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Antitrust Admonition

Texas Reliability Entity, Inc. (Texas RE) strictly prohibits persons
participating in Texas RE activities from using their participation as a
forum for engaging in practices or communications that violate
antitrust laws. Texas RE has approved antitrust guidelines available
on its website. If you believe that antitrust laws have been violated at
a Texas RE meeting, or if you have any questions about the antitrust
guidelines, please contact the Texas RE General Counsel.

Notice of this meeting was posted on the Texas RE website and this
meeting is being held in public. Participants should keep in mind that
the listening audience may include members of the press,

representatives from various governmental authorities, and industry
stakeholders.

2 with

:':; Reliability Performance and Regional Risk Assessment TEXAS RE

i
=N =3 =

3



Upcoming Texas RE Events

June 24, 2025 July 22, 2025 August 5, 2025

Extreme Weather

Modeling and Cybersecurity

Response Risk
Element

Model Verification Threats
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https://www.texasre.org/pages/calendar/events/2025/june/talkwithtexasremodelingandmodelverification
https://www.texasre.org/pages/calendar/events/2025/june/talkwithtexasremodelingandmodelverification
https://www.texasre.org/pages/calendar/events/2025/july/talkwithtexasrerisk
https://www.texasre.org/pages/calendar/events/2025/july/talkwithtexasrerisk
https://www.texasre.org/pages/calendar/events/2025/july/talkwithtexasrerisk
https://www.texasre.org/pages/calendar/events/2025/august/talkwithtexasrecybersecuritythreats
https://www.texasre.org/pages/calendar/events/2025/august/talkwithtexasrecybersecuritythreats

Upcoming Texas RE Events

July 16, 2025

Evolving Grid

Workshop

September 17, 2025

Q3 MRC, AGR&F, and
Board Meetings

October 1, 2025

Winter
Weatherization
Workshop
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https://www.texasre.org/pages/winterreliabilityworkshop
https://www.texasre.org/pages/winterreliabilityworkshop
https://www.texasre.org/pages/winterreliabilityworkshop
https://www.texasre.org/pages/calendar/events/2025/september/memberrepresentativescommitteemeeting
https://www.texasre.org/pages/calendar/events/2025/september/memberrepresentativescommitteemeeting
https://www.texasre.org/pages/calendar/events/2025/july/evolvinggridworkshop
https://www.texasre.org/pages/calendar/events/2025/july/evolvinggridworkshop

Upcoming ERO Enterprise Events

NERC

NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

June 16 Technical Talk with RF (RF)

June 19 Reliability & Security Monthly Update (WECC)

Reliability & Security Monthly Update (WECC)

Technical Talk with RF (RF)
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https://www.rfirst.org/event/technical-talk-with-rf-june-2025/
https://www.wecc.org/meetings/17306-reliability-security-oversight-monthly-update
https://www.wecc.org/meetings/17311-reliability-security-oversight-monthly-update
https://www.rfirst.org/event/technical-talk-with-rf-july-2025/

SIido Product Solutions Pricing Resources Enterprise Log In

|#TXRE

The ultimate Q&A and polling platform

Joining as a Give a voice to your <
participant? audience, wherever

‘ # Enter event code |

Join an existing event

talk
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Key Findings

AN
‘ Efforts to reduce inverter-based resource risks continue
\

‘ Increased risk due to large load integration
|

‘ Large load impact on future reserve margins
[

‘ Reduced impact from cold weather on generators
/

Artificial intelligence presents new challenges
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Reliability Performance and Regional Risk Assessment

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
JUNE 2025 Interdependencies
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Reliability Performance Metrics

Stable or No
Change

(Minimal or no change

years)

compared to previous 4

Monitoring
(Declining trend
compared to previous 4
years or specific
negative event

performance issues

Key Performance Indicator with Description

2024 Performance & Trend Results

Resource Adequacy

Measures potential resource adequacy issues by
analysis of planning reserve margin and energy
emergency alerts

Reserve margins show resource deficiencies due to
inteeration of laree loads

Resource weatherization resulted in sustained
performance during cold weatherevents

Transmission Performance

Measures transmission performance by analysis
of transmission outage rates and Interconnection
Reliability Operating Limits {IROL) exceedances

