
10 February 2022

Reducing the environmental impact of 

PV mounting structures 
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Webinars with pv magazine focusing on Magnelis® steel

2019: Increase the durability of solar structures with the 

latest generation of steels
Download the presentation here

2021: Meeting the expectation of a 30+ PV 

project operation lifetime, from the ground up
Download the presentation here

2022: Reducing the environmental

impact of PV mounting structures
Download the presentation here

https://www.pv-magazine.com/webinars/increase-the-durability-of-solar-structures-with-the-latest-generation-of-steels/
https://www.pv-magazine.com/webinars/meeting-the-expectation-of-a-30-pv-project-operation-lifetime-from-the-ground-up/
https://www.pv-magazine.com/webinars/reducing-the-environmental-impact-of-pv-mounting-structures/


Main concerns about sustainability are raised about PV panels recycling
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Several levers and domains to act on sustainability from the 

early design stage to the end-of-life

• Limited maintenance thanks to 

long durable materials 

• Limited water consumption for 

PV panel cleaning

• Durable & robust mounting 

structures, able for retrofitting

• Reduced run-off or pollutions 

(e.g. cleaning agents) in nature

• Eco-Design & Engineering:

→ Selection of materials

with reduced footprint alu-steel

→ Optimal use of materials

• Eco-Construction:

→ Minimize waste on-site

→ Reduce energy & resources

• Sustainable Procurement:

→ Selection of suppliers

upon how they operate

Engineering

Construction

Procurement

Operation

Maintenance
End of life

• Total or partial reuse of some 

components or…

• Dismantle, evacuate, sort & 

recycle materials at the end 

of life (e.g rammed poles 

versus concrete foundations)

© Lieonar and Kaentian Street, mindscanner, Gorodenkoff, Jasper Code / shutterstock.com



CO2 footprint reduction by substitution of aluminum by steel

→ Case of PV panels frames

Magnelis®

Example of carbon footprint reduction (-15%)

By substituting aluminium PV panel frame by 

Magnelis® coated high strength steel

2017 Intersolar Award

Recognized the strong sustainability focus

of this innovation by Q-Cell / Hanwha
(-60% installation time and -80% mounting material)

View the video here

Read the full article here

Sources: European Aluminium and World Steel 

Associations, Eurofer and ArcelorMittal Global R&D
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https://www.youtube.com/watch?v=4o4ntox07FU
https://flateurope.arcelormittal.com/flatnews/news2017/flatnewsaugust2017/magnelis-frame-award-intersolar
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For rooftop mounting structures, Magnelis® steel and aluminium are used 

→ Potential for CO2 footprint reduction by redesigning with Magnelis® steel

On top of environmental footprint, using Magnelis® 

steel is also an opportunity to reduce cost.

Weight constraints can be solved with thin gauges 

and high strength steels

Already several companies offer roof top systems 

in Europe, fully or partly designed with Magnelis®  

steel components: rail, wind deflector, hooks or 

attachments. (list is not exhaustive):

ADIWATT

AVASCO

BAKS

CORAB

DOME SOLAR

ENECO

ESDEC

© Vittavat Apiromsene / shutterstock.com

ETANCO

K2 SYSTEM

R.BRINK

SMARTVOLT

SUNBEAM

SUN SUPPORT

VAN VEEN METAL

…

https://www.adiwatt.com/en/roof-solutions/
https://www.avasco-solar.be/fr/page-dacceuil
http://www.baks.com.pl/wp-content/uploads/2018/12/pv_2018_en_pop.pdf
https://corab.pl/szukaj?query=magnelis
https://dome-solar.com/en/solar-mounting-system/helios-rc3/
https://eneco.be/fr/entreprises/produits-services/panneaux-solaires
https://eu.esdec.com/en/corrosion-protection-essential-for-warranty-promise/
https://www.etanco.be/fileadmin/user_upload/pdf/pdf_05_zonne-energie/MODULECO_FR.pdf
file:///C:/Users/jerome.guth/Downloads/Roof-fastenings-infos-fr%20(3).pdf
https://www.richard-brink.de/en/info/chasing-sunlight.html
Prufbericht-Statik-SmartSolarBox-test (1).pdf
https://sunbeam.solar/en/
https://www.sunsupport.es/2021/01/27/magnelis-estructuras-fotovoltaicas/
https://www.metaalnieuws.nl/van-veen-metal-products-maakt-onderconstructie-voor-eigen-zonnepanelen/
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The sustainability challenge is now and urgent: it is the differentiation of the future!

