changes 
in ERCOT System frequency to maintain the target ERCOT System frequency within 
predetermined limits according to the Operating Guides. ERCOT is required to evaluate normal 
requirements for Reg-Up Service and Reg-Down Service on an annual basis. It is ERCOT's 
practice to use historical rates of Regulation Service usage to perform evaluation and determine 
the required quantities for this service. Regulation Service is deployed in order to correct actual 
frequency to scheduled frequency and to ensure North American Electric Reliability Corporation 
(NERC) requirements are met. 

Summary 
The Regulation Service requirements are calculated with the expectation that sufficient Regulation 
Service will be available to cover the 95th percentile of deployed regulation or net load variability. 
An adjustment may also be made based on historic CPS1 performance. 

Procedure 
To evaluate Regulation Service requirements, ERCOT will collect historical Resource 
Registration information. CPS1 data, Regulation Service deployment data, aggregate output data, 
and ERCOT system load data. For determining the base Reg-Up requirements for a particular 
hour, ERCOT will calculate take the largest of the 95th percentile of Rcg Up deployment for the 
same month ofthe previous two years, and the 95th percentile of the positive net load (load - wind 
- solar) forecast error changes-for the same month ofthe previous two years. For determining the 
base Reg-Down requirements, ERCOT will calculate take the largest ofthc 25*h pcrccntilc of Reg 
Down deployment for the samc month of the previous two years and the 95th percentile of the 
negative net load (load - wind - solar) forecast error ehangee-for the same month of the previous 
two years. To better reflect balancing needs within the hours, the net load variability may be 
updated to account for accumulated Area Control Error (ACE). 

In order to consider the increased amount of wind and solar penetration, ERCOT will calculate the 
increase in installed wind and solar generation capacity, respectively. Then, depending on the 
month of the year and the hour of the day, ERCOT will add incremental MWs that are derived 
using the wind and solar forecast error adjustment tables and associated increase in wind and solar 
generation capacity, to the ma*imum-values determined above. The wind and solar forecast error 
adjustment tables for incremental MWs for Reg-Up and Reg-Down come from the study ERCOT 
performs annually, using similar techniques as the 2008 GE wind study, but using actual wind and 
solar data respectively. The increase in wind (or solar) generation capacity will be calculated by 
taking the total nameplate capacity of wind (or solar) resources in the ERCOT network model at 
the time of the procurement study and subtracting out the total nameplate capacity of wind (or 
solar) resources in the ERCOT model at the end ofthe month being studied from the previous year. 

ERCOT will post these monthly amounts for Regulation Service requirements for the upcoming 
year on the MIS. 

If any incremental changes to the annually posted amounts are needed then the revised amounts 
for the following month will be posted to the MIS prior to the 20th ofthe current month. ERCOT 
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may include adjustments for hours in a month considering monthly average for CPS1 and 12-
month rolling average CPS1 scores. If it is determined that during the course of the year that the 
ERCOT monthly average for CPS1 score was less than 140% for a specific month, ERCOT will 
apply an extra 10% of both Reg-Up and Reg-Down for hours in which the CPS1 score was less 
than 140%. Additionally, if the ERCOT 12-month rolling average CPS1 score is less than 140%, 
for the next month ERCOT will procure an extra 10% of both Reg-Up and Reg-Down for hours 
in which the hourly CPS1 score was less than 140%. This value will increase to 20% i f the CPS1 
score falls below 100%. 
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Attachment A 

Incremental MW Adjustment to Prior Year Up Regulation Value, per 1000 MW of Incremental Wind Generation Capacity, to Account for Wind Capacity 
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Incremental MW Adjustment to Prior Year Down Regulation Value, per 1000 MW of Incremental Wind Ccneraticn Capacity, tc Account for Wind 
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Incremental MW Adjustment to Prior Year Up Regulation Value, per 1000 MW of Incremental Solar Generation Capacity, to Account for Solar Capacity 
G+towth 

He,1~Ei,ding 

Menth l 2345628940 U 42 U N 4& 46 17 48 49 20 21 22 23 24 
G:0 @:G Q,Q 0;0 Gr·0 G:·0 0,0 Q·'0 G;G 2:6 4'4 5,3 5·:9 A·2 A·6 9·:9 48·rQ 4·5·A· 4·A 04 OA 0=0 o:0 {ko **h 

