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I The ERCOT Region

The ERCOT grid is the
Interconnected electrical system
serving most of Texas with limited
external connections.

ERCOT highlights include:

 90% of Texas electric load
e 75% of Texas land

 More than 54,100 miles of
transmission lines

« 1,250+ generation units (including
Private Use Networks)

« ERCOT's connections to other grids

us
Interconnections

® Western Interconnection are limited to ~1,220 MW of direct
current (DC) ties, which allow control
(@ ERCOT Interconnection over the flow of electricity

Eastern Interconnection

Includes pertions of East Texas and Panhandle region
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IWhat is ERCOT?

The Texas Legislature restructured the Texas electric e

e s

market in 1999 and assigned ERCOT four primary B Ty b
responsibilities: X 1]

« Maintain system reliability
« Facilitate a competitive wholesale market
 Ensure open access to transmission

« Facilitate a competitive retail market

ERCOT is a nonprofit organization regulated by the
Public Utility Commission of Texas, with oversight by the
Texas Legislature.

ERCOT is not a Market Participant and does not own or
maintain generation or transmission/distribution wires.
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ITexas Competitive Model

The Texas Legislature restructured the Texas electric market in 1999.

ERCOT plays an integral role in all areas.

Generation Transmission & Distribution Retailers
Competitive Production Regulated Open Access Competitive Sales
« Generation resources are owned » Transmission and distribution lines * Retailers compete to serve
by privately owned companies, with and related facilities are owned and consumers’ electric load in ERCOT.
the exception of municipal and operated by regulated utilities. They * Municipal and cooperative utilities
cooperative resources. They operate in the ERCOT market. sell power to one fourth of the
operate and compete in the ERCOT market.
ERCOT market to serve load. * Nearly 100% smart meters
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I ERCOT Facts

More than
27 million

customers

2024 Generating Capacity

Reflects the forecasted operational installed capacity for
Summer 2025 based on December 2024 CDR report.

Natural Gas
44.3%

Wind
25.2%

The sum of the percentages may not equal 100% dues to rounding.
*Other includes biomass-fired units and DC tie capacity.

2024 Energy Use

Natural Gas
44.3%

Wind
24.2%

Coal
9.8%

Coal
12.6%

85,508 MW

Record peak demand (August 10, 2023)

115,596+ MW

Expected capacity for summer
2025 peak demand (May 2024 CDR)

$3.8 billion

Transmission projects endorsed in 2024

Hydro 0.4%

Other* 0.9% 1 MW o
Storage 2.7% .
Nuclear 3.5% electricity is

enough to

Solar

13 50 serve about
5 (1]

250 residential
customers
during ERCOT
peak hours.

Nuclear JNO([s1g
8.4% IR

* Other includes solar, hydro, petroleum coke (pet coke), biomass, landfill gas, distillate fuel oil, net DC-tie and

Block Load Transfer important/exports and an adjustment for wholesale storage load.

of installed wind capacity as of March 2025, the
most of any state in the nation

28,550 MW

Generation Record
(March 3, 2025)

30,305 MW

of utility-scale installed solar capacity as of March 2025

25,041 MW 54.23 %

Generation Record Penetration Record
(March 10, 2025) (March 1, 2025)

69.15 %

Penetration Record
(April 10, 2022)

~76 % (~36,966 MW)

Preliminary Wind + Solar Penetration Record (March 1, 2025)

10,017 MW

Battery Storage

of installed battery storage
capacity as of January 2025

4,963 MW

Storage Discharge Record
(March 10, 2025)
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IThe ERCOT Electric Grid: Then and Now
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I Load Side — What is Happening?

Texas Population 2023 150 GW

30,500,280*
. . . = Oil & Gas

Estimated Growth . - Hydrogen
2024: 31 million 85 GW HEE

2025 31.4 million L e e

% 2026: 31.9 million

2027: 32.4 million

2028: 32.9 million S

[ o i m 2024 Base

// Forecast

. N N N N N
& & & & & & & ol + 2024 2025 2026 2027 2028 2029 2030
YEAR
*The last US census was in 2020 so current figures are projected based on the estimates only.

POPULATION

** HB5066 - ERCOT has limited ability to verify Transmission Service Provider (TSP) officer attested load

Key Takeaway: Forecasted load growth is significant
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I Supply Side — What is Happening?

