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From a bold vision to the global leader in sustainable energy solutions

1945 — The Vestas name 2000s — World leader

Hans’ son Peder takes over the company, and founds Vestjysk- New technology, efficiencies and the merge with NEG Micon
Stalteknik A/S, which is later shortened to Vestas. The company leads to Vestas becoming the undisputed world-leader in
produces agricultural machinery and later hydraulic cranes. modern wind energy.

1987 — Focus on wind 2020 — Back in Offshore

Vestas acquires MHI Vestas Offshore Wind, welcoming
entirely on wind energy, beginning the journey towards offshore wind back as a core member of the Vestas family
becoming a global, high-tech market leader. and becoming the undisputed global leader in wind

=2 1 o

Vestas Wind Systems A/S, is born and focus is shifted

1979 — 1st turbine 2019 — 100 GW of installed capacity
Vestas becomes the first company to install 100 GW of wind
turbines, solidifying our position as the world’s leading manufacturer
of wind power solutions.

The first Vestas turbine is sold and installed — with a
10-meter rotor and capacity of 30 kW

1898 — Blacksmith beginnings 1995 — Going offshore

Hans Sgren Hansen buys a blacksmith shop in the town of Vestas constructs its first offshore wind turbine farm
Lem in Denmark. “Tunoe Knob” in Denmark. One of the first offshore

wind farms ever built

Vestas

The Global Leader in Sustainable Energy Solutions




Technology evolution from 30 KW to 15 MW

Lttt {446+

Classification: Confidential

Vestas.

The undisputed global leader in wind energy

+35,000 § ~59,800

employees turbines under service

Every day, our employees help Our service technicians keep
create a better world by the world spinning by servicing
designing, manufacturing, a global portfolio of 157 GW -
installing, developing, and the largest fleet in the world
servicing wind energy projects all

over the world

The Global Leader in Sustainable Energy Solutions

193 GW

installed wind turbine capacity

We have installed more wind
turbine capacity than any other
company in the world, with
installations in 88 countries

€

245m

tonnes COe avoided annually

Our total aggregated installed
fleet annually help the World
avoid emissions of 245 million
tonnes COze

Vestas




Vestas is the global wind energy pioneer

Vestas has succeeded in g
bringing

renewable energy to 39

markets

Over the past 40 years, Vestas has
continuously pioneered new technologies,
challenged conventions and developed
emerging solutions, thus planting the seeds
of the modern wind industry.

From wind energy insight to wind park
development, construction and operation,
Vestas has the knowledge and capabilities t
help any organisation or company
successfully invest in wind energy.

13 November 2025

® Markets Vestas has pioneered

7 | The Global Leader in Sustainable Energy Solutions Vestas

Our core portfolio of sustainable energy solutions

Offshore
Vestas is becoming a leading player in Offshore wind with almost 30 years of
experience

Onshore

Vestas is the market leader with more —
than 40 years of experience in Onshore

wind

Service

. — \ is the global leader in Service
th around 16,000 emp
ountries.
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| N in turn generates order intake for Vestas.

The Global Leader in Sustainable Energy Solutions Vestas




Wind turbine platforms for every segment

Onshore

>

Offshore
—

fe =

™ ™
2MW 4MW EnVentus V236-15.0 MW
Platform Platform Platform
58+ GW 81+ GW 11+ GW ~8.5 GW
Firm order intake

Turbines Turbines Turbines Turbines
V110-2.0 MW® V117-3.45 MW® V136-4.2 MW™ V150-6.0 MW™ V236-15.0 MW™
V120-2.2 MW® V126-3.45 MW® V150-4.2 MW™ V162-6.2 MW™

V117-4.2 MW™ V136-4.5 MW™ V162-7.2 MW™

V136-3.45 MW® V150-4.5 MW ™ V172-7.2 MW™

The Global Leader in Sustainable Energy Solutions

V163-4.5 MW™

Data as of 31 March 2025

Vesitas

MBD Journey...
WHY?

Vestas.




11 | TPS — Technical Purchase Specification
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WASTE

...and an opportunity

Embodying our values

Simplicity.

We




Excellence =

Excellence = Efficiency + Effectiveness

Working in a way that does not
waste resource e.g.

Purchase People / Talent Knowledge and
cost know-how




Excellence = Efficiency + Effectiveness

Achieving the results that we
want e.g.

O =&F

Product / Time to Market Lifecycle Cost
Solution Function

Our Approach...

Vestas.




