Agenda

* Energy Transition and Role of Renewables

« Emerging Digital Solutions impact on the Utility Value Chain
« Grid management / Integration of renewables

Asset Management and Optimization

Digital Twin Applications

Capital Spending Optimization

Customer engagement / satisfaction

* Impact of energy transition and rapidly advancing digital technologies on
IT manpower and talent needs
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U.S. Energy Consumption increases through 2050, electricity plays a major role
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By 2050, U.S. Energy related CO2 emissions fall 25-35% below 2005 levels

Total energy-related carbon dioxide emissions

million metric tons percentage relative to 2005
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CO2 reduction drivers
e NetCarbon Neutral Focus

* Shift from Coal to other sources

e State and Federal Incentives
(eg: Investment Reduction Act)

* More Electric Vehicles

* Energy efficiency improvements
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By 2050, U.S. CO2 emissions from the Power sector fall 27-34% from 2005

CO, emissions, billion metric tons
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Solar and wind generate most of the U.S. electricity by 2050

U.S. net electricity generation by fuel
billion kilowatthours
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e Grid complexity increases as more customers own distributed assets (eg: roof top AFP=X
solar cells) A@.. T SERVICES

Envision == Execute == Excel




More intermittent renewables lead to more curtailment and usage of battery storage

Hourly U.S. electricity generation and load by fuel billion kilowatthours

Reference case, 2022
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Long term battery storage critical to balance the intermittent nature of

renewable energy sources
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Grid connected Capacity additions from renewables increase rapidly

Grid-connected electricity generation in North America Average grid-connected capacity additions
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* Solar and wind related connections to grid most significant .
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* Grid complexity increases as customer owned DER’s proliferate (eg: roof top
solar cells, EV’s)
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Southern Company’s Mission targeted at Net Zero Emissions by 2050

Providing clean, safe, reliable and affordable energy to customers is fundamental to Southern Company's mission. Our growing portfolio of zero carbon
resources plays an integral role in helping us meet these objectives as well as our net zero by 2050 goal, which is in direct alignment with the commitments of
the Paris Agreement. We are transforming our business as we build a diverse energy portfolio, develop innovative programs and services for our customers,
and research new clean energy technologies.

Our Progress Our Goals
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2007 2022 2030 2050
GHG Emissions Baseline 46% Reduction 50% Reduction Net Zero GHG Emissions
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Southern Company - Increasing emphasis on renewables and storage

Clean Energy Transition

Annual Energy Mix for Electric Operations
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Southern Company is the 5th largest owner of renewables in the U.S.
30% of our electric generating capacity was from zero carbon sources in 2022
4X increase expected in renewable capacity between 2015-2030

Expect over 90% reduction in number of coal units by mid-2030s

Renewables and Storage Growth
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Southern Company — Planned Capacity Additions focus on renewables

Our plans include a diverse mix of projected resource additions

State-Regulated Electric Utilities 2023-2030

Battery
Storage

19%

~80% Of planned Natural Gas

- ec ® (converted from coal)
capacity additions are 10%

zero carbon-emitting +9.5GW

technologies

New Natural
Gas 9%

Nuclear
11%

From Southern Co. 1Q 2024 earnings call

Battery Storage Investments at Solar facilities

Garland : 88 MW and 352 MWh of Energy storage
Tranquility : 72MW and 288 MWh of energy storage
Supported by Long term PPA’s
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Recap

Energy Transition accelerating driven by net zero carbon initiatives, fiscal stimulus and

green energy focus
Rapid shift from traditional Fossil fuels to Renewables as renewable costs come down

Increased emphasis on long term battery storage as Supply / demand imbalances

accelerate and Distributed Energy Resources proliferate
Grid complexity increases due to increasingly distributed ownership of assets

Transition provides Challenges and Opportunities in integrating renewables to grid
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Digital Applications in Utilities
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Digital Solutions play a critical role in a Utility Company’s Assets of the Future

QPERATIONS & MAINTE4y -

REQUIRED
TECHNOLOGY
FEATURES

FUTURE POWER
COMPANY ASSETS

« Improved materials and « Improved inspection, rapid + Balance demand/supply
additive manufacturing self-analysis and fault + Integrate renewables and
+ Digital infrastructure (e.g. detection distributed energy / /_\ F a— X
digital substations) . Au'Eonomous cor_rectiw_& respurces (DER) A —
actions, self-healing grid IT SERVIC ES
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Digital Solutions have a strong impact on the Utility Customer of the Future
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Rapidly Evolving Digital Solutions supporting business needs