26,000 MW
24,000 MW
22,000 MW
20,000 MW
18,000 MW
16,000 MW
14,000 MW
12,000 MW
10,000 MW
8,000 MW
6,000 MW
4,000 MW
2,000 MW
0 MW

Solar

Battery Energy Storage

Wind

Natural Gas

Dispatchable Thermal Generation

(2009-2024) only 1,700 MW of net new
dispatchable thermal

generation added.

e 23,083 MW added

e 21,354 MW retired

61,027 MW of net new solar and wind
added (2009-2024)

Total Thermal Fleet is 88,779 MW*
e 42% is older than 30 years
(36,951 MW) (1995)
27% is older than 40 years
(24,129 MW) (1985)
13% is older than 50 years

(11,773 MW) (1975)
e 3% s older than 60 years

(2,628 MW) (1965)

Key Takeaway: From January 2021- March 2025, ERCOT synchronized approximately 45,000 MW of new
generation.
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I Supply Side — What is happening?

PUBLIC

1,987 active generation interconnection requests totaling 400 GW as of February 28, 2025
(Solar 156 GW (39%), Wind 40 GW (10%), Gas 32 GW (8%), Battery 169 GW (42.3%), Other 3 GW (.7%)

70 GW
60 GW
50 GW
40 GW
30 GW
20 GW

10 GW

Gas Wind Solar Battery Other*
m2024 m2025 m2026 m2027 m2028 m2029 m2030 m2031

0 GW

Key Takeaway: Solar and Battery Energy Storage account for >81% of the amount of generation seeking
interconnection.

*includes petroleum coke, hydroelectric, fuel oil, geothermal energy, other miscellaneous fuels reported by developers, and fuel cells that use fuels other than natural gas.
(excludes capacity associated with projects designated as Inactive per Planning Guide Section 5.2.5)
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ITransmission System Challenges & Complexities

« Demand is escalating as new large loads are
added to the ERCOT system faster and in greater
sizes than historical interconnections.

Load
6-12 months)

* The current generation mix is more diverse than
previous portfolios, can be built faster, and is more Generation
geographically disbursed from load centers. (6-24 months) 7

« While we're seeing changes in the speed of load

growth and generation coming onto the Texas Transmission
power grid, transmission still requires 3-6 years to (3-6 years) /.

be energized.

Key Takeaway: The forecasted pace of load growth could exceed the pace at which transmission capacity can be built
to support it.
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I ERCOT Estimated Total Distributed Generation (DG) Growth 2015-2023 (MW)

3k

Annual Estimates (MW)
2015 650
2016 800
2017 1050
2k 2018 1400

2019 1710

MW

2020 2180

2021 2920
2022 3850
1k
2023 4770 ‘
ok IIIIIIIII IIIIIIIII lllIIIIII lIIl CUL T T —— - lIII| _-ll _________

Nat Gas MW > Diesel/IC MW  Solar MW Battery MW Other Nat Gas MW < Diesel/IC MW  Solar MW  Battery MW < Other
1 MW >1 MW >1MW >1MW Renewable 1 MW <1MW <1MW 1 MW Renewable
MW >1MW MW <1 MW

m2015 w2016 m2017 m2018 w2019 m2020 =2021 =2022 =2023
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I Opportunities and Challenges

PUBLIC

Dynamics of the Texas Power Grid

Cloud
Technologies Load Growth
Grid-Edge ﬁ Energy Storage
Technologies B ) Resources
8]
Generation Distributed Energy
Technology Resources

Artificial Cyber Threats
Intelligence

ERCOT Business Needs

Transmission

Congestion
Management

Load and
Generation
Balance

Voltage Support

Competitive Retail
Rates

Market Efficiency

Frequency
Support

Resource
Adequacy

Innovation & Transformation (I & T)
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IOpportunities - Load

Interconnecting

Expediting the
interconnection of
loads

Forecasting

Improving the
prediction of future
trends

Modeling

Improving dynamic
models to better
simulate system

behavior
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Situational
Awareness

Improving the
understanding and
response to real-
time conditions

Flexibility

Leveraging the
ability to respond to
benefit reliability and
market efficiency

Tooling
Improving the

traditional tools to
run studies




IOpportunities - Supply

PUBLIC

Situational
Awareness
Improving the
awareness for

informed decision-
making

Interconnecting

Expediting resource
entry and studies

Reliability
Services

Sustaining
frequency & voltage

Modeling

Improving IBR
dynamic models to
better simulate
system behavior

Resource
Adequacy

Ensuring adequate

supply to meet
demand

Forecasting

Predicting future
trends with
enhanced data
analysis

Tooling
Improving the

necessary tools for
operations
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IOpportunities - Transmission & Distribution