345 kV & 138 kV transmission outage rates

IROL Exceedances

Resource Performance

Measures generation performance by analysis of
generator outage rates, primary frequency
response, and balancing contingency events

Resource outages/gas restrictions during cold weather
EFOR decreased in 2024, long term rate increase

Primary frequency response
No balancing contingency event failures

Grid Transformation

Measures potential issues related to grid
transformation by analysis of system inertia and
ramping

Solar ramp magnitudes continue to increase
Voltage ride through for IBRs and large loads

Inertia levels are stabilizing
Svnchronous generator retirements slowed

Protection System Performance
Measures Protection System performance by
analysis of Protection System Misoperations

Misoperations due to incorrect settings continued to
decrease in 2024

Misoperation rate decreased in 2024, remains less
than overall NERC Misoperation rate

Human Performance

Measures transmission outages, generation
outages, and Protection System Misoperations
caused by human error

Reduction in transmission and generation outage

rates from human error
Auman error primary causal factor in Misoperations
and events

Situational Awareness
Measures situational awareness by analysis of
state estimator convergence rates, event

Eight loss of situational awareness events (up from
four)

/ State Estimator convergence rate remained stable

@ analysis, and telemetry performance

Reliability Performance and Regional Risk Assessment
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Performance Metrics

Resource deficiencies and negative reserve
margins forecasted in future years due to
integration of large loads

Improvements noted in resource
weatherization and cold weather resiliency

Improvements noted in frequency response
due to integration of battery energy storage

Solar down-ramp magnitude continues to
increase

Inverter-based resource ride-through continues
to be a point of emphasis

Voltage ride-through issues with large loads

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

Increased number of loss of situational
awareness events
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2025 Risk Focus Areas

LIKELIHOOD (L)

IMPACT
VERY ALMOST
LIKELY UNLIKELY POSSIBLE LIKELY CERTAIN
SEVERE

Extreme Weather &
Resource Weatherization

Provision of Essential
C3 | MODERATE Reliakility Services from a
Changing Resource Mix
- Facility Ratings
. Artificial Intelligence

NEGLIGIBLE

RISK LEVEL

MODERATE

Risk Focus Areas for 2025

Continuous Evaluation of Emerging Risks
Priorities Based on Likelihood and Impact
Major Areas

IBR Ride-Through

Physical Security

Remote Access Threats and Vulnerabilities

Gas-Electric Interdependencies

Supply Chain

Resource Modeling
New for 2025: Artificial Intelligence

Reliability Performance and Regional Risk Assessment




Risk Focus Area Follow-up and Outreach

2024 Risk and CMEP IP Focus Areas
Inverter-Based Resource Ride Through

Provision of Essential Reliability Services from a
Changing Resource Mix

Energy Reliability Planning

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
Incident Response

Stability Studies

Reliability Performance and Regional Risk Assessment

Eighteen Talk with Texas RE webinars on risk
focus area topics

Winter Weatherization Workshop
Cyber and Physical Security Workshop
NERC Alert issued on IBR model quality
Multiple entity engagements

Entity Engagements by Risk Element

@ Audit @Self-Certification @ Spot Check

40
20
0 I

Extreme Remote Facility Supply  Inverter-... Incident Physical Stability

Weather Connecti... Ratings Chain Resources Response  Security Studies

Response (2024) (2024) (2024) (2024) (2024) (2024) (2024)

(2024)

talk
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20%

10%

0%

-10%

-20%

-30%

-40%

Resource and Energy Adequacy

Summer Reserve Estimates

Source:

ERCOT

2025 2026 2028 2029
150,000
140,000
130,000
120,000
110,000
100,000
90,000
80,000 =
70,000
60,000
50,000
B ERCOT December 2024 CDR Protocol-prescribed Planning Reserve Margins
mm ERCOT December 2024 CDR Reserve Margins without 50% of TSP Officer Letter Loads (%)
N ERCOT December 2024 CDR Reserve Margins without 50% of TSP Officer Letter Loads plus Additional TEF Projects (%)
= ERCOT December 2024 CDR Reserve Margins without TSP Officer Letter Loads plus Additional TEF Projects (%)
mmm NERC December 2024 LTRA
= = Reference Margin
= Summer Capacity
Summer Peak Demand Source: ERCOT
= Summer Firm Load
. 2026 2026 2028 2028
Metric . .
Summer Winter Summer Winter
LOLE (days/year) 0.38 0.51 0.05 0.04
LOLH (hours/year) 1.41 1.57 0.18 0.16
EUE (MWh) 10,985 11,090 857 781
Max Hourly EUE (MWh) 29,124 29,266 17,762 16,851
Max EUE Duration (Hr) 15 16 12 11