Digital Solution Key Elements

Smart Grid
Implementation

Predictive
Maintenance

Remote Monitoring,
control, inspection

Energy Mgmt.
Systems (EMS)

Customer
Analytics

Digital sensors, meters, and analytics to monitor and manage energy distribution
Reduce Operating expenses, optimize energy usage, minimize outages.
Leverage IT/OT integration

Data from Equipment sensors for predictive maintenance before a breakdown occurs
Minimize downtime, extend equipment lifespan, reduce maintenance costs

Remotely monitor, control infrastructure assets in real-time (e.g. using drones to inspect
wind turbines, power lines). Enhance operational efficiency, reduce response times.

Optimize generation, distribution, consumption. Integrate data from renewable sources,
weather forecasts, demand patterns: Optimize energy operations and reduce costs.

Leverage customer analytics and digital platforms to personalize services, improve
customer satisfaction, offer targeted promotions, optimize pricing strategies
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Significant Savings Potential across the Utility Value Chain
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Examples of Value created using Digital Solutions

AEP Pacific Gas and Electric
3% savings in demand and energy e Superior weather modeling, data
consumption with Voltage / Power analytics saves $40M/yr
optimization NextGen Smart meter application European windfarm Operator
saves $22M /Yr * Inspection times cut from 5 hrs to
30 min, labor requirements
reduced, using autonomous

: drones and weather modeling for
Duke Energy Essential Energy wind turbines, power lines

* Time for infrastructure investment * Using Bentley’s platform, 3D
optimization reduced from 6 weeks modeling and intelligent design
to 15 minutes using modeling, Al tools, substation project design

Savings of $10 Million/ yr using costs reduced by 50% Renewable Asset Consortium
drones for power line inspections . Expect 30% lower maintenance

costs and lower downtime losses
Con Edison Medium sized Utilities by 70% using digital twin on wind
* Reduced the frequency of outages  Savings of $4-6M/ yr using ABB power plant
by 46%, duration of outages by 47% Voltage / Power platform and
using smart meter enabled demand model
response
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Digital Twin Applications
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Digital Twins — Virtual replicas to optimize enterprise performance
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Digital Twins can add value throughout the Value Chain

THE DIGITAL TWIN

* Has a bridge of connectivity with the ‘real-world’, self - adaptive

* (Can act as aone-step removed, in-depth observer

* Decision-supporting and predictive tool with clear actions defined

IMPACT

* Lower life Cycle costs

* Better equipment reliability, fewer outages

* Lower manpower for maintenance and support

* Automates routine tasks, personnel can focus on higher-value activities
* Better allocation of Capital

ENABLERS

* Dramatic improvements in technology — Data analytics, Cloud, ML, Al
* Lower cost of Computing, higher speed and capabilities

* Cost effective, powerful, reliable sensors

* Increased Intelligence in devices, lower costs, Al enabled
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Digital Twins integrally tied to real assets enable real time optimization
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Sample of performance improvement using Digital Twins in the Utility Industry

Topaz Solar Farm (California) owned by

Berkshire Hathaway Energy

One of the Iarg\?st PV solar projects in the

world - 550 M

Virtual replica built based on real-time
operational / historical data.

Monitors equipment performance, finds
areas that need maintenance and

schedules future maintenance activities.

Results
Solar panels’ output doubled
Maintenance costs reduced 35%

Enhanced reliability and efficiency

VEERUM’s digital twin
applications

Approach

 Digitize all assets leveraging on
Mobile mapping, LIDAR capture,
drone technology.

« Use the digital system to monitor
asset health and optimize through
the entire asset lifecycle.

 Potential Results:

» 50% lower inspection costs
* 50% fewer site visits
» 33% improvement in productivity

GE digital twin Power Plant

Using a DPP ( Digital Power Plant)
model

Results:

» 25% lower O&M costs
* 10% lower startup fuel needs
» 5% reduction in unplanned events

« $12M/Yr savings for a newly built
power plant

Ar—=X
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https://www.veerum.com/veerum-for-power-and-utilities
https://www.veerum.com/veerum-for-power-and-utilities
https://www.veerum.com/veerum-for-power-and-utilities

Capital Spending Efficiency
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Capital Spending in Utilities is significant — cost and schedule control a major challenge

