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Sustainability is the only
way for a better future

Increasing component recyclability is high on our agenda and we are
committed to producing 100% recyclable turbines by 2040

RecyCla b|||ty iS at While it is critical to hit net-zero targets and
. provide clean energy to the world, its rollout
Slemens Ga mesa must be done in a sustainable way, actively
hea rt protecting the environment and supporting
a circular economy with a reduced reliance

on resources. Our responsibilities to society,

to the environment, to our industry and our
colleagues extends beyond our core work,

however, stretching into every aspect of our
activities.

And at the heart of it, we are aware of our
responsibility, as one of the industry leaders,
to find sustainable ways to manage turbine
components at the end of their life.



Recommended practices for
main material groups
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Ferrous and non-ferrous metals

It is recommended to sort the metals by alloy type, when applicable, to ease recycling. The
recycling destination for steel and cast iron will typically be re-melting for new steel and iron
applications. Aluminum can be found at various places in the turbine e.g. as ladders, platforms
or in cables and copper is used mainly in the nacelles and in the cables. Sorting aluminum and
copper into clean fractions can ease recyclability. The recycling destination for aluminum and
copper will typically be re-melting for new applications.

Plastics

Plastics are further separated into specific types based on their chemical composition.
Polyethylene (PE), polypropylene (PP), and polyvinylchloride (PVC) for example, all belong to

the recyclable thermoplastics, however, they are incompatible with each other and need to be
recycled in individual fractions. The recycling destination for plastics will typically be mechanical
shredding and use as feedstock for new plastic applications.

Composite materials

Composite materials can be recycled using chemical, thermal or mechanical processes. It is
recommended to search for applicable recycling options, such as cement production, for the
composite materials. Glass fibers can either be used as acoustics, in new panels or re-melted
into new fibers (for a full recyclable solution, see Siemens Gamesa RecyclableBlade).

Oils/Grease

Oil and lubricants need to be drained before separating the components and should be
contained in a leak proof container, intended for this purpose. Qil can be re refined into a base
stock for lubricating oil, when cleaned of contaminants such as dirt, water, used additives,

and fuel. It is recommended to deliver contained oils and lubricant at designated centers for
recycling these. The recycling destination for re-refined lubricating and hydraulic oils are usually
as base stock material for new lubricating and hydraulic oils.

Cables

Cables can be mechanically separated, and the individual materials can be recycled. The
recycling destination cables will into the individual materials, where the metals will be re-melted
and the plastics will be granulated and used for new plastic production.

Electrical and electronic equipment (EEE)

These are most often a mix of various materials, which contains precious metals of varying
amounts and a mix of plastic and metals, which should be separated to the practical degree
possible.

Foundation materials

Foundation materials can be recycled by crushing the concrete foundation, removing impurities
from the concrete and separate into aggregates in relevant sizes. Steel and concrete should

be separated. Use cases for secondary concrete are base for new asphalt, concrete aggregate,
erosion barriers, and other options.



Siemens Gamesa
RecyclableBlade

Siemens Gamesa is introducing the RecyclableBlade - a new pioneering blade solution that enables the blade components to be
recovered and recycled and a major step towards achieving 100% recyclability of our turbines. For the first time in the industry
we are able to separate and recycle the blade materials to be used in new applications, like construction, consumer goods, or the
automotive industry.

It is based on a new resin technology that allows the thermo set resin to be unset upon decommissioning. Immersing the blades in
a mild acidic solution at elevated temperatures, the resin dissolves, allowing the materials to be separated and recycled.

Siemens Gamesa started the process for offshore blades during 2018 and validated the new resin system through laboratory
testing in 2020 - and in early 2021 the first full-scale blades using the RecyclableBlade resin were produced.

With the RecyclableBlade, Siemens Gamesa is leading the way to a sustainable future.




Recyclable turbine

As the number of installations and turbine sizes continue to increase, the call for wind circularity
is becoming ever more important with some countries announcing strict requirements for wind
turbine’s recyclability.

As a leading company in the wind industry, we are committed to sustainability and circularity in
wind. Today, the recyclability level of Siemens Gamesa onshore turbines, including foundations,
exceeds 90%.

The following tables, present multiple Siemens Gamesa turbine models, its materials
composition and estimated recyclability levels.

Turbine materials and recyclability rates
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Plastics

Epoxy resin

Glass fiber

Carbon fiber

Oils/Grease

Cables

Electric/electronic components
Glass-fiber reinforced plastics
Paint

Cellulose insulation
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Foundation material

Siemens Gamesa turbines recyclability rates?

SG5.0-145 (2.0) SG 3.4-132

Tower height (m)
%

Turbine + foundation

Rotor only (blades + hub)?

Percentage weight based.