Reliability Performance and Regional Risk Assessment
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Battery Texas - 2024
T%

Nuclear _

ﬁ\

PUCT Reliability Standard
Texas Energy Fund Projects
765kV Transmission Projects

Energy Assessment pilot study
kick off May 2025

NERC Interregional Transfer
Capability Study

* Energy deficiencies identified in
multiple weather years studied

Texas - 2034




Large Load Integration

Actual and Projected Large Load Growth 2022-2028
70,428

NERC

70,000 NORTH AMERICAN TRIC

RELIABILITY CORFPORATION

Source: ERCOT

Large Loads Task Force (LLTF)
Work Plan

52,093

30,000
41,601
40,000
30,000 17,781
20,000
10,244
10,000
4,680
1,634
, eum [
022

2023 024 2025 2026 07

NERC Large Load Task Force

Website: LLTF Chair: Matthew Vieth, AEP NERC Leads: Jack G
Mickelson t H H t H
Hierarchy: Reports to RSTC Vice-chair: Agee Springer, ERCOT Scope Approved: August 2024 a C IVI I e S

Task Description Target Completion  Status =
White Paper: Characteristics and Risks of Emerging Large Loads S S u e s w ' u u re re S e rve
‘White Paper on the unique characteristics and risks associated with emerging large
1 | loads. This paper will leverage the NERC Framework to address known and Q2 - 2025 In Progress . o
emerging reliability and security risks to identify, validate, and prioritize potential m a r I n S d u e to a n t l c I ated
reliability risks related to the i ion of emerging large loads
White Paper: Assessment of gaps in existing practices, requirements, and
2028

d and Evan

LOAD (W)

White Paper assessing whether existing engineering practices, requirements, and
2 Reliability Standards can adequately capture and mitigate reliability impact(s) of Q4 - 2025 In Progress
large loads interconnected to the BPS. The paper will also highlight gaps in load
modeling practices that LMWG can leverage to take further action to improve load
modeling.

Reliability Guideline: Risk Mitigation for Emerging Large Loads

Reliability Guideline identifying risk mitigation including imp to existing

Multiple voltage-sensitive
W SRCEOTE AT e s o, | S| e load reduction events

analyses, coordination and data collection efforts, real time monitoring and event
analysis.

Reliability Standards for Emerging Large Loads I a rge I 0 a d g rowt h

Price-responsive load swings

Incident Review
Considering Simultaneous Voltage-Sensitive Load Reductions

I Large Power Electronic Load Ride-Through Events
November 2023 - Present

Regulation exhaustion during
Specifically, when g data centers and mining faciiities, entities should be aware ERCOT Large Electronic Load Ride-Through Events I a rge I 0 a d SWi n gs

Primary Takeaways
Operators and planners of the Bulk Electric System (BES) should be aware of the risks and
associated with voitage-sensitive large loads that are rapidly being connected to the power system.

of the potential for large amounts of voltage-sensitive load loss during normally cleared faults on the BES.

Voltage-sensitive data center-type loads have Increased on the system and are predicted to continue

growing rapidly. The 2024 NERC Long-Term Reliability Assessment (LTRA) documents and discusses this
ype loads. This vigs ighlights this load-loss i analysis 800 N - 9 Q

s rocart wven I the Earar nasconnecion s s some corsiatetions for BES aperstins O deftined registration

planners, and regulators concerning identifying and mitigating the potential reliability effects and risks 700 Source: ERCOT

presented by these large voltage-sensitive load losses for future operations.