Energy and natural resources industries spend a greater share of
revenues on capex than other industries

Capital spending as a percentage of revenue for S&P 500 companies (fiscal 2019)

36%

Utilities Energy Mining Materials S&P 500 Other industries

Sources: S&P Capital 1Q; Bain & Company

Over 80% of Energy Projects are delayed
and more than 35% are over budget

Utilities spent $165 Billion Per year

Southern Capex ~ $8-10 Billion Per Year
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Multiple factors behind cost overruns and schedule delays on Capital Projects

Dra - Regulatory / Permitting Poor up fra
Challenges ol

* Project Management
Poor Staged Gating * Adequate flexibility X
process, lack of - Management Of Change
Controls « Stakeholder alignment,
governance

Owner/ Contractor/
subcontractor
Misalignment

Premature start of
Site related inefficiencies,

labor shortage

Construction
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New Production Approach to Project Management: yields cost and schedule savings

Demand (Schedule)

e ———
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Dates & Progress

Copyright Project Production Institute

Should / Want Happen
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Supply (Production System)
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Rates / Throughput

*

Savings seen in selected Cases

* 10-30% cost and schedule reduction

» Cycle times reduced 30-50%

» Predictability increased dramatically

AP =X
L. |T SERVICES

Envision == Execute = Excel



Microsoft achieves significant savings using Production Control Strategies
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Manpower and Skill Set requirements

to support Energy Transition
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Al rapidly being deployed in Utilities across the Value Chain

% Demand Forecasting
and Load Management

Predictive Maintenance Renewable : :1 :
and Asset Optimization Energy Integration ' oI g o

O ’Ef'ljt‘ = =)
POxt Energy Grid Fraud Detection @
0 Optimization , ‘ and Security 2
ooo—' ‘ .
@&| Customer Engagement Regulatory Compliance
= ol . I\,
=] and Personalization and Reporting ~h

The pioneers of Al typically dedicate 10% of their Al effort to algorithms, 20% to data and technological
backbone, and 70%—the lion’s share—to business and people transformation.
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Demand for IT skill sets are increasing across the Value Chain

Generation Transmission

; >" Renewable £ ] stainability ' 7 Digital grid

B8R | Engineers ‘:\lD) managers ; \W/ operators

- Q)

Cybersecurity V& Automation System
managers I expert ’ operators Managers

Weather 73} Equipment : 7€ Automation P loT
forecasting installers : n experts O specialists

Battery Asset
operators Managers

Distribution g Retail
Micro-grid >\ Cloud - DERs T Oniine marke!
operators 1y —/ experts : installers f’ operator

Big data . Cybersecurity ; Analytics & Energy services
experts ) experts } N\  experts provider

Data « - Online market Cloud V_ EVinfra
analysts operator ; ' experts Co—o providers

ulatory Efficiency services

Reqgt
dvocacy J_ 1 provider

d

g
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Surging demand for upgraded IT skills and digital expertise in Utilities

Importance of technical skills vs. current skill level

[ skill is critical or very important

B current skill level is expert or advanced

Ernst & Young Survey

Data analytics and Digital literacy User experience design Artificial intelligence Virtual and
data science and design thinking augmented reality

* Increasingly complex grid systems with distributed DER’s will require specialized skill sets

e [T skills will be required across the value chain to deploy sophisticated digital solutions
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Clean Energy investments dramatically increase manpower requirements

USA Clean Energy related manpower requirements, Thousands
700

600
500
400
300

200

; = L

Solar Wind (land based) Battery Storage Energy Efficiency (Buildings)
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Georgia’s Clean Energy Jobs Potential expected to increase rapidly

Legend I Jobs (reported) Jobs (modefed with IMPLAN)  EEEEE Jobs (low, modeled: see methodology) N Jobs (high, modeled; see methodology)
E Solar Energy Job Estimates 2020-2030 Wind Energy Job Estimates 2020-2030
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Alabama’s Clean Energy Jobs Potential expected to increase rapidly

LEgEnd I Jobs (reported) Jobs (modeled with iMPLAN) I Jobs (low, modeled: see methodology) N Jobs (high, modeled: see methodology)
Solar Energy Job Estimates 2020-2030 Wind Energy Job Estimates 2020-2030
(photovoltaics) (land-based)
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Increasing needs for IT manpower / skill sets
* Business Process changes

Recruiting

Specialized skill development

Adaptability to rapidly changing technologies

Envision == Execute ==
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