EDP Leading the Energy Transition through Innovation
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Leading the energy transition to create superior value

EDP 2030 Vision
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Decarbonization

Digitalization
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>90%
renewables
generation

>4 Mn decentralized
solar PV panels
installed
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Reduce 90%
specific emissions
(vs 2005 levels)

=

>1 Mn clients with
e-mobility
solutions

Become
coal-free

&

100% smart
grids

(in Iberia)



Green positioning

Our Decarbonization Commitments
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Strategic
target

2019 Performance: Penalized by weak hydro resources in Portugal

Become coal-free

7 before 2030

Aborio 1 will be
converted to gas
* Aborio 182 (0.9 W) fCGD 2022). Abof
* Soto 3 (0.3 GW) 2 as a backup
Pl
No production since
Jun-19

Shutdown up to 2023,
* Sines (1.2 GW) conditional on positive
margins

Coal production in Iberia 2019: -49% YoY

2050: Net zero emissions commitment

susimess 1,5°C I3 2 ho



EDP
InNnovation

INNOVATION WORK GROUPS
PROJECTS 2019



About edp innovation

Tech groups

Cleaner Energy

Smarter Grids

Client focus solutions

Energy Storage and Flexibility
Data Leap

Innovation Tools

EDP Ventures
Startup Engagement

Business Transformation



Different Focus
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New
Markets

Emerging
Markets

Existing
Markets

Exploration
into New
Markets

Adjacent
growth

Sustain

Horizon 3

New categories that are visionary,
transformative and new to the world

iPhone 6 => Autonomous vehicles

Horizon 2

Next generation product/senvice/x
for core markets

iPhone => Apple watch

Horizon 1

Improvements, extensions,
variants, cost reduction, n@

iPhone 6 =>» iPhone 65

Mature Technology Emerging New
Technology Technology



The power sector is changing at a swift pace...

... We need to anticipate the trends

Generation

Transmission &
Distribution

Remote Control / Condition Monitoring /

Wide-Area Monitoring
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Smart Switch &
Distribution
Automation

Residential

Smart Control/

Smart Applicances
Home Display Unit
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Commercial &
Industrial

Energy Storage
= T

Car Park with Electric Vehicle Charging

Distrbuted Energy

Smart Building

Management System




The power sector is changing at a swift pace...

... We need to anticipate the trends
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Renewable Energy sources will increase significantly in the next
decades leading to excess of energy in certain periods of time



Renewable Energy is driving a new energy vector!
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There are some obstacles to worldwide electrification that can
lead to the development of a hydrogen economy

Share of fossil fuel usage
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100% 100% > 75%



Hydrogen produced today has origin in carbon intensive sources. As a
decarbonization vector, Blue and Green H2 technologies have to reach maturity

Production of H, today
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Black/Grey hydrogen

Usedossilfuelsto producehydrogenusingthermochemicaprocesses

A Coalor biomasgyasification
A Steammethanereforming(SMR)

Blue hydrogen (low carbon H,)

Producedusingthe sameenergysourceand processasgreyhydrogenbut
addingCC8) to reduceemissions

A CO, reduction can reach up to 90%

A CCS remains to be fully proven and can add a significant

cost to the process
A Value chain for CO, need to be developed

Green hydrogen (zero carbon H,)

Electricalenergyis used to dissociatewater into hydrogenand oxygen
throughelectrolysigprocess

A Alkaline electrolysis (AEC)

A Proton exchange membrane electrolysis (PEM) & Preferred
for REScoupling due to dynamic response time and wider
load ranges

A Solid Oxide Electrolysis (SOEC)

(M CCS: Carbon Capture and Storage
SourceNREL, Shell, Hydrogen Council, IREI2A North of England, National Hydrogen
Roadmap Australia

Share of energy sources used globally to produce hydrogen
[2018, %]

*2 400TWh
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18% g Electricity
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