
2025 Assessment of 

Reliability 

Performance

David Penney

Director, Reliability Services

Eric Newnam

Reliability Engineer

June 3, 2026



Antitrust Admonition

Because this event brings together market participants who 
may be viewed as actual or potential competitors, we must 
be mindful to conduct it in a manner that is consistent with 
the antitrust and competition laws. Participants should not 
disclose non-public, proprietary, or competitively sensitive 
information.

Attendees should exercise independent judgment and avoid 
even the appearance of discussions of agreements or 
concerted actions that may be viewed as restraining 
competition. Any questions on Texas RE’s Antitrust 
Compliance Corporate Policy may be directed to Texas RE’s 
General Counsel.
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Regional Risk Series:
Supply Chain

June 30, 2026

Integration of 
Large Loads

June 23, 2026

Artificial Intelligence 
in Energy

July 13, 2026

Upcoming Events at Texas RE
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https://texasre.org/pages/calendar/events/2026/june/talkwithtexasreintegrationoflargeloads
https://texasre.org/pages/calendar/events/2026/june/talkwithtexasreintegrationoflargeloads
https://www.texasre.org/pages/calendar/events/2026/july/talkwithtexasreartificialintelligenceinenergy
https://www.texasre.org/pages/calendar/events/2026/july/talkwithtexasreartificialintelligenceinenergy


Fall Standards, 
Security, & 
Reliability 
Workshop

November 4, 2026

Q3 MRC and Board 
Meetings

September 16, 2026

Winter 
Weatherization 

Workshop

August 19, 2026

Upcoming Events at Texas RE
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https://www.texasre.org/pages/fallworkshop
https://www.texasre.org/pages/fallworkshop
https://www.texasre.org/pages/fallworkshop
https://www.texasre.org/pages/fallworkshop
https://www.texasre.org/pages/calendar/events/2026/september/memberrepresentativescommitteemeeting
https://www.texasre.org/pages/calendar/events/2026/september/memberrepresentativescommitteemeeting
https://www.texasre.org/pages/winterreliabilityworkshop
https://www.texasre.org/pages/winterreliabilityworkshop
https://www.texasre.org/pages/winterreliabilityworkshop


Upcoming ERO Enterprise Events

Date Event

June 23-25, 2026 WECC Reliability Fundamentals

July 13, 2026 Technical Talk with RF

July 29, 2026 SERC IBR Seminar #3
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https://www.wecc.org/meetings/23801-reliability-fundamentals
https://www.rfirst.org/event/technical-talk-with-rf-july-2026/
https://www.serc.org/event/serc-epri-inverter-based-resource-ibrs-seminar-3-july-29-2026/


#TXRE

Slido.com
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Assessment of Reliability Performance
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Performance Analysis and 
Key Risk Areas

• Grid Transformation

• Resource Adequacy and 
Performance

• Bulk Power System Planning

• Protection and Control Systems

• Situational Awareness Challenges

• Human Performance

• Changing Resource Mix

• Resilience to Extreme Events

• Cyber and Physical Security

• Critical Infrastructure Interdependencies



At a Glance
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• Summer Hourly Peak: 83,876 MW on 8/18/2025

• Winter Hourly Peak: 80,376 MW on 2/20/2025

• Peak Hourly Renewable Gen: 46,115 MW on 6/21/2025

• Renewable Energy %:  37.0% for 2025

• Peak Hourly Renewable Penetration: 75.6% on 3/2/2025

2025 2024

Control Performance Standard (CPS 1) 177.2 175.5

TADS 345 kV Circuit Automatic Outage Rate per 100 miles 1.83 2.06

Protection System Misoperation Rate 6.0% 4.6%

GADS Equivalent Forced Outage Rate (EFOR) Unweighted 12.7% 10.1%



2025 Year in Review
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Winter Storm Enzo and Kingston, new winter peak 
demand record set in February 2025

Moderate summer, no major events or disturbances

New west Texas Interconnection Reliability 
Operating Limits (IROLs) implemented

Generation/Transmission metrics affected by 
extended forced outages

Continued improvement in Primary Frequency Response 
(PFR), however increase in IBR oscillation events noted

Significant efforts in large load integration drove many 
activities

Successful implementation of real-time co-
optimization

Initial NOGRR/PGRR approved for Battery Energy 
Storage System (BESS) Advanced Grid Support

Implementation of NERC energy assessment 
process

Ongoing efforts to reduce risks from inverter-based 
resources (IBRs)

Operational Successes and Challenges Risk Mitigation Efforts



Reliability Performance Metrics
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Performance Metrics

• Ongoing projected resource deficiencies and 
negative reserve margins noted in future years 
due to integration of large loads