W Values indicated are achievable recycling rates based on common recycling processes for the specific material
types. The responsibility of achieving these values is by the Employer and Siemens Gamesa cannot be held
accountable for them.

@ With RecyclableBlade.



Spain
P. Tecnolégico de Bizkaia, edif. 222
48170 Zamudio, Vizcaya

Australia

Level 3, Botanicca 3
570 Swan Street
Burnley

Melbourne, 3121

Austria

Siemens Energy Austria GmbH
Wind Power, Siemensstrasse 90
Vienna 1210

Brazil

Avenida Engenheiro Jodo
Fernandes Gimenes Molina n® 1745
Edificio 9, 1° andar

Bairro Distrito Industrial CEP
13213-080, Jundiai - SP

Canada
1577 North Service Road East
Oakville, Ontario, L6H OH6

Chile

Edificio Territoria El Bosque
Avenida Apoquindo 2827, Piso 19
Las Condes, Santiago de Chile

China

Siemens Center Beijing, 3rd Floor
No.7 South Wangjing Zhonghuan
Road, Chaoyang District

Beijing 100102

8-10F, (Building N3), No. 2, Lane 131
Qiantan Avenue

Pudong New Area

200126 Shanghai

Croatia

Slavonska avenija 1a
(zgrada/building C, 1st floor)
HR-10000 Zagreb

Calle Ramirez de Arellano, 37
28043 Madrid

Denmark
Borupvej 16, 7330 Brande

Egypt

Bureau 58 - Sector4 Business Park
90th South Road

Fifth Settlement

New Cairo - Cairo

Finland
Tarvonsalmenkatu 19
FI-02600, Espoo

France

Immeuble le Colisée
Batiment A - 2 éme étage
10 avenue de I'Arche
92419 Courbevoie

Germany
Beim Strohhause 17-31

20097 Hamburg

Mary-Sommerville-Stra3e 14
28359 Bremen

Greece
75 Katechaki Avenue, 4th floor
115 25, Athens

India

No. 489, GNT Road
Thandalkazhani Village
Vadagarai PO

Redhills

Chennai 600052

Ireland

Innovation House
DCU Alpha

Old Finglas Road 11
Glasnevin Dublin 11

Avda. Ciudad de la Innovacion, 9-11
31621 Sarriguren, Navarra

Italy

Centro Direzionale Argonauta
Via Ostiense 131/L

Corpo C1 9° piano

00154 Rome

Via Privata Vipiteno 4
20128 Milan

Japan

14F Tokyo Shiodome Building
1-9-1, Higashi Shimbashi
Minato-ku, Tokyo

Mexico

Paseo de la Reforma 505

Torre Mayor, 37th Floor

Col. Cuauhtémoc, Del. Cuauhtémoc
06500 Mexico City

Morocco

Anfa Place Blvd. de la Corniche
Centre d’Affaires “Est”, RDC
20200 Casablanca

Netherlands
Lange Kleiweg 40
2288 GK Rijswijk

Norwa
Norbygata 14
NO-0187 Oslo

Poland
Aleja Armii Ludowej street 26,
00-609 Warsaw

Serbia

Tadije Sondermajera 11
(zgrada/building AFI, 8tht floor)
11070 Novi Beograd

Beograd

The present document, its content, its annexes and/or amendments has been drawn up by Siemens Gamesa
Renewable Energy, S.A.U. for information purposes only and could be modified without prior notice. The information
given only contains general descriptions and/or performance features which may not always specifically reflect
those described, or which may undergo modification in the course of further development of the products. The
requested performance features are binding only when they are expressly agreed upon in the concluded contract. All
the content of the document is protected by intellectual and industrial property rights owned by Siemens Gamesa
Renewable Energy, S.A.U. The addressee shall not reproduce any of the information, neither totally nor partially.
Siemens Gamesa is a trademark licensed by Siemens AG.
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Singapore
60 MacPherson Road

Singapore, 348615

South Africa

Maxwell Office Park
Office 1, Ground Floor,
Building 3

37 Magwa Crescent
Waterfall City 2090

South Korea

8F, Gwanghwamoon D tower 17,

Jongno 3 - gil Jongno-gu
Seoul

Sweden
Evenemangsgatan 21

169 79 Solna

Thailand

Charn Issara Tower Il, 33rd Floor

2922/320-323

New Petchburi Road,
Bangkapi, Huaykwang,
Bangkok 10310

United Kingdom
Arena Business Centre
Watchmoor Park
Riverside Way
Camberley, GU15 3YL

United States
4400 N. Alafaya Trail
Orlando, FL 32826

Vietnam

15th Floor, Deutsches Haus

33 Le Duan Blvd.
Sai Gon Ward
Ho Chi Minh City 71000