~ebr 
Q:O Q·So 0·;O O;Q Gr·9 Q;0 GFG Org 1-TQ 8:·B 440 9:2 g:6 @rg 4270 4@:3 4@TO 4·8,@ ·8·r# ik{~ 0;G {ho {ho O:@ 

4.F. 
0:Q G:0 0.0 G:0 0·:0 0:4) 0,(> 9:0 G:0 &6 8,6 +0,6 4·2·G 46,4 43·:2 46:9 -16:6 ·1.A@ 46·:6 4*:; @=4· 0:0 G:0 GIG 

~UF, 
G* G:0 Q,4> 0,9 8:0 GTO GTQ 0.:G 4-rl- M 4:4 40:+ 9:& 402 &6 ·1+A 4@:8 *68 4·5:6 44:B -1-:8 G:0 G·r@ 0:0 

~*Y 070 010 0=Q 0:0 0=0 0:0 &0 0:0 44 3=8 62 AG 6=6 6:9 Ll· *-6 46:·& 42:3 4·0:# 44,? 4:6 G:0 Q:G 0:0 

4 
4 

# &6 O:0 QTQ 0;G Q,0 0:0 04 Q:G 3=7 3:0 3:0 4:4 6·:6 B:4 6,·3 44=0 8:0 40:2 4·*;·5 6:2 {hQ 0;G Q. 

0:(> B:0 0:0 0=0 @·0 0:0 0:Q G:0 0:G 2:% 4·A 3:B 4'S 4:6 AG 6.6 AO 9:8 9.4 42:4· 6=2 *:0 Qt@ Q,0 

#rq e 64 &-3 8-9 8:·S 4@A 444 3·:3 G:0 {*0 0:Q 

G:0 G:0 0,G 0:0 Q:Q 0:Q GIG @:G Q=Q 0:% 3=9 4=·1· 9 6:G 7:4 6·:9 A·2 9:S 4-3=9 8=G G:1> Q:0 {k·0 G:@ 

{~e*; 
9;Q 44 Q~Q Q-Q Q;G @=Q G:@ Q:Q GTQ 44 44 9 6:2 9 &4 &9 44=S +4:3 44:Q G:·& 04 0:0 0:0 0:0 

~AG Q:G G:G G:Q 0:Q G:G &0 {kG 4=4 44 66 &:6 169 870 9,4 44=0 +4.3 8·:& 6:6 Gro Qto BG GIG GA 

~0~0_ Q:0 Q-0 0:G O:G 0=0 G=0 0=G G:0 Q=Q 4:9 6:4· 5·:G 4~;9 6:9 84& 4·0·A· 43:6 7:6 0=4· G-9 0·;€k Gr·0 O=0 0-0 

ERCOT Methodologies for Determining Minimum Ancillary Service Requirements 7 



Incremental MW Adjustment to Prior Year Down Regulation Vnluc, per 1(100 MW of Incrementnl Solor {:eneration Capacity, to Account for Solar 
"'T'I~,7..~+<//-/Ilrtn 

M*,nth ' + 2 4 6 6 

@A 0:G Org 00 Org 

QTG 0=@ Gig 0=0 G:Q 

@0 o:G GTO GTO Gro 

@:G Q=·q 4):Q Q=·G Q=(4 tt 
*il 

**eur-Ending 

2 B 9 40 U *2 9 U 4€ 4-6 4-q *8 *9 2024 2*U 24 

G:0 2.& *U 444 64 9 4=& 2·:@ 6:3 6;4· Jf~ 9'4 ~t~ ~;~ ~;~~ ~;~~ 94 ~':~ 

G:·0 444 444 4*A· *:6 8:6 8:4 ¥:9 9:·& &@ 8:S -69 0:@ 0:0 0:0 0:0 0:0 0:0 

Or@ 43:3 4·8·;9 4·*r~ 4·0:4- 44-;4 4·2,0 429 42:? 44-:S 42,8 9:6 2:& Q:0 G:0 0·:0 0;0 0:G 

