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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.
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Upcoming Texas RE Events

June 3, 2024 June 4, 2024 June 5, 2024

History & Introduction Registration & Certification Intro to Align
to Texas RE
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https://www.texasre.org/pages/calendar/events/2024/june/reliability101historyandintroductiontotexasre
https://www.texasre.org/pages/calendar/events/2024/june/reliability101historyandintroductiontotexasre
https://www.texasre.org/pages/calendar/events/2024/june/reliability101registrationandcertification
https://www.texasre.org/pages/calendar/events/2024/june/reliability101introtoalign

Upcoming ERO Enterprise Events

May - July, 2024

GADS Wind & Solar
Template and Application

Training

June 5, 2024

NERC Certification &
Certification Review Process

4

Reliability Performance and Regional Risk Assessment

June 10, 2024

Technical Talk with RF



https://www.nerc.com/pa/RAPA/gads/Pages/Training.aspx
https://www.nerc.com/pa/RAPA/gads/Pages/Training.aspx
https://www.nerc.com/pa/RAPA/gads/Pages/Training.aspx
https://www.mro.net/event/introduction-to-the-nerc-certification-and-certification-review-process-webinar/
https://www.mro.net/event/introduction-to-the-nerc-certification-and-certification-review-process-webinar/
https://www.rfirst.org/event/technical-talk-with-rf-19/

slido 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

o Enerentcoe | they are.

Join an existing event

talk
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2023 Reliability Performance and Regional Risk Assessment

Performance Analysis and
Key Risk Areas

Grid Transformation
Bulk Power System Planning

Resource Adequacy and
Performance

Protection and Control Systems

Situational Awareness
Challenges

Human Performance
Changing Resource Mix
Resilience to Extreme Events

2023 TEXAS RE RELIABILITY PERFORMANCE AND Cyber and Physical Security

REGIONAL RISK ASSESSMENT Critical Infrastructure
MAY 2024 Interdependencies
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2023 Reliability Performance Metrics

Stable or No
Change

(Minimal or no change
compared to previous 4
years)

Key Performance Indicator with Description

Resource Adequacy

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

Transmission Performance

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

Resource Performance

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

Grid Transformation

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

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

Human Performance

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

Situational Awareness

Measures situational awareness by analysis of
state estimator convergence rates, event
analysis, and telemetry performance

Four loss of situational awareness events

Monitoring
(Declining trend

compared to previous 4

years or specific
negative event
performance issues

2023 Performance & Trend Results

Reserve margins show sufficient resource capacity
Extreme event scenarios highlight risk areas

Resource weatherization

345 kV & 138 kV transmission outage rates

IROL Exceedances

Resource outages/gas restrictions during cold weather

Long term increase in EFOR rates

Primary frequency response
No balancing contingency event failures

Solar ramp magnitudes continue to increase
Svnchronous generator retirements

Voltage ride through for inverter-based resources
Decrease in average svstem inertia levels
Misoperations due to incorrect settings decreased in
2023

Misoperation rate decreased in 2023, remains less
than overall NERC Misoperation rate

Reduction in transmission and generation outage

rates from human error

uman error primary causal factor in Misoperations
and events

State Estimator convergence rate
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Performance Metrics

Improvements noted in resource weatherization
and cold weather resiliency

Solar down-ramp magnitude continues to
Increase, creating periods with potential energy
adequacy shortfalls

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

« Performance requirement changes in progress
through NERC/ERCOT committees

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

Conventional generation fleet outage rates
iImproved in 2024, but long-term outage rates
continue to trend higher
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2023 Physical Security

« Significant increase in ballistic
events in 2023 compared to prior
years. Trend also observed
nation-wide

Count of Physical Security Events by Issue and Year
Year ©2019 @2020 @2021 @2022 @2023

30
Significant increase in theft
events
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% of Load served by Renewables vs Inertia (MW-sec)
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100 GW-sec critical inertia level used in ERCOT
Operations

Continued shift in inertia levels as resource mix
changes

Rate of Change of Frequency Rate of Change of Frequency (RoCoF) vs MW Loss (MW) Normalized by Inertia (GW-sec)
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MW Loss (MW) Normalized by Inertia (GW-sec)

Lowest hourly inertia level of 124.3 GW-sec in 2023

Gradual increase noted in Rate-of-Change-of-
Frequency measured during generation loss events
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2023 High Renewable Hour