600 = =
f;‘s';‘m"y % l""lg:"a‘:" ledtoc J loss of 1,500 MW of Mw c r I te r I a

900

voltage-sensitive load that was not anticipated by the BES operators. The electric grid has not historically 500

experienced simultaneous load losses of this magnitude in response to a fault on the system, which has

historically been planned for large generation losses but not for such significant simultaneous load losses. 400
large load losses flects on the electric system: First, frequency rises on the system

as a result of the imbalance between load and generation; second, voltage rises rapidly because less power 300

is flowing through the system. In this incident, the frequency did not rise to a level high enough to cause
concern. The voitage also did not rise to levels that posed a reliability risk, but operators did have to take
action to reduce the voltage to within normal operating levels. However, as the potential for this type of

load loss increases, the risk for frequency and voltage issues also increases. Operators and planners should
be aware of this reliability risk and ensure that these Ioad losses do not reach intolerable levels. 100 H I # I # I I * I
Incident Details 0

At approximately 7:00 p.m. Eastern on July 10, 2024, a lightning arrestor failed on a 230 kV transmission
line in the Eastern Interconnection, resulting in a permanent fault that eventually “locked out” the
line. The i 1 on the line figured for three I MW Reduction of Aflected Load

attempts staggered at each end of the line. This configuration resulted in 6 successive system faults in an
13 t a I I Q. with

82-second period. The protection system detected these faults and cleared them properly. The shortest
Reliability Performance and Regional Risk Assessment TEXAS R E
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fault duration was the initial fault at 42 milliseconds, and the longest fault duration was 66 milliseconds.
The voltage magnitudes during the fault ranged from .25 to .40 per unit in the load-loss area.

ercot%

PUBLIC




Inverter-Based Resource Risks

185 FERC 1 61,042
UNITED STATES OF AMERICA Increased reliance on IBRs to meet load

FEDERAL ENERGY REGULATORY COMMISSION
NOGRR245 and 255 approval
FERC Order 901 projects
Smaller disturbances still occurring in ERCOT

18 CFR Part 40
[Docket No. RM22-12-000; Order No. 901]

Reliability Standards to Address Inverter-Based Resources

(Issued October 19, 2023) Four large IBR disturbances in WECC
NERC Alert on IBR model quality
Need for Grid-Forming battery capabilities

2022 Odessa High Voltage Threshold Settings Model vs # of -~
- £ . Reported Facilities = « Asiefzcontral
Disturbance 2022 California Battery As-left control setting matches model parameter 38 28% et poramere
Texas Event: June 4, 2022 Energy Storage System As-left control setting does not match model U
Joint NERC and Texas RE Staff e o setting doss ot
Disturbances parameter 99 72% e
December 2022 parameter
California Events: March 9 and April 6, 2022 Total 137 100%
Joint NERC and WECC Staff Report
September 2023
Low Voltage Threshold Settings Model vs # of "
FTE o
p— — Reported Facilities = - Asieitcontrol
' — As-left control setting matches model parameter 43 32% it
As-left control setting does not match model < Assetcontiol
parameter 90 68% sl
parameter
Total 133 100%

404-446-2560 |

talk
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Inertia and Frequency Response

% of Load served by Renewables vs Inertia (MW-sec)

C-Point Frequency C-Pointvs MW Loss (MW) Normalized by Inertia (GW-sec)
450,000
60
.
400,000
59.95
350,000
59.9
2023-2024 (Green)
¥ =-0.0129x+ 50.946
300,000 R*=02648
59.85 .
250,000 2024 (Green data, Red trend)
1900 362465
K fE=0 2020-2021 (Red)
~ 59.8 v=-0.0337x+59.957
* \ R*=0.5788
200,000
\ ce
\ 59.75 T :
.
150,000 .
I .
.
‘eliow tren
- - .
\ V= 125527051555121953 / 597
100,000 e N - >
- 2016-2018 (Blue)
~ ~ - y=-0.0315x+50.952
— = R%=0.6389
50,000 59.65
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
MW Loss (MW) Normalized by Inertia (GW-sec)
0
0% 10% 20% 30% 20% 50% 60% 70% 80% ERCOT Region Primary FrequencyResponse perBAL-001-TRE (MW per0.1Hz at B-point)
2500
2000

Continued shift in inertia levels as resource mix changes
Lowest hourly inertia level of 129.9 GW-sec in 2024

-
Frequency response improvements noted due to higher levels Q
of PFR capacity from integration of batteries

500

015 2018 017 018 2019 2020 2021 2022 2023 2024

15 t a I with
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Solar and Net Load Ramping