• Minimal impacts on generator availability during 
cold weather events

• Continued improvement in frequency response 
due to integration of battery energy storage

• Solar down-ramp magnitude continues to increase

• Inverter-based resource and large load voltage 
ride-through continues to be a point of emphasis

• Misoperation rates improving but human 
performance continues to be primary causal factor 
in both misoperations and system events

• Improved transmission outage metrics in 2025 due 
to fewer severe weather events

• Coal fleet forced outage metrics decline



2025 Winter Storms and Generator Weatherization
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• New all-time winter peak record of 80,376 MW 
set during winter storm Kingston

• Approximately 15,000 MW of incremental 
outages combined between both storms; 
primarily wind icing, gas restrictions, and 
emissions

• NERC Extreme Cold Weather Temperature 
(ECWT) data collection

• EOP-012 constraint declarations

• 38 constraints on 70 units

• Wind blade/solar panel icing

• Wind cold weather packages

• Combustion turbine inlet air icing



Forced Outage Metrics Impacted by Extended Outages
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Significant increases in Equivalent 
Forced Outage Rate (EFOR) for coal 
and gas turbine/jet engine units in 

2025

• Coal rate driven by extended 
outages on two units, one for 14 
consecutive months and another 
for 12 months (ongoing)

• Gas turbine/jet engine rate driven 
by extended outages (three 
months or longer) on nine units

A single fire-related substation 
equipment failure accounted for 85 
percent of the 345 kV circuit outage 

duration in 2025 (circuit and 
associated 345 kV auto remain out  ~ 

18 months)



Generation Forced Outage Rates
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Wind and solar forced outage rates 
remained stable

Conventional generation forced 
outage rates impacted by extended 

outages



Infrastructure Interdependencies
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• Cumulative MW impact from gas 
curtailments increased 
significantly in 2025

• Larger than normal increase 
during summer and fall months

• Maximum single-day natural gas 
curtailment impact recorded for 
2025 on 9/22/2025, with an 
associated cumulative impact of 
2,644 MW

• No loss of Supervisory Control 
and Data Acquisition (SCADA) or 
Energy Management System 
(EMS) events in 2025 due to 
external communication provider 
issues



2025 Inertia, Frequency Response, and Oscillation Events
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• Lowest hourly inertia level of 118.3 GW-
sec in 2025

• Low inertia hours have shifted to mid-
day due to solar generation

• Frequency response continues to 
improve due to higher levels of Primary 
Frequency Response (PFR) capacity 
from integration of batteries

• Increasing number of oscillation events 
noted in 2025 due to IBRs and large 
loads

Event Type # of events in 

2024

# of events in 

2025

Large load Oscillation 1 1

IBR Oscillation Events 35 24

Year

Count of Hours

Renewable %

> 70%

2023 1

2024 39

2025 163

2026 YTD 253



West Texas IROLs, 765 kV Activities, Transmission Growth
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• Approval of 765 kV STEP 
plan Phase 1

• Additional 765 kV 
projects endorsed by 
ERCOT Board in 
December

• Two west Texas Generic 
Transmission Constraints 
(GTCs) identified

 
Source: ERCOT 

Source: ERCOT

• Far West Weather Zone 2025 peak 

demand increased 18.9% vs 2024

• Far West Weather Zone energy growth 

increased 12.6% vs 2024

• Projected be 19 GW by end of 2030

TPIT Projects Completed in 2025

Tier 1 6

Tier 2 13

Tier 3 31

Tier 4 133

TADS Circuit Miles Added in 2025

138 kV 528.0

345 kV 300.2

345/138 kV Xfmrs 2



Resilience and Extreme Day Analysis
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Generation 

Extreme 

Day 

Analysis

Number of 

Generation 

Outage 

Events on 

Extreme Day

Leading 

Causes for 

Extreme Day

Cumulative 

Outage 

Duration on 

Extreme Day

Cumulative 

MW Impact 

on Extreme 

Day

Cumulative 

GWh Impact on 

Extreme Day

8/27/2017 41 Weather 22,798 hours 10,107 MW 2,917.5 GWH

1/16/2018 84
Balance of 

Plant/Fuel
2,891 hours 11,893 MW 517.8 GWh

5/11/2019 36
Turbine 

Generator
1,626 hours 6,449 MW 282.5 GWh

7/1/2020 44
Auxiliary 

systems
3,352 hours 8,251 MW 247.9 GWh

2/15/2021 187 Weather 6,937 hours 35,241 MW 1,204.1 GWh

12/23/2022 164 Weather 2,180 hours 23,163 MW 321.8 GWh

1/30/2023 65
Turbine 

Generator/Fuel
2,745 hours 9,327 MW 332.4 GWH

1/15/2024 92 Fuel, Weather 916 hours 10,200 MW 89.6 GWH

1/6/2025 74 Fuel, Weather 4,687 hours 9,884 MW 283.2 GWH

• Generation and Transmission outage 
severity and duration continues to be 
driven by weather and failed equipment