ASME

ASME Y14.41-2019
(Revision of ASME Y14.41-2012)

Digital Product
Definition Data
Practices

This sandnd s spproned o
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Technical product documentation —
Digital product definition data practices
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Vesitas
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Project study and proof of concepts

MBE Benefits & KPI's
60 %
50 %
40%
30%
20%
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[ Level0 > Level1 ) Level2 > Levela ) Leveld ) LevelS 2

Dwg-Centric Model Centric Model Based Definition Model Based Enterprise

Geo. from dwg.,

Geometry All geometry from model

no assoc.
Design  Dimensions & Tolerances 2;:1";’5](;0" ion ::g;::ﬂmenstons ancesffom jimensions & tolerances from model

Data

. 5 Notes in Notes in PLM
(cAD)  Notes, non-geomdata  Notes on drawing MEEBIREEEE database system database
BOM Manualin ¥ Managed in PLM, linked to CA
a N " Structured, manual creation and Automated Automated
Technical Data Package (TDP) Ad-hoc, manual creation & delivery R Gy creation by PLM  delivery by PLM
hange an nfi ion
;la gea d (t:oD tgurat o Drawing-based Model-based
anagement Data
External and Internal X Gegmetry from|modefyising All information from model, All managed in PLM, full
Drawing-based  neutral formats. Anno ns from - N L
Manufacturing Data Exchange il different databases may exist associativity

Quality Requirements, Planning, Remastered 3
and Inspection Code Generation =~ model

Native models Native models from PLM, parallel

Neutral models  Copies of native models from PLM S

Enterprise Collaboration and Data  prawings-base
Exchange sent to supplier

Models & deriv., Models & deriv., Models & derivatives, shared

Drawin, model: n lier
AlIZH & (eEE, S WSl automat. sent automat. shared through external PLM access

Classification: Public

21 | Source: NSC MBE Maturity Index Issue G Vestas in 2020 Vestas.

Model Based Definition (MBD) Roadmap — as in 2020

Model Centric Documentation, Virtual Simulation, Paperless Engineering

. Model Based Enterprise
Model Centric Cables and Controls - Way to design and document
Infrastructure Components engineering complex systems that has

¢ ( |
. Integrate cables and in 2 MBD ing one source of truth and no loss Vestas

Information format

MBD Conversion Phase 1 (recent turbine data)

+  Components of the current turbines that have not been created
using MBD will be converted.

2025

2024
Model Centric Cooling & Powertrain

+  Components of the Active turbines that have not been created using 2023 :

MBD will be converted into it and all Information MBD Conversion Phase 2 (Legacy Data)

Components of the legacy turbines that have not been

created using MBD will be converted into it and all

Information will be used for optimization, cost out and

repowering

Model Centric Large Castings & Converter
. Leverage on the infrastructure created for MBD to
enhance control of manufacturing and large
tolerance chains for Large castings and
Converter Components

Model Centric Structural elements & Sheet metal

+  Address gains of efficiency on detaining information to external
suppliers for Rear Structure, Brackets and Access Platforms

Model Centric Towers and HUB

+  Combine a Highly Automated area with Model Based Definition to
Reduce Human Errors on Product Manufacturing Information in Towers

+  Complexity Reduction on Casting Documentation & Supplier
communication

Vestas.
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Capability Development

Manufacturing Connectivity
Machine-to-Machine Communication
Digital Model-Driven Production

3D Weldment Support

Integrated Manufacturing Environment

Design Automation
Streamlined Model Generation
Automated Documentation
Quality and Compliance Checks

Digital Legal Documentation
Master Switch of Legal Binding
documentation from 2D Drawings
to 3D Models

CAD Model Enrichment &
Simplification

Simplified Design Intent
Embedding Design Intent in CAD
Incorporating Assembly Data
Lifecycle Value Enhancement

Tool Integration

Cost Estimation Integration
Tolerance Data Automation
3D Design Guidance

MBD is an enabler across the value chain and supplier collaboration

Classification: Public

Vestas.
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Development Challenges and Lessons

IT System Architecture
Data Creation and Authoring PDM & PLM ERP and Data Distribution
and Value Chain propagation
and usage

N7 creo’ (¢ windchill £

“ @Tlsm Technical Data Package
PVZ

Classification: Fuoic

= we

Light Format Viewer Comparison
ZIP container PVZ & PDF/A- Web Platform,
STEP provided 3 with embedded providing PVZ
through Windchill PVZ & STEP & STEP
Viewing 3D + PMI pPvzZ PVZ pPVZ PRC, STEP WebGL
PSSl 2D < Gl STEP STEP STEP PRC, STEP STEP
Viewing of BOM XLS XLS XLS XLS + List in PDF XLS + List in HTML
Viewing of List of
XLS XLS XLS XLS + List in PDF XLS + List in HTML
Characteristics
Traceability of the Package No files
but content provided
Integrity of the Package No files, g
yes yes 5
but content provided £
g
3
Commenting & upstream é
Communications yes
Classsification: Public
26 Vestas.
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Development Challenges and Lessons

Supplier Involvement

Component Type M
uB 05

H

Tower 14
Sheet metal 16
Sheet metal & Weldments 42
Composite 03

Simplification and Automation

Vestas.