Max 1-Hour Up-Ramps
Total Renewables + ESR (30-day rolling average)
W 2019 W 2020 2021 W 2022 W 2023 W 2024

e Solar and net load
ramp rates continue to
increase

Non-spin and ECRS
deployments
occasionally used

| during steep ramp
, hours
.I Battery resources

Load Ramp Wid Ranp et s o TH L L H T THELE T continue to provide
m 2019 IZOZOMax 1-lH2002L1r Downl-;RO?Zrnps m 2023 m 2024 valuable ca pa bility
Load Ramp Wind Ramp Net Load Solar during ramp hours

14,000
25,000

12,000

20,000
10,000

8,000

o

5,487 MW 5,868 MW 12,053 MW 14,432 MW
Increase

-4,730 MW -6,521 MW -10,697 MW -11,301 MW
Decrease

-12,000 t I ﬁ
Ny . AN
Q g Reliability Performance and Regional Risk Assessment TEXAS RE

-6,000

-8,000

-10,000




Generator Outage Rates

Decrease in thermal EFOR rates in 2024,
st e s Wi but long-term trend is still increasing

18%

16%

Wind resource EFOR rates remained flat in
2024

10%

Initial year of collecting solar resource
= EFOR rates

e

6%
%
Solar Resource Forced Outage Rate
2%
16%
I Monthly RFOR ——Annual RFOR
0%

\tb .@) .@ 2 o 2 o -2 ,\fh o> Q er A A > ’V v "\, v ’1:" ") B il ’]:5 A Al

R £ o> R S S 14%
F o ‘1& & " & \r“* s a%" o @“‘ &* A & ‘ﬁ"‘ W e £ &
. . 12%
Wind GADS Pooled Resource Equivalent Forced Outage Rate
35%
m Monthly PREFOR  ——Annual PREFOR 10%
30% 2%
25% 6%
20% 4%
2%
15% /
0%
10% Jan-24 Feb-24 Mar-24 Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 Oct-24 Nov-24 Dec-24
5%

e ) . S . 15 : : . ‘ tthW|th

Qo 8 0 0 O O © o oA oA o o o o ©o o o &N ©™ ¢ o0 oMo o0 oo St o+ o S+
T o7 o7 o7 o7 o7 oa g g g g goa g gog g g g gogogoqoqlog g oqloqgnoqloq glog ol
c £ »> S o » £ ¥ > S Q 2 £ = > S Q4 2 C =2 > S Q » £ = > S5 o 2 C o= = S oo oz
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Protection System Misoperations

Regional Misoperation Rates

14% Calendar Year 2020-2024

lower, from 6.0% in 2020 to 4.3% in

10%

|
e 9.33% 2024

8%

» 516% s — g Incorrect settings, logic, and design
errors remain the largest cause

4% . .
Region compares favorably with NERC

2% overall and other regions

0%

RF

MRO NPCC SERC TRE WECC NERC
m20200Q1-202004 w2021Q1-2021Q4 w2022Q1-202204 2023Q1-202304 wm20240Q1-2024Q4

12% I Overall Misoperation rate trending

138kV Percent Misoperations and 345kV Percent Misoperations by Quarter

) . : . o .
@ 138kV Percent Misoperations @ 345kV Percent Misoperations @ Total % Misoperations Total Misoperations Total Events Average of Total % Misoperations

o — 610 1233 5.69%

10%

5%

1.6%

Qtr1 Qtr 2 Qtr 3 Qtr4 Qtr 1 Qtr 2 Qtr 3 Qtr4 Qtr 1 Qtr 2 Qtr 3 Qtr 4 Qtr 1 Qtr 2 Qtr 3 Qtr 4 Qtr1 Qtr2 Qtr 3 Qtr 4 \
2020 2021 2022 2023 2024 t a A
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5.00%

4.00%

3.00%

2.00%

1.00%

0.00%

m 2017

AC Circuit
300-399 kv

Human Performance

Outage Rates Initiated by Human Error

2018 m®2019 ®2020 m2021 =2022

Generator
Forced Outages

Transformer
300-399 kv

AC Circuit
100-199 kV

N 2023

Human performance remains primary causal in Protection

W 2024

System Misoperations

Outage rates caused by human error for 138 kV circuit outages
and transformers showed a decrease in 2024 compared to prior

years.