G:@ 8:4 44,6 4-66 44=2 40:6 &=6 8·ri 44=2 4@:Q 40,2 4@g 4:·1 0:0 4:4; G:0 G:(; 07(J 

OTO 0:f> G/0 0=0 ¢M} gvg 

079 04 0-0 A-~A 0-2-~J 079 

QTQ GTG GTQ Q:0 0-0 GTG 

® ® QTO G:0 O.O OTO 

gg gO OTG G:0 GO OTO 

0:0 @:G GA 0·:0 Q:9 @:0 

{ko {ho 0=G O=o {ho O:0 

0=o R~2 0.4 @:4, @TO QTO /
F
F
f
t
*
I
f
 @,U -1,0~ 4·2·:2 kg Q:0 *=8 A-2 -7:0 6:·2 74 6-0 &:* 2·G G:0 {M> 0:0 G:0 GTG 

{M) 44,@ 42:0 9:~Z STS 4:0 574· 57·1- 9 54 G g 279 &0 0:0 0:0 0;Q 0:0 

0:0 ' 4&9 4+A 6:8 37& 3·:0 37& 3-A 5=1· §·:& 6·4 6:4 ·6? GA 0:0 O:0 G:0 G:0 

0:0 &4 44,9 6:8 5=2 4:3 4=0 GJ &@ #·:8 54 U 4=& G:0 0:0 0:6 0=0 0:0 

Q:0 6:4 4·S:6 &# 6:9 3·:6 4:0 44 4=6 5=0 &6 3·:3 0:0 0:0 O:0 0:0 0:O 0:0 

0:0 24 462 42,6 8.1- 6=4· &6 &2 && 6:# 6:2 4:2 0:G G:Q G,0 070 076 0:G 

0:0 8,8 4@:4 *G:# &4 94 8·:4 q:0 I Aa N=Q GJ 0:(} 0:U 0~:0 0=0 070 070 0=t) 

Q:0 3,3· 4@,§ 9:# 6:6 6:B 7:4· 6:6 GJ *A· ·63 070 0:0 GG 0·G 0:0 0:1; 0:G 

ERCOT Methodologies for Determining Minimum Ancillary Service Requirements 8 



Attachment A 

Non-Spinning Reserve (Non-Spin) Requirement Details 

Introduction 
Non-Spinning Reserve (Non-Spin) consists of Generation Resources capable of being ramped to 
a specified output level within 30 minutes orControllable Load Resources that are capable ofbeing 
interrupted within 30 minutes and that are capable of running (or being interrupted) at a specified 
output level for at least four consecutive hours. Non-Spin may also be provided by Load Resources 
that are not Controllable Load Resources and are capable of reducing consumption based on an 
ERCOT Extensible Markup Language (XML) instruction within 30 minutes and maintaining that 
deployment until recalled. Non-Spin may be deployed to replace loss of generating capacity, to 
compensate for Load forecast and/or forecast uncertainty on days in which large amounts of 
reserve are not available online, to address the risk of net load ramp, or when there is a limited 
amount of capacity available for Security-Constrained Economic Dispatch (SCED). 

The periods when load is increasing and wind and/or solar are decreasing requires other generation 
resources to increase output or come online quickly to compensate for the sudden net load 
increases. As a result, net load ramp risk should be accounted for in the determination of Non-
Spin requirements. While net load forecast analysis may cover reserves required for forecast 
uncertainty, it may not necessarily cover exposure to the loss ofgeneration and net load ramp risk. 
Due to this risk, it may be necessary for ERCOT to have additional reserves available to protect 
against forecast uncertainty and Forced Outages of thermal Resources within an Operating Day. 

Summary 
Analysis for Non-Spin requirements are conducted using data from the same month of previous 
three years. For the purpose of determining the amount of Non-Spin to purchase for each hour of 
the day, hours will be placed into 4-hour blocks. The net load uncertainty for the analyzed days 
for all hours which are considered to be part of a 4-hour block will be calculated and a percentile 
will be assigned to this block of hours based on the risk of net load ramp. The same calculation 
will be done separately for each block. The Non-Spin requirement for the month for each block 
is calculated using the assigned percentile (based on risk of net load ramp) for the block minus the 
average Reg-Up requirement during the same block of hours ¢'Non-Spin block"). The Non-Spin 
requirement for each hour in the month is calculated by adding an adjustment that accounts for 
intra-day Forced Outage of thermal Resources to the previously calculated "Non-Spin block" 
quantity that the hour falls in. 