13 November 2025
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Simplification and Automation

Enabling Automation

Vestas Wind. It means the world to us™
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Development Challenges and Lessons

VESLaS. | vwoouwesn —

Mateist Nrmber 2900522 £ Number MaxBOM Level ¢

BOM Information in the 3D model

pant Global lant . Vaid from T

BOM Usage/8OM Application _GEOM - Glabsl roduct

MBD BOM Explosion Tool

Level Component/ Companent Description Parent  Quantity  NetWeight Base Unitof Measure  Weight Unit
Document

TER NUVBER: 20300535 MED

NAVE PLAT

A\ sEscmaTeria

n / MATERIAL SPEC: EN 10025.2:2004 - S355.12
e T02042004-3.1

BASIC MATERIAL
MATERIAL SPEC BN 10025-2 20
CERTIFI

' T e itAS.
Simplification and Automation - Colors
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13 November 2025

Vestas.
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Framing the 3D Models

33 Vestas.
Final result
°
creo view
Express
Vestas.
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Final result

Omao

251046 g et Vo 020 | 1y 05kt | S

Classification: Public

Vestas.

Final result

18 Dimensions/Measurements

Classification: Public

53 Dimensions/Measurements

Vestas.
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Cost out of designing and measurement

Internal Cost Out

Design and Review

External Cost Out
Measurement

Towers Automation 40%
Hub 40%
Sheet Metal 40%
Welded 75%
Total (1.000.000€/Year) 50%

Annotated 3d model
Easy understanding and reviewing

0%
20%
75%
20%

50%

Notes, dimensions and tolerances tied to a features or surfaces

| Machine readable

Full measurable part geometry
Less dimensions required

One master product definition with all information

Easy to “Check in” in Windchill

Reduce time to market
Simpler compared to 2D

Possibility to use

One click tower automation color

Automation potential I

Vestas.

USE MBD CAPABILITY MATURITY LEVELS AS BASIS FOR AN MIBD ROADMAP AND FRAMEWORK (SCHEMA)

Geometry
Design  Dimensions & Tolerances
Data
(cap)  Notes, non-geom data

BOM
Technical Data Package (TDP)

Change and Configuration
Management Data

External and Internal
Manufacturing Data Exchange

Quality Requirements, Planning,
and Inspection Code Generation

Enterprise Collaboration and Data
Exchange

38|

Dwg-Centric Model Centric

Geo. from dwg., All geometry from model

Nno assoc.
Dim. & tol. from  Most dimensions ances from
drawing model

Notes on drawing

Manual in ERP,

1o link to CAD Managed in PLM, linked to CAl

Ad-hoc, manual creation & delivery

Drawing-based

Geometry from mode!
neutral formats. Anno
drawing

Drawing-based

Neutral models

Drawings-baset

. I Ji
Al Drawings & models, sent to supplier

Classification: Public

Vestas in 2020

native models

Model Based Definition Model Based Enterprise

All dimensions & tolerances from model

Notes in
database

Notes in PLM

i |
Notes in mode system database]

Structured, manual creation and Automated
manual delivery creatio PLM  delivery b

Model-based

All information from model,
different databa

All managed in PLM, full
Ist associativity

Native models
from PLM

Native models from PLM, parallel
process

deriv., Models & deriv., Models & derivatives, shared
automat. sen automat. shared through external PLM acce;

Vestas in August 2025  Goal for 2030 Vestas.
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ROADMAP

MBD Supplier model -2030 Model Base Enterprise -2030

Multi CAD MBD -2029

MBD Automation (Artificial intelligence ) -2029

Legacy Item MBD conversion -2029
Cables MBD -2028

Pipes, Hoses -2028:

Plastic parts -2028

MBD Electrical components
Creo 3d weld -2027 (Only Vestas Design) -2028

Generator components -2027
Tower Internals (Weldments) -2026

Other casted/Machined components exclude generator -2026
Separable assembly MBD -2026

Base frame MBD -2025

Nacelle cover & Spinner shell -2025 ‘ MBD Sheet metal & weldment across the modules -2024

Welding Notes automation -2024 Sheet metal & Plates -Nacelle Module

MBD Home page & VPP Update -2023 MBD Simplification -2023

Sheetmetal Notes automation -2023

Model Base Definition Hub and U Completed
tower, System readiness -2022 QO On going
Q Planned
3 | Vesias

13 November 2025
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Simplicity || We are reducing complexity, keep and increasing quality
and enhancing context communication

Keep an eye on your Suppliers || They are key to succeed during
the whole process

Play as a team || The whole value chain need to work together to
deploy the paradigm change that MBD Brings

Handle Change Management with care || Constant communication
and effective training of the designer's and suppliers helps a smooth
deployment

Vestas
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