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SIEMENS Gamesa

Agenda RENEWABLE ENERGY

1. Hvem er vi?
2. Introduktion til Siemens Gamesa

3. Den grgnne omstilling set fra en global
vindmglleproducent

4. Q&A - jeres spargsmal
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Introduktion til Siemens Gamesa
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Kort om Siemenrs Gamesa

A NERNE

+60 lande +26.000 medarbejdere 97 ud af 100
global tilstedeveerelse i hele verden Vi ndmﬂl |€I’

installeret udenfor DK

T oZs N7z

+5.500 medarbejdere +70 nationaliteter ~18% kvinder

i Danmark i Danmark (")
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Brande: R&D center og nacellefabrik
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R&D centrum med testcenterfamhteter | verdensklasse Mere end 13 OOO mﬂller
overvages fra et af verdens mest avancerede diagnostikcentre. Samling af nav,
generatorer og naceller. Globale admlnlstratlve funktloner
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- Producerer vinger med IntegralBlade
R&D: IECRE-certificeret vingetestcenter i verdensklasse med verdens stgrste
vinge-teststand.



Esbjerg: For-montage og udskibning
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Vejle: Offshore hovedkvarter og administrative funktioner

Globalt Offshore hovedkvarter og kompetencecenter med aIIe funktloner
repraesenteret — R&D QM&HSE Salg Projekt- eksekverlng
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En branchei vild udvikling

300m 13-15MW

200m
100m 1.2 MW
0.5 MW ¢
1-12kW -
t : : .' \r
‘ /"" ‘| | ' ‘\
19t C 1990 1995 2000 2005 2015 2025
Sources: Various; Bloomberg New Energy Finance

32 September 19, 2017 Bloomberg

New Energy Finance
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Mission, Vision & Values

Mission

“We make real what matters —
Clean energy for generations to come’

Results orientation

Results are relevant, delivered in a timely

New solutions for customers and ourselves

12

Vision
“To be the global leader in the renewable

energy industry driving the transition
towards a sustainable world”

Impactful leadership
id peopies e exemplifying
e culture and common values

Inspi

Valuing the importance of the individual

© Siemens Gamesa Renewable Energy R I N I W A B I I



‘ /

R\,
£ #~ / V2 A
5 .
o ’ | “

ol _— ‘

ggrznne oms

ENS Ga

RENEWARBIL E



Livscyklusvurdering — forsta impact
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Understanding Siemens Gamesa’s product life cycle in relation to the environment

Manufacturing
Consumption data for manufacturing as well as
waste and subsequent treatment. Transport of

Materials

Types and quantities of material and energy [/% material included.
extracted and consumed to produce the turbine and C::D =
elements needed to connect the wind power plant
to the grid.

Installation
Consumption data for manufacturing as well as
waste and subsequent treatment. Transport of
materials included.

service and
lifetime. Wake, a
included for a realistic estimate.

© Siemens Gamesa Renewable Energy R I N I W A B I I

‘9’?{1 - e 3
Op and Mainten
% Manpower,




Improving our products’ performance while focusing on environmental requirements

Energy payback time: <7.4 months
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80 turbines, 25 years 40,83 km

NN

A clean energy
solutionse
from cradle.

SG 8.0-167 DD
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Life Cycle Assessments helps understand and improve environmental performance

Percentage of global warming
contribution from each life cycle stage

Global warming contribution of main components in the wind power plant (CO,eq)

71%
Blades: 13%
Generator: 8%
06% 11% 12% Hub: 5%
— I .
Materials Manufacturing Installation Operation f Nacelle: 4%

-19%
Tower:

17% Substations: 3%

Foundation: 37% Connecting cables: 13%

SWT-6.0-154 SWT-7.0-154 SG-8.0-167 DD
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Net zero — hvorfor, hvad og hvordan?
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The Siemens Gamesajourney... so far!

Sustainable

Compan

[} D R
ARIFRASTRITRE EOSIMETION
: ANDPRODUETIN
13 Qe 17 Pmessne
AGTION FORTHEGDALS

Journey started

About to
start 5&

— — & L 4
Rea Cli sion Reduced S Reducing emissions along
a Targe gles & 2 Emis the entire value chai
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Milestone 1: Climate Change Awareness

— — & ¢ 4

Ready to take Climate Change Emission Emission Reduction Emission Reduction Reduced Scope 1 Reduced emissionsalong
action Awareness Transparency Targets Strategies & 2 Emissions the entire value chain

Expectations SGRE action in brief

» Understand the global emissionreductiontargets and
current trends

* Understand the emissionimpacts and reduction targets
of your regions / countries of production

ch

o Overview: GHE emissions continue to rise at ¢
RNEING 1O BGANCANT PIYySIcH
temperatures, Changing Erecitation, extrer