ERCOT will post the monthly amounts for Non-Spin requirements for the upcoming year on the 
MIS. Following this posting, ERCOT will monitor the weather and net load forecast (i.e. load, 
wind and solar forecasts) near Real-Time and may procure up to an additional 1,000 MW ofNon-
Spin for Operating Hours that are (a) identified as having an increased potential of high forecast 
variability, (b) there is a risk that the actual net load during these Operating Hours could be higher 
than forecast (after making appropriate forecast model selection) and (c) the expected available 
capacity and expected reserves including the posted minimum Non-Spin requirements during these 
Operating Hours is not sufficient to cover the projected net load forecast uncertainty risk. 

The minimum amount ofNon-Spin procured from SCED dispatchable Resources in any hour shall 
not be less than ERCOT's Most Severe Single Contingency (MSSC) value. 
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Procedure 
ERCOT will determine the Non-Spin requirement using the 75th to 95th percentile of hourly net 
load uncertainty from the same month of the previous three years. Net load is defined as the 
ERCOT load minus the estimated un-curtailed total output from Intermittent Renewable Resource 
(IRR), which includes both Wind-powered Generation Resources (WGRs) and Photo-Voltaic 
Generation Resources (PVGR) at a point in time. The forecast of net load is computed by 
subtracting the aggregate IRR High Sustained Limits (HSLs) in the Current Operating Plans 
(COPs) from the Mid-Term Load Forecast (MTLF). The COPs and MTLF used for HE23. HE24. 
HE01 and HE02 are the updated values as of four hours prior to each Operating Hour. For 
remaining hours, *the COPs and MTLF used are the updated values as of six hours prior to each 
Operating Hour. The net load uncertainty is then defined as the difference between the average 5-
minute net load within the hour and the forecasted net load. 

The risk of net load ramp is determined based on the change in net load over an hour divided by 
highest observed net load for the season. A fixed value of 68th percentile will be assigned to HE23, 
HE24, HE01 and HE02 to the net load forecast uncertainty calculated previously. Additienath% 
for these same hours a net load forecast uncertainty of four hours prior to the Operating Hour will 
be used for the calculations. Additionally. *in all seasons excluding Winter, in hours a·6*ed-¥ahle 
ef#* pcrcontile v,411 also be assigned to HE03, HE04, HE05, HE06 a fixed value of 68th percentile 
will be assigned forte the net load forecast uncertainty calculated previously. For the remaining 
hours, a fixed value of percentile ranging between 75th percentile and 95th percentile will be 
assigned to the net load forecast uncertainty calculated previously. Periods where the risk of net 
load ramp is highest will use 95th percentile and 75th percentile for periods with lowest risks. 

ERCOT has seen significant growth in installed wind and solar capacity from one year to the next; 
an increase in wind and solar capacity also tends to increase the MW quantity of error in their 
respective forecasts. Hence, ERCOT's reliance on historical wind and solar forecast errors alone 
creates a possibility ofunder-estimation ofthe Non-Spin requirement. 