Weather Situational
Preparedness Awareness

Real-time monitoring
for informed
decision-making
Congestion
Management
prevent grid
overloads
Tooling
Implementing

advanced tools for
system
enhancement

Ensuring system
resilience against
climatic events

DER Flexibility

Integrating
distributed energy >

resources for

Optimizing flow to

adaptability

765 KV STEP
Up
Increasing voltage

capacity for efficient
power transmission
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I Opnportunities - Markets

Energy
Storage
Resources

Optimizing
participation

Ancillary
Services

Providing additional
support to ensure
system reliability

Real Time Co-
optimization

Enhancing efficiency
through
simultaneous energy
& ancillary
optimization

Flexibility
Products
Offering adaptable

solutions to meet
changing demands

Reliability
Services

Exploring market
mechanisms for
reliability services

Tooling

Improving necessary
tools for analysis
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I Opportunities — Emerging Technologies

Grid Edge
Technologies

Solutions managing
distributed energy
resources

Grid
Enhancing
Technologies

Innovations
improving grid
efficiency and

reliability

Artificial
Intelligence

Technologies
enabling intelligent
automation and
decision-making

Generation
Technologies

Exploring diverse
technologies

Smart Grid
Management
Systems for

optimizing grid
operations

Tooling
Exploring new

applications and
enhancing existing
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I ERCOT Grid Transformation — Technology Roadmaps — What are we up to?

PUBLIC

V1.
VII.
VIII.

Managing the grid with large penetration of energy storage resources

Developing demand response products

Managing the grid with large penetration of distributed energy resources

Improving the awareness of power system dynamic security

Improving power system steady state security assessment

Improving power systems dynamic security assessment

Evaluating control capabilities to maintain system security and reliability

Evaluating emerging Al/ML technologies

Assessing the power system short circuit protection

Assessing the power quality
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I Innovation and Transformation — Foundational Elements

Pillars of Innovation Success Innovation and Transformation Cycle

Collaborative

Ecosystems /=
00

&

Define Vision

PUBLIC

Building networks for shared
innovation

2L

P

Agility
Adapting quickly to changes

3

Communicate
and

and Goals

Establish clear
objectives for
innovation.

Operational Focus Collaborate
- Foster teamwork
’Qﬁg Culture Problems

[\
Closed Loop Process \O}

Fostering an innovative
mindset
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Implement

and Scale

oy
-’

Continuous improvement Execute solutions %
cycle ~ ‘O’ Knowlec!ge and expand their
=|¥| Generation reach. Prototype and
Creating and sharing insights Test
Develop and
evaluate potential
solutions.

Recognize and
articulate the issues
to solve.
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I Quick Recap of the Presentation

 The Texas power grid is rapidly evolving

* Plenty of opportunities on the load, supply, and grid side

 |nnovation and transformation are vital to deal with the challenges

« Collaboration amongst various stakeholders is crucial

« ERCOTresearch, innovation, and transformation activities are underway, always
open for partnerships

« Success needs an “all-of-the-above” comprehensive approach
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There has never been
a more exciting time
to shape the future of
the power industry.
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« Embrace the
challenges.

* Seilze the
opportunities.

e Be the force that
drives the
transformation!!!
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Thank youl!
Have a fantastic spring technical workshop
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I ERCOT Communication Channels

MISLOGIN Search Q

C~
EI’ 00[ \7 About ERCOT  Services  Committees and Groups ~ Market Rules  Market i Grid i Market ici

~-90% 1,250+ -.54 100+ -

ERCOT website — www.ercot.com
» Today’s outlook and grid conditions

« Daily and seasonal weather

» Market information, prices and more

New ERCOT mobile app

Join us on social media!l

PUBLIC
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* Real-time updates
* Wholesale pricing
* News and alerts

£ Download an the ~ GETITON
@& App Store P Google Play

0 facebook.com/ERCOTISO 8 X.com/ercot_iso

GCrid and Market Conditions

The:

Supply and Demand

Generation Outages ¥ Fuel Mix ©  Energy Storage Resources “

Last Updistedt Mar 20, 2024 1331 €T

CAPACITY

—————————

ercot | TXANS

« Early notifications ahead of periods of higher demand
* Provides greater transparency on grid operations
*  Subscribe for email notifications

@ linkedin.com/company/ercot instagram.com/ercot_iso
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