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Trends in a changing renewables industry
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Our Next step: EnVentus™

EnVentus™ is the next generation in wind turbine technology

Designed to encompass a wide range of turbine configurations
with the release of new modules over time, EnVentus™
applies advanced modularisation to meet customisation and
market demands more efficiently.

Modular architecture in
separate platforms

Advanced Modular architecture
In single platform

Plattorm A Platform B # variants Application Space Platform C # variants Application Space
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EnVentus™ | Introduction

First launched variants

WTG
NS \/150-5.6 MW ™

SN \/162-5.6 MW™

turbines

Park
255 V138-3.0 MW™

driven
turbines
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Wind capture

»  Structural shell blades with pre-bent design

EnVentus™ | Key technology choices

*  Cast hub with single cylinder per blade,

Architecture introduced in 2019 hydraulically actuated pitch system
Based on proven system designs from the Drivetrain
2 MW, 4 MW, and 9 MW platforms + Medium-speed geared drive
» 2-stage planetary gearbox with journal bearings
Platform from which future turbine variants will «  Permanent magnet generator

be developed, gradually replacing 2 MW
and 4 MW based variants

Nacelle
* System 8000 Control System

Applying advanced modular design *  Full-scale converter

for flexibility in turbine configurations
at low complexity

* Liquid-immersed transformer

Transport and Service

* World adaptor transport solution
+ Separate drivetrain transport
» Design for Service

Towers
* New standard towers (TST, LDST, HTST)
* |EC + DIBt
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Let’s explore the EnVentus™
modularisation further...
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EnVentus™ | What is modularisation?

A process that reduces complexity by deconstructing a product into manageable units
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EnVentus™ | Benefits of modularisation & Key modularisation principles

Modularisation enhances solution flexibility, while maintaining benefits of scale

Enabling more Expanding number of More standardised Increased opportunities to
tailored solutions variants while components enable build supplier partnerships
Lowering complexity efficiency

One problem — One solution Total value-chain optimal module variance Protected module interfaces
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EnVentus™ | In an upscaling context

In future upscaling scenarios, all life cycle phases of wind projects require gamechangers

Wind resource assessment ~

Site selection
/F Technology (turbine, plant, hybrid)
Grid integration
Sector coupling and (wind)P2X
Planning and approvals
Power and energy sale
Energy forecasting and mgmt.
Project financing and bankability
Ds/ Project risk management
Procurement process
Transport and construction
Operation and maintenance
Decommissioning or repowering _

 EnVentus™ and modularisation
form the foundation for Vestas’
upscaling game changers

* Modularisation will directly or
indirectly affect all wind project
life cycle phases
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EnVentus™ and upscaling | Key takeways

1979-2019: Era of Technology and LCOE parity
2020-2050: Era of Industrialisation and Scale (Green Transition)

EnVentus™ and Modularisation will Value proposition of large Onshore turbines will likely
modularisation form the directly or indirectly turbines is sensitive to continue to grow in size
foundation for Vestas’ affect all wind project market conditions and towards 2050 — we know
upscaling game changers life cycle phases small turbines should how to upscale technology
not be ignored and volume but...

..political + societal will and action is awaited — Let's go to work!
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VESt35® Wind. It means the world to us.™

Thank you for your attention