To address this, ERCOT will include the impact of increase in over-forecast error from the 
expected growth in wind and solar generation installed capacity into the future Non-Spin 
requirement. The net wind impact is calculated by a multiplication ofthe projected wind capacity 
growth between the same month of current year and the next year, and incremental MW adjustment 
to Non-Spin value per 1000 MW of incremental wind generation capacity. The incremental MW 
wind adjustment to the Non-Spin value per 1000 MW increase in wind installed capacity is 
calculated as the change in 5 Oth percentile of the historical wind over-forecast error for 4-hour 
blocks of each month in the past 5 years, which is then normalized to per 1000 MW of installed 
wind capacity. The net solar impact is calculated by a multiplication ofthe projected solar capacity 
growth between the same month of current year and the next year, and incremental MW adjustment 
to Non-Spin value per 1000 MW of incremental solar generation capacity. The incremental MW 
solar adjustment to the Non-Spin value per 1000 MW increase in solar installed capacity is 
calculated as the change in 50th percentile of the historical solar over-forecast error for 4-hour 
blocks of each month in the past 3 years, which is then normalized to per 1000 MW of installed 
solar capacity. The tables below reflects the additional Non Spin adjustments per 1000 MW of 
installed wind and solar capacity. 
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To account for increased capacity needs due to unplanned generation Outages that occur during 
an Operating Day, ERCOT will include an incremental adjustment in the Non-Spin requirements 
that accounts for intra-day Forced Outages of thermal Resources. This Forced Outage adjustment 
is calculated as the 75th percentile of the historical intra-day Forced Outages (accumulated since 
midnight) for six-hour blocks of each month in the past three years. The table below reflects 
additional Non Spin adjustments to account for intra day Forced Outages of thermal Resources. 
ERCOT will purchase Non-Spin such that the combination of Non-Spin and Reg-Up Services 
cover the uncertainties of net load forecast errors depending on the net load ramp risk and intra-
day Forced Outages. 
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Attachment A 

Incremental MW Adjustment to Non Spinning Reserve Service, per 1000 MW of Incremental Wind Generation Capacity 
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Incremental MW Adjustment to Non Spinning Rcscrvc Service, per 1000 MW of Incremental Solar Generation Capacity 
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Attachment A 

Responsive Reserve (RRS) Requirement Details 

Nodal Operating Guide Section 2.3.It Obligation, sets the minimum RRS requirement for all 
hours under normal conditions. ERCOT will procure amounts of RRS that vary by hour of the 
day and by month. These RRS amounts will be published by month in six separate blocks covering 
four-hour intervals. These amounts will be based on expected diurnal load, solar, and wind 
patterns for the month, will cover 70% ofhistoric system inertia conditions for each block of hours 
for the month, and will use the equivalency ratio for RRS between Load Resources and Generation 
Resources to establish the conditions for each block of hours. The equivalency ratio will be used 
to establish the total reserves assuming the Day-Ahead Market (DAM) will use a one to one 
equivalency ratio. The minimum level of RRS procured from Resources providing RRS using 
Primary Frequency Response shall be determined for each month by ERCOT through the use of 
studies and shall not be less than 1,36548& MWs. The remaining capacity required for RRS will 
be procured from all Resources qualified to provide RRS including Load Resources. The 
maximum amount of RRS that can be provided by Resources providing Fast Frequency Response 
(FFR) is limited to 450 MW. DAM willtimit the combined RRS procured from Load Resources 
controlled by high set under frequency relay and Resources providing FFR to 60% of the total 
RRS requirement. ERCOT may increase the minimum capacity required from Resources 
providing RRS using Primary Frequency Response if it believes that the current posted quantity 
will have a negative impact on reliability or if it would require additional Regulation Service to be 
deployed. ERCOT will procure additional 200 MW of RRS for each percent of Reserve Discount 
Factor (RDF) when ERCOT estimates RDF to be less than 1. This adjustment will only apply for 
those 4-hour blocks where the 85th percentile of weighted average temperate is greater than 95°F. 
RDFs are reviewed and adjusted based on the generators performance during an unannounced test. 
RRS amount will be published as a monthly requirement along with the equivalency ratio for each 
4-hour block. Additionally, ERCOT will make incremental adjustments to account for Resources 
operating in synchronous condenser fast response mode providing RRS. This adjustment will only 
apply to those 4-hour blocks when system inertia is typically expected to be less than 250 GW*s. 
ERCOT will post these monthly amounts for the upcoming year on the MIS. These annually 
published amounts are the minimum quantity that will be procured in the DAM for each hour of 
the year. 

Self-arranged RRS used to fulfill a Qualified Scheduling Entity's (QSE's) RRS requirement will 
be limited to 60% from Resources providing FFR and Load Resources excluding Controllable 
Load Resources. 