* Example risks/opportunities Increased frequency of extreme . Example opportunities/risks Dolcy incentves for the
weather events [wind patterns, floods, tropical cyciones, heat renewabie energy sector and hgher Carbon prices Coulk
g ariods of Outage, frequent supply 0dd 10 & ugndicantly highet demand for renewable

disruption Of even fSing Premiumms energy incl. wind po

chan disru
\ J

Transport Infrastructure Human Health
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Milestone 2: Emission Transparency

— & —

Emission
Transparency

4

Ready to take Climate Change
action Awareness

Emission Reduction
Targets Strategies

4 4

Emission Reduction Reduced Scope 1

& 2 Emissions

Expectations

SGRE action in brief

* Implementa structured systemto continuously track and
reduce the emissions

» Understand the operational / organizational boundaries
of the emissions within the company

der e global ilg im
iviti facto.ses

O

GREENHOUSE
GAS PROTOCOL

* Procedureto track and analyze energy consumptionand
related emissions within operational control

* Procedure to identify and track emissionsaving projects
» Established operational boundaries
ulate GHG e

ns + external

sparently G issions

© Siemens Gamesa Renewable Energy
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Reduced emissions along
the entire value chain




Milestone 3: Emission Reduction Targets

— & — @ 4

Ready to take Climate Change Emission Emission Reduction Emission Reduction Reduced Scope 1 Reduced emissionsalong
action Awareness Transparency Targets Strategies & 2 Emissions the entire value chain

3

Expectations SGRE action in brief

« Setan ambitious but realistic carbon reduction target that

ccn .- . ) The Science Based Targets initiative has verified
specifically reflects the findings in your carbon inventory

that our emission reduction targets are meeting the

o Absolute/ intensity target most ambitious 1.5°C scenario:
« Committo that target as a company and measure the @ “ o
gr have it a by Sei Ti
70% reduction of scopglgnd 100% of annual electricity ; 30% (r?inimum] of
SCIENCE S°°pﬁeﬁ(ﬂ%i?nhitﬁ;fi?i:&?ss“’”s R st S el kT
B AS ED compared to 2017,
TARGETS
@j S SIEMENS Gamesa
2020 2025 2030 2035 2040 2045 2050 o~ A
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Milestone 4: Emission Reduction Strategies

Ready to take
action

Climate Change
Awareness

— & —

Emission Reduction
Strategies

¥

4

Reduced emissions along
the entire value chain

Emission
Transparency

Emission Reduction
Targets

Reduced Scope 1
& 2 Emissions

Expectations

SGRE action in brief

Scopel

>

Value Chain
Collaboration

(examples)

» Develop and implementcarbon reduction strategies,
using the data from your carbon inventory:

Energy reductions and efficiency measures

Increase energy efficiency in existing factories as well as sustainable new constructions
»  Energy mapping, reduction targets and actions plans

l—

Electricity supply from renewable sources

o~ — Move towards a cleaner power mix with a strong focus on renewables and bio-gas

_u_ >

» Systematically utilize potential low emission cars in fleet, including E-car potential

-
v
et

On-site, self generation + procurement of 100% renewable electricity

» Low-emission modes of transport for service, commute and transportation

Emplnyree campalgns and idea ITIHI'HQEITIEH'I
= Dwplay contests for sustainable behaviour o increase avareness and ownership amongst employ ees
»  Capture and implement employee ideas related to sustainability

Energy

Green Procurement

© Siemens Gamesa Renewable Energy
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Milestone 5: Reduced Scope 1l and 2 Emissions

4 ®* — & — 4

Readyto take Climate Change Emission Emission Reduction Emission Reduction Reduced Scope 1 Reduced emissionsalong
action Awareness Transparency Targets Strategies & 2 Emissions the entire value chain

L

Expectations SGRE action in brief

» Successfullyreduced Scopel & 2 emissions:
o Belowindustry standard

GHG Emission, SGRE
T CO2eq

o With carbon neutrality target

0000 14,0
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llestone 6: Reduced emissions along the entire value chain

4

— &

Readyto take Climate Change Emission Emission Reduction Emission Reduction Reduced Scope 1 Reduced emissions along
action Awareness Transparency Targets Strategies & 2 Emissions the entire value chain
Expectations SGRE action in brief

» Collaboration with Supply Chain Partners -

» Circular Economy Approach

nerated waste i
ions

SGRE Supplier
Maturity Rating
2020

(47 rated Suppiiers of
Tower Supply Chain)

End-of-life treatment
of sold products

Transportation and
distribution

Use of sold products

KLIMAKLAR SMV

nesal;

ver 1500 danske underleverandgrer
1en skal | 2026 veere styrel
lan.