‘April 29, 2023 HE12

Fuel Type @ Conventional @Solar ®Wind
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Snapshot of highest renewable
penetration period: 4/29/2023 HE12

No synchronous generation online in
West Texas, Panhandle, or Lower Rio
Grande Valley

ERCOT load: 40,227 MW

Net load: 12,823 MW

Inertia level: 144,227 MW-sec
Wind generation: 21,104 MW
Solar generation: 6,300 MW
Renewable penetration: 68.1%
Total curtailments: 8,320 MW
System Lambda: -$1
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2023 Solar and Net Load Ramping

Hourly Average Demand, Capacity, and Reserves - 8/25/2023

100,000

sty Conventional resources must

maximum net load condition

90,000

have sufficient ramping

capability to maintain the

generation-load balance when
Intermittent renewables have
large up or down ramps

80,000

MW

70,000

60,000

Solar and net load ramp rates
continue to increase, causing

o non-spin and other reserve

deployments during sunset
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H Non-renewable HSL (1) Wind HSL (2) Solar HSL (12) B Quick Start (3) B On-line Non-Spin (4) mm Off-line Non-Spin (5) I ECRS Scheduled (6) ——Load (7)

Ramping Variability 2023 Load Wind Gen S&lﬁr Net Load

Maximum One-Hour 5721 MW 6,020 MW 7,572 12,119

Increase

Maximum One-Hour -4,919 5256 MW -7,524 -8,971

Decrease MW t I N
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2023 Generator Outage Rates

MW Weighted EFOR = 2014 = 2015 m 2016 m 2017 m2018 = 2019 = 2020 2021 w2022 w2023
35%

. Long-term trends show increasing
outage rates for conventional units

25%

20%

Coal unit outage rate remains high
CC fleet trends also increasing
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Thermal Resource MW Weighted EFOR

18%
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2023 West Texas Load Growth
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Permian Basin load
projections over 11.9
GW by 2030

Both oil and gas
demand in addition to
large flexible loads

$4.3B in approved

projects completed
since 2014

$1.12B in projects
currently under
review
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2023 Resilience and Extreme Day Analysis

Generation and Transmission outage

severity and duration continues to be i
d r I Ven by Weat h er an d fal I ed e . E Dashed lines representthe average
- / : duration and outage severity for all
eq u I p m e nt 0.5000 Contemination E ger System Condition -
-'é-. — Unknown :
Generation ggr:r:e?ztrig:] Leading C%Tjgéztéve Cumulative Cumulative ; B 0 N 1 o e
Extreme Outage Causes for  Duration on W Impact  GWh Impact E 03000 | SR _ sorign eteren
A Diay . Events on Extreme Day Extreme on Egtreme on EDxtreme E Misoperation | R . e
na yS|S Extreme Day Day ay ay % 02000 : — Failed AC Circult Equipment Eailed AC Substation Equipment —
8/27/2017 41 Weather ZhZSZ?sg 10,107 MW  2,917.5GWH |+ © T S
1/16/2018 84 E,T‘;?}?/“Figr 2,891 hours 11,893 MW  517.8 GWh ; s ————
5/11/2019 36 GTe‘;rggt%r 1,626 hours 6,449 MW  282.5 GWh o 10 20 . 50 " 70
wverage Event Duration (Hr]
7/1/2020 44 ?;:t'gfgg 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 2180 hours 23,163 MW 321.8 GWh
1/30/2023 65 Genz:::(')r;/emel 2.745hours 9,327 MW 332.4 GWH
e & talk
-« @ 14 alk..
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2023 Protection System Misoperation

Overall Misoperation rate trending
lower, from 6.4% in 2019 to 4.6% in

2023 Regional Misoperation Rates
Calendar Year 2019-2023

14%
Incorrect settings, logic, and
design errors remain the largest 12%
cause
10%
9 26%
138kV Percent Misoperations and 345KV Percent Misoperations by Quarter 8% B.19%
(]
@ 138KV Percent Misoperations @345kY Percent Misoperations @Total % Misoperations
- Total Misoperations Total Events Average of Total % Misoperations 5.55% 6.60%
670 11412 605% 6%
120%
I : ; 4%
0% o
. % #07 51% . i 78%
? i ‘ ; . . 2%
1‘” \ &l v, ki - ) 6.0%
18 \4 V 3% 0%
we NPCC SERC WECC NERC
Q1 Qtr2 Qtr3 Qrd Q1 Qtr2 Qtr3 Qtrd Q1 Qtr2 Q3 Qtr4 Qtrl Qr2 Q3 Qrd Qtrl Qtr2 Qr3 Qrrd
2019 2020 2021 2022 2023 W2019Q1-201904 wW202001-202004 mW2021Q1-202104 m2022Q1-202204 2023 01-2023 Q4

