Unified Energy Modeling
and Decision Support

Supporting the energy digital transition for a more

reliable, cleaner and affordable industry.
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Today’s Journey

1 Brief corporate and solution overview
2 PLEXOS typical use cases
3 Specific Brazilian use case
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Energy Exemplar
Corporate Overview

Introduction to Energy Exemplar
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Empowering Transformative

Energy Decisions

Revolutionizing the future of energy with

clarity, speed and innovation.
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Leading Global Provider of Energy Analytics & Operations

610+

Team

630+

Customers

>3,200

Users

83+

Countries

@ Country Office 9 Licensed Client

30%+

Energy Annual Growth
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Energy Exemplar Ecosystem: Americas Sample
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PLEXOS: The Platform of Choice for Market Operators

Trusted by over 30 ISO/RTO/PX and market operators globally

Energy
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34%

World’s Population

57%

World’s GDP

41%

World’s Power Consumption

* Excerpt. Not all ISO/RTO/PXs included
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Industry Trends

Introduction to Energy Exemplar’s software solutions
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Global Drivers and Key Industry Trends

DECARBONIZATION

CumaTe CHANGE -

ENERGY SECURITY

INDusTRY 4.0 -

DiGITAL TRANSFORMATION
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Industrial
Revolutions

The 4" Industrial Revolution

Digital transformation: Industry 4.0

SteAM: IMECHANICAL PRODUCTION
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ELectriciTy: Mass ProbucTioN

CoMPUTERS: AUTOMATION

Cyser: DiGITALIZATION
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Industrial
Revolutions

Climate Change

Global temperature anomalies since 1850
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SteAM: MECHANICAL PrRobuCTION
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Global Energy Consumption

By fuel source since 1800 [EJ]
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Significant Changes in Electricity Production

Electricity production by source
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Global Energy Flow

Energy sources and uses 2022. Total 694 EJ

Qil: 222.1

Biomass: 78.9

Gas: 141.7

Coal: 185.6

Nuclear: 43.8 I

Renewables: 21.9

Energy
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Direct Fuel Use: 368.3

Power Generation: 276.0

Fuel Losses: 49.7

Oil Direct Fuel Use: 188.5

Gas Direct Fuel Use: 70.1 ‘

Biomass Direct Fuel Use: 68.7

Coal Direct Fuel Use: 41.0 I

Electricity: 78.9

Heat: 4.4 =

GT&D Losses: 192.7

Fuel Losses1: 49.7

Diesel Engine: 78.9
Aircraft Engine: 14.6
Otto Engine: 55.6 l

ol Burer: 39.4 [|

Gas Burner: 59.9

Electric Motor: 23.4

Other Engines: 10.2

Biomass Burner: 68.7

Coal Burner: 41.0 I

Electric Cooling: 14.6

Heat Exchanger: 4.4 =

GT&D Losses2: 192.7

Electric Heater: 24.8

Lighting: 8.8

Electronics: 7.3

Fuel Losses2: 49.7

Useful: 80.5

Combustion Losses: 201.6

Heat Transfer Losses: 244.1

Other Losses: 167.8

* Built using SankeyMATIC. Some data sourced from JM Cullen and Allwood, University of Cambridge, 2009

Use Motion: 43.9 I

Use Heat: 33.7 |

Use CSL: 2.9

Int Heat Exchg: 116.9
Oxidation: 68.6 I
Mixing: 16.1 |

Ext Heat Exchg: 103.8
Exhaust: 76.0 I

Heat Loss: 64.3 I

Electric Resistance: 68.6

Friction: 29.2

Fission: 20.4

Fuel Loss: 49.6
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GLogAL DRIVERS

@ INDUSTRY 4.0

CumATE CHANGE
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7Ez(emplar

-_/

CONSEQUENCES

Business Model Disruptions

Cybersecurity Threats

Customer Behavior Changes

Extreme Weather Events

Regulatory Changes

Infrastructure Decarbonization

Supply Chain Issues

Energy Security Uncertainty

Electric Reliability Impacts

Energy Costs Increases

J
]
J
]
J
]
]
]
]
]

CURRENT INITIATIVES

Digital Transformation

Sector Coupling

Renewable Commissioning

New Technologies Integration

Primary Fuel Diversification

Policy Incentives

Public Advocacy

Transportation Diversity

Transactive Energy

N C N(CC NTC ONC YN C Y C Y C Y Y ™

Enterprise Integration

— S S S

FuTure ENERGY INDUSTRY

Global co-optimization
across all commodities

Highly diverse energy

matrix

Low emissions energy
sources and uses

Very active prosumers

Highly predictive and
analytically-based

Power, gas, heat, H2,
V2G, water.

Renewables, BESS, gas,
H2, nuclear, biomass,
geothermal.

Sustainable sources,
energy efficiency,
transport migration.

DERs, microgrids, self
healing grids, VPPs.

Cloud, Al/ML, advanced
analytics, visualization,
blockchain, 10T, big
data, quantum
computing.
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PLEXOS Platform
Overview

Introduction to Energy Exemplar’s software solutions
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Energy Enterprise to De-Risk the Energy Transition

oicLaio
IC: 0: Advanced Analytics. Visualization, insights, business intelligence, analytics as a service
0lIseN)

Platform. Security, workflow coordination, collaboration

Long-Term Strategy & Analysis Mid-Term Planning & Govern Short-Term Tactics & Operations Near-Term Market & Trading

Scenarios. Imagining Multiple Futures

Data. Single Version of the Truth

- @ Transport ° e
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LNG Import/Exports Gas Supply
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Actual

Costs

P&L Generation

Analysis Dispatch

PorTtroLio MoDELING

MARKET ANALYSIS

ee%

Bids/Offers

Optimization

Transmission Environmental Reliability
— FTR Valuation —
Analysis Constraints Analysis
Market Market Analysis Congestion Regulatory Asset Market Price
Datasets & Simulation Analysis Assessment Valuation Forecast
Market Resource Reserve System
Design Analysis Adequacy Optimization Expansion

Next Month to Next 30+ Years

Next 15 Years to Next 50+ Years

DER Maintenance Portfolio IRP Portfolio
— Transportation -

Modeling Planning Planning Rate Case Expansion

Electric PPA Modeling Risk Hydro Emissions Regulatory

Load Demand & Management Management Modeling Modeling Compliance

Power Portfolio Gas Portfolio Corporate Hydrogen Gas Resource
Optimization Optimization Policy Modeling Planning
¢ CHP
Budgetin, —
S Modeling
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