Decarbonizingthe supply chain
e e sta iy 10 net 2eesionai 2050

Sustainable

About t
uSlEI"; '%
L ® 00
oo L ®
® ] ] [ ]
oo o & e ¢ L

Steel
Flanges
Internals
Paint

Tower
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Cirkuleer gkonomi — spar pa resourcerne
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Most of the turbinerecyclable (80- 90% by weight)
Compositesremain a challenge

Component Material Disposalroute

_ « Concrete * Recycling or building material
Foundation - Steel
» Coated steel « Scrap metal to be re-used in steelmills
« Castiron « Material recycling or re-processing
+ Steel

e Lubricants

Material re or re-processing

Generator
—  mm A\ W A - N B e IS SRS

Electronics

boards

Rotor blades . Flbrgcomp03|tes . Lal’.ldfl||ln.g
. * Resins  Incineration
Nacelle housing « Other (Sandwich core, coating, metal) « Cementco-processing

B o e o e mmm m m mm mmm M e mmm M e e M M e R Mmm M M e Mmm M M e Mmm M M M Mmm M M e Mmm M e e Mmm M e Mmm M M e Mmm Mmm M M Mmm Mmm M e e Mmm M M M Mmm M M e mmm M e M Rmm M M e M M e e M e e e
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Blade waste routes Blade waste

management

Recycling concepts

Recovery

Disposal

Recycling methods |

Solvolysis
Shredding Pyrolysis

Fluidized
bed

Incineration /
Cementco-
processing

Re-use of
blades

Chrushing

| Supercritical

______________ B W r o

Wind
turbines Filler material
||

_ o f ) Reusable Reusable
Architectural 156 G0 fibers + fibers + oil

energy (for energy)

barrier,
concrete, etc
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Blade waste routes

Recycling concepts

Recovery

Disposal

Recycling methods

Incineration /
Cementco-
processing

Re-use of
blades

Pyrolysis

5 },r‘
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RecyclableBlade

Taking responsibility.
Blade by blade.






https://www.youtube.com/watch?v=-AVqdYIn_og
https://www.youtube.com/watch?v=-AVqdYIn_og

RecyclableBlade - Background

Ambitious target for fully recyclable blades and turbines

Siemens Gamesa has set a target to have fully recyclable blades by 2030 and fully
recyclable turbines by 2040

Siemens Gamesa is working with WindEurope and other major players in the industry on a
call for action to have a Europe-wide landfill ban and to support the road towards full

recyclability.
B A B [ |

Siemens Gamesa is part of the DecomBlades project with other major players, to find
joint solutions to tackle the decommissioning and recycling of already installed blades.
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| and
andrtil pansin a range G OU Uding
the Netherlands, Germany and o

CO ALl - SN —

ey —at

Specific curcularlty legislation in France.
Increasing auction focus on sustainability

Selling the recycled materials instead of paying to get -
rid of them could turn part of the decommissioning cost'
Into revenues. :

“The energy transition.in Qrog@s% thailzf a4 4

=~ A

Offshore wind power-is expectéo&tﬂagapgﬂ_;g neai
1000 GW total mstall'éd capaam’éoi et
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RecyclableBlade - From concept to reality

Same means same, butrecyclable

The RecyclableBlade utilizes the same IntegralBlade
design criteria as previous, and the only change is

e :\\__ \ .
N the recyclable resin.

The recyclable resin is structurally comparable to
current resin systems, with the added benefit that it
has the ability to be dissolved again after

deco ning
B R e ' d power tis
e Ml ~ nodi lade.
.

ACHIEVER
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RecyclableBlade - From concept to reality

The RecyclableBlade process from initial ideato full scale production

4@ Initial idea

 The initial idea behind the

Qualification process Full scale

« A standard and detailed * Industrialized setup for

RecyclableBlade concept gualification process was manufacturing is
was developed in 2018 in undertaken, and the expected to be
cooperation with a sub- resin was fully validated. completed in the
supplier who had already * The RecyclableBlade course of 2022.
performed initial resin and product has been
recyclability testing. 2 successfully tested on a

number of B81 blades

during 2021.
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RecyclableBlade — A proven process

Therecycling processfor our RecyclableBladeis simple and fast

Decommission

Disassemble and
transport.

© Siemens Gamesa Renewable Energy

Immerse in mild Reclaimseparated
acidic solution components

Resin dissolves in Filter and coagulate Glass fiber, resin,
mild acidic solution resin + rinse and wood and metal can
at elevated dry glass fiber etc. now be reused in
temperature after a other industries

few hours. '

R ENEWABLE




RecyclableBlade - The future isrecyclable

Siemens Gamesahas taken a big step towards our 2030 goal — already now.

The RecyclableBlade is Increased recyclability
one big step closer to our with simple processing
vision of a fully recyclable | lowers end-of-life costs.
blade — already ready for |

the market today.

Environmental impact
assessment shows an
improvement due to the

The recycled materials
can be resources for new

p;ggagtesda;tgggae\gg? o recycling of the materials
P gy and use of these in new

many years. applications.
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