15 t a I a.‘Nwith

Reliability Performance and Regional Risk Assessment




2023 Human Performance

« Human performance remains primary
causal in Protection System

Misoperations oo
53% of event root and contributing voo
cause related to human or '
organizational performance
3.00%
Lost Production for Human Error Generator Forced Outages 2017-2013:::':?:?“ Human Error - by Cause
:;:nts mm Lost Production Potential (GWH) ——# of HP Events GS\:)V: 2.00%
. 500 1.00%
® 200 0.00%
0 l | - - :00
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Outage Rates Initiated by Human Error

m 2017 2018 W 2019 | 2020 m 2021 m 2022 W 2023
AC Circuit AC Circuit Transformer Generator Protection
300-399 kv 100-199 kV 300-399 kV  Forced Outages System

Misoperations

talk.
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2023 Large Flexible Loads

Price-responsive load introducing errors in
load forecasts

Impact of Price Responsive Loads

1800
T e Regulation exhaustion during large load
1600 SWingS
Large Flexible Significant increases in Large Flexible Loads
1400 .
projected
Load changes . . o
1200 with price Most do not meet NERC registration criteria
Issues with long-range planning models
1000
Large Flexible Load Growth
e » 45,000 B Mo Studies Submitted B Under ERCOT Review
40,000 M Planning Studies Approved Approved to Energize
600
System Lambda 35,000
«  price spike during 30,000
solar down ramp 20000
200 20,000
15,000
o 10,000
SdR984RYS8RESARISNRYSARISARICARSSIRSSARE3URE3AREEARSE 5,000
52 UNPY S NN ENRYYEINASFSgaARES TN RYEEaUREEREIRAYE
-:r-:r-:r-:r-:r-:r-:r_n_n_n_n_nJ':LDLDI.DI_DI.DI_DLD%H"HH\%mmmmmmmmmmmmmggggggg:{:‘l:gqg O
2022 2023 2024 2025 2026 2027
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2023 Risk Focus Area Follow-up and Outreach

2023 Risk and CMEP IP Focus Areas Fourteen Talk with Texas RE webinars

Inverter-Based Resource Ride Through on risk focus-area topics

Provision of Essential Reliability Services Winter Weatherization Workshop
from a Changing Resource Mix Two NERC Alerts issued
Energy Reliability Planning Multiple entity engagements on
Inaccurate Resource Modeling remote connectivity, supply chain,
Equipment Failures/Misoperations modeling standards, facility ratings,
and cold weather standards

Remote Access

. Entity Engagements by Risk Element
Supply Chaln @ Audit @Self-Certification @ Spot Check
Physical Security 105

100

Extreme Weather & Resource
Weatherization

50

Facility Ratings

Gas Supply Chain Restrictions during Cold I . 3

Facility S pply Remote Incident I erter-b... Cold Stability
Ratings Connectivi... Response rces Weather Studies

M alware (2023) (2023) (2023) (2023) (2023) R(zgza) (2023)
Loss of Situational Awareness t a I I@
19 with
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2024 Risk Focus Areas

Likelihood Consequence

Risk Focus Areas for 2024

Inverter-Based Resource Ride Through Likely Major
Provision of Essential Reliability Services from Unlikely Moderate Continuous Evaluation of
a Changing Resource Mix Emerging Risks
Energy Availability Possible Major Priorities based on Likelihood
: : and Impact
Inaccurate Resource Modeling Possible Moderate _
: : : : : Major Areas
Disorganized Integration of Large Flexible Unlikely Moderate _
 IBR Ride-Through
Loads
Remote Access Possible Moderate Physical Security
: : : Remote Access Threats
Supply Chain Possible Major and Vulnerabilities
Physical Security Likely Moderate Gas-Electric
Extreme Weather & Resource Weatherization Possible Major Interdependencies
Facility Ratings Unlikely Moderate Supply Chain _
_ o _ : : New for 2024: Integration of
Gas Supply Chain Restrictions during Cold Possible Major Large Flexible Loads
Weather

20
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