If the percentage level for Resources providing FFR and Load Resources, excluding Controllable 
Load Resources, specified in the Protocols is changed, that change will be reflected in these 
requirements. 
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ERCOT Contingency Reserve Service (ECRS) Details 

Introduction 
ECRS is a service that is provided using capacity that is capable of being ramped to a specified 
output level within 10 minutes. ECRS may be provided by unloaded, On-Line Generation 
Resource capacity; Quick Start Generation Resources (QSGRs); Load Resources that may or may 
not be controlled by high-set, underfrequency relays; Controllable Load Resources; and 
Generation Resources operating in synchronous condenser fast-response mode as defined in the 
Operating Guides. ECRS may be deployed to restore frequency within 10 minutes of a significant 
frequency deviation to recover deployed Regulation Service, to compensate for intra-hour net load 
forecast uncertainty and variability on days in which large amounts of online thermal ramping 
capability is not available, or when there is a limited amount of capacity available for Security-
Constrained Economic Dispatch (SCED). 

Procedure 
ERCOT will procure amounts of ECRS that vary by hour of the day and by month. ERCOT will 
determine the ECRS requirement as the sum-maximum of capacity needed to recover frequency 
following a large unit trip and capacity needed to cover for intra-hour net load forecast errors. 

The frequency recovery related capacity for ECRS is computed for each hour in every month as 
capacity needed following a supply-side trip to recover frequency; will be based on expected 
diurnal load, solar, and wind patterns; -will cover ZQ@% of historic system inertia conditions for 
each hour for the month and will include an adjustment to account for Regulation Up requirement 
in the hour. 

Intra-hour net load forecast is utilized in establishing Base Points for SCED dispatchable 
Resources. ERCOT has observed larger intra-hour net load forecast errors during times when there 
are sudden net load ramps. Through including intra-hour net load forecast errors in calculating 
ECRS quantities, uncertainty in forecasting intra-hour net load (and hence intra-hour net load 
ramps) will be accounted for. Specifically, the intra-hour net load forecast error related capacity 
for ECRS is computed using the 85th to 95th percentile of intra-hour net load uncertainty from the 
same hour and same month in the previous two years. Net load is defined as the ERCOT load 
minus the estimated un-curtailed total output from Intermittent Renewable Resource (IRR), which 
includes both Wind-powered Generation Resources (WGRs) and Photo-Voltaic Generation 
Resources (PVGR). The forecast of net load is computed by subtracting the Intra-Hour Wind 
Power Forecast (IHWPF) and Intra-Hour Photo Voltaic Power Forecast (IHPPF) from the Intra-
Hour Load Forecast (IHLF). The IHWPF, IHPPF and lHLF used are the updated values as of 
thirty minutes prior to each Security Constrained Economic Dispatch (SCED) interval. The net 
load uncertainty is then defined as the difference between the average net load within the SCED 
interval and the forecasted net load. 

The risk of net load ramp is determined based on the change in net load over an hour divided by 
highest observed net load for the season. The fixed value of percentile ranging between 85th 
percentile and 95th percentile will be assigned to the net load forecast uncertainty calculated 
previously. Periods where the risk of net load ramp is highest will use 95th percentile and 85th 
percentile for periods with lowest risks. A value of at least 90*h percentile will be assigned to the 
net load forecast uncertainty calculated during sunset hours. 
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ERCOT has seen significant growth in installed solar capacity from one year to the next; an 
increase in solar capacity also tends to increase the MW quantity of error in their respective 
forecasts. Hence, ERCOT's reliance on historical solar forecast errors alone creates a possibility 
of under-estimation ofthe ECRS requirement. To address this, ERCOT will include the estimated 
impact of increase in over-forecast error from the expected growth in solar generation installed 
capacity into the future ECRS requirement. The net solar impact is calculated by a multiplication 
of the projected solar capacity growth between the same month of current year and the next year, 
and incremental MW adjustment to ECRS value per 1000 MW of incremental solar generation 
capacity. The incremental MW solar adjustment to the ECRS value per 1000 MW increase in 
solar installed capacity is calculated as the change in 50th percentile of the historical solar over-
forecast error for 4-hour blocks of each month in the past 2 years, which is then normalized to per 
1000 MW of installed solar capacity. The tables below reflects the additional ECRS adjustments 
per 1000 MW of installed solar capacity. 
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Attachment A 

nerementol MW Adjustment to ERCOT Contingency Reserve Service, per 1000 MW of Incremental Solar Generation Capacity 
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