Outage rates caused by human error for generators and 345 kV
circuit outages increased in 2024 but remained within the long-

term trend averages.

54% of event root and contributing causes related to human or
organizational performance

2017-2024 Generator Human Error - by Cause
Contractor
procedure _Staff shortage
Maintenance error 6%

procdure error_ 3%

Operating
procedure
error

Protection
System
Misoperations

6%

Contractor
error
13%

Operator error
54%

Maintenance
personnel
error
14%

19

120

100

20

0

mm Lost Production Potential (GWH) ——# of HP Events

700

2018

| - [ o
2021 2022 2023 2024

talk.

2017 2019 2020

Reliability Performance and Regional Risk Assessment
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Physical Security

Count of Physical Security Events by Issue and Year Count of Physical Security Events by Location
Year ©2020 ®2021 @2022 @2023 @2024

OKLAHOMA

Albuquerque o
’ ARKANSAS | |
NEW MEXICO ssue
® ) wvg?{t () : @ Copper theft
a Ciudad mﬁ%s @ Gunshot
2 Juarez o ° .
S . ) ® o TERAS oD mississippyl | @ mtrusion
) .
— _ @ Physical damage
5 20 o ustin LOUISIANA 4
v @ Physical threat
8 San Antonio @)
; Houston ®surveillance
Chihuahua o
3 @Theft
[ — .. COAHUILA @ @ Vandalism
X e £
\'\0 oF ‘6 € <
Q o \S‘{\ 5’0& c\{(\ N Torreon|  gattilio?_, Mogterrey
R \C »(\\f’\ N - Culiacan 3 ‘LHEC“\
Q\Q\f’ 4 E5 Microsoft Bing +1,©:2025 TomTom, © 2025 Microsoft Corporation  Terms

Significant events

Transformer outage when control cables were cut and stolen from a cable tray
Multiple transmission lines damaged due to gunfire
Transformer radiator damage and oil leak due to gunfire

Primary protective relaying and communications affected due to cut fiber optic cable
Individuals drove through the gate at a coal power plant after being instructed by security to
turn around

Multiple wind turbines damaged by gunfire

talk
20 with
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Resilience and Extreme Day Analysis

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

Number of
Generation Generation
Extreme Day | Outage Events
Analysis on Extreme
DEY,

Leading Causes

8/27/2017 Weather
Balance of
LiLE AL Plant/Fuel
Turbine
5/11/2019
Auxiliary
7/1/202
e systems
2/15/2021 Weather
12/23/2022 Weather
Turbine
1/30/2023 Generator/Fuel

1/15/2024

Fuel, Weather

for Extreme Day

Cumulative
Outage
Duration on

Extreme Day

22,798 hours

2,891 hours

1,626 hours

3,352 hours

6,937 hours
2,180 hours

2,745 hours

885 hours

Cumulative

MW Impact on
Extreme Day

10,107 MW

11,893 MW

6,449 MW

8,251 MW

35,241 MW
23,163 MW

9,327 MW

9,292 MW

Cumulative GWh

Impact on
Extreme Day

2,917.5 GWH

517.8 GWh

282.5 GWh

247.9 GWh

1,204.1 GWh
321.8 GWh

332.4 GWH

86.3 GWH

0.6000

Contamination

Power System Condition

0.5000
Dashed lines represent the average

duration and outage severity for all
events

Combined Smaller ICC groups

0.4000

~Weather, excluding lightning

— Other

. Foreign Interference

O — Failed AC Circuit Equipment

Failed AC Substation Equipment
0.2000

Average Event Transmission Outage Severity

1
1
1
1
1
1
1
1
1
Vegmliulo :
1
1
1
1
1
1
1
1
1
1

» Significant Positive Comelationwith Transmission Severity
0.1000
@ Significant Negative Correlation with Transmission Severity
» Na Significant Correlation of TransmissionSeverity
2020-2024 Sustained TADS events
100 kv+ AC Circuits and Transformers
0.0000
1] 10 20 30 40 50 60 70
Average Event Duration (Hr)
6,000,000 = Total Customer Impact —# Reported Events 15 2024 Wa,S th e
5 000000 A second highest
- 12
A / level of
4,000,000
A NIV T customer

outages in the
last fifteen years

PAVANRVANN N kN ¢

1,000,000

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

with
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Questions?
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