• PUCT BlackStarTX exercise

• FERC Blackstart report for Eastern and 
Western Interconnections

Large drop in 

customer 

outages due to 

fewer severe 

weather events



2025 Physical Security
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Significant Events

• Gunshot damage to wind plant pad-mount 

transformer

• Multiple individuals showed up at a solar site 

for employment, apparent victims of an 

employment scam

• Individuals attempted to enter a wind plant 

facility with instructions to work on a bitcoin 

mining unit, which the site did not possess



Large Load Integration Efforts

19

• NERC whitepapers on Risks 
of Emerging Large Loads 
and Assessment of Gaps in 
Existing Requirements for 
Large Loads

• Incident Review on Voltage-
Sensitive Crypto Loads

• NERC Level 2 Alert and 
future Level 3 Alert

• ERCOT market rule 
changes and batch study 
process

• Future NERC large load 
registration criteria

Regulatory Item Description 

PGRR122 Reliability Performance Criteria for Loss of Load 

PGRR136 Large Load Interconnection Study Scope Documentation 

PGRR138 Large Load Interconnection Study Review and Approval Process 

PGRR141 Large Load Interconnection Study Reform for Substantiated Load 

PGRR144 Dynamic Model Submission and Review Requirements for Large Loads 
including Large Electronic Loads 

PGRR145 Batch Zero Process for Large Load Interconnections 

NOGRR282 Large Electronic Load Ride-Through Requirements 

NPRR1308 Large Electronic Load Ride-Through Requirements 

NPRR1325 Batch Zero Process for Large Load Interconnections 

NERC Rules of Procedure Definition of Computational Load and Computational Load Entity 

NERC Rules of Procedure Registration Criteria for Computational Load Entity 

NERC Project 2026-02 Standards Authorization Request to create requirements for Computational 
Load Entities 

 



Inverter-Based Resource Risk Mitigation Efforts
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• Increased reliance on IBRs 
to meet load

• FERC Order 901 projects

• NERC Alert on IBR model 
quality

• ERCOT market rules for 
Advanced Grid Support

• Category 2 IBR registration 
initiative

185 FERC ¶ 61,042 

UNITED STATES OF AMERICA 

FEDERAL ENERGY REGULATORY COMMISSION 

 

18 CFR Part 40 

 

[Docket No. RM22-12-000; Order No. 901] 

 

Reliability Standards to Address Inverter-Based Resources 

 

(Issued October 19, 2023) 

IBR Standards filed in 2025

Energy Assurance with Constrained Resources BAL-007-1

Modeling Framework for IBRs IRO-010-6

MOD-032-2

TOP-003-8

System Model Validation with IBRs MOD-033-3

Verification of Generator Models MOD-026-2

ERCOT Market Rule Changes

Advanced Grid Support Requirements for 

Inverter-Based ESRs

NOGRR272

Advanced Grid Support Requirements for 

Inverter-Based ESRs

PGRR121



 

Source: ERCOT 

Energy Assessment and Resource Adequacy
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• Energy assessment pilot 

study completed

• Probabilistic approach to 

energy adequacy

• Texas Energy Fund projects

• NERC Transmission 

assessment strategy

Texas Energy Fund Projects

Projects Approved 3,564 MW

Projects Under Study/Due Diligence 5,420 MW

New Resources Approved for Commercial Operation in 2025

Fuel 

Type

Total 

MW

Average # Days 

to Connect (from 

FIS to COD)

Median # 

Days to 

Connect

Minimum 

# Days to 

Connect

Maximum 

# Days to 

Connect

Battery 6,291 625 479 200 1,535

Solar 5,998 845 714 330 1,829

Fuel Oil 439 75 75 34 115

Wind 1,463 1,119 844 692 2,858



Risk Focus Area Follow-up and Outreach

22

2025 Risk and CMEP IP Focus Areas

Inverter-Based Resource Ride Through

Provision of Essential Reliability Services from a 

Changing Resource Mix

Energy Availability

Inaccurate Resource Modeling

Remote Access

Supply Chain

Physical Security

Extreme Weather & Resource Weatherization

Facility Ratings

Gas Supply Chain Restrictions During Cold Weather

Integration of Large Loads

Artificial Intelligence

• 28 Talk with Texas RE webinars and 
NSRF presentations on risk focus area 
topics

• Winter Weatherization Workshop

• Evolving Grid Workshop

• NERC Alert issued on large loads

• Multiple entity engagements (~ 330)



Questions?
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