→ Low impacting materials & designs are needed

→ Responsible suppliers

For ground mounting structures, (Magnelis®) steel is the material of choice

→ Growing awareness to reduce CO2 footprint 

→ Importance to integrate sustainability at engineering, procurement and construction stages

Read full article here

https://www.gsolarsteel.com/noticia/gonvarri-solar-steel-has-received-the-ecovadis-gold-medal-for-its-performance-in-environment-labor-practices-and-human-rights-ethics-and-sustainable-procurement/
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Redesign with higher strength steels allow immediate weight & CO2 

footprint reduction (1/2) → Generic system description & loads

Reference steel grade = S350GD + Magnelis®

High strength grades = 

• S450GD HyPer® + Magnelis®

• S550GD HyPer® + Magnelis®

• S700GD HyPer® + Magnelis®

• Eurocode-compliant (EN1993-1-1 / 3 / 12)

© abriendomundo / shutterstock.com
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→ Upgrade with high strength steels also provides cost reduction
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When & how to act on sustainability ?

→ Several steps to improve sustainability of solar mounting structures

• Limited maintenance thanks to 

long lifetime materials 

• Limited water consumption for 

PV panel cleaning

• Durable & robust mounting 

structures, able for retrofitting

• Reduced run-off or pollutions 

(e.g. cleaning agents in nature)

• Eco-Design:

→ Selection of materials

with reduced footprint alu-steel

→ Optimal use of materials

• Eco- Construction:

→ Minimise waste on-site

→ Reduce energy & resources

• Sustainable Procurement:

→ Selection of suppliers how 

they operate integrating:
• Climate change and greenhouse gas 

emissions

• Water stewardship and biodiversity

• Human rights and labour rights

• Community relations and business 

integrity

Engineering

Construction

Procurement

Operation

Maintenance

E.g: ArcelorMittal plants in Belgium & 

Germany producing Magnelis® are certified 

since July 2021, about how they operate in 

their local and social environments

Durabilily of structures

made of Magnelis® steel:

- In atmospheric conditions

- In soils for rammed poles

- In water for floating

- Magnelis® vs post galvanised
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Durability is a key feature of sustainability

→ Magnelis® excellent protection even in harsh atmospheric conditions

Corrosion

category

ISO 9223

Galva

Z275

Galva

Z600

Magnelis®

ZM310

Magnelis®

ZM430

C2 5 y to 15 y > 15 y > 50 y > 50 y

C3 2 y to 5 y > 15 y 30 y to > 50 y 40 y to > 50 y

C4 -- 5 y to 15 y 15 y to 30 y 20 y to 40 y

C5 -- 2 y to 5 y  15 y 10 y to 20 y

Based on German standard

DIN 55634-1: 2018
© ChameleonsEye, Mai.Chayakorn, SOMPHOTOGRAPHY, 

metamorworks, abriendomundo / shutterstock.com

C3 = the most frequent case

temperate / urban...

C4 = Coastal / industrial 

tropical / desert…

Unreliable protections for 

expected lifetime of solar 

plant

Magnelis® offers robust protection for 

expected lifetimes of solar structures

….with retro-fitting potential

Based on extensive field exposure tests 

in 20 sites around the world.

Indicative and non binding durations.
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Durability is a key feature of sustainability

→ Long durability of Magnelis® is certified by third parties

Solar mounting structures now explicitly 

included in the scope of the certificate

The only metallic coated steel certified in C5

Currently under renewal for the 3rd time

All certificates are available at industry.arcelormittal.com/magnelis

https://industry.arcelormittal.com/magnelis
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Durability is a key feature of sustainability

→ Magnelis® protection in soil evaluated in field & accelerated tests

Due to limited scientific knowledge and few quantitative norms, expertise developed in soils since 2006

• ArcelorMittal’s, and in collaboration with independent bodies

• Accelerated lab tests and field exposures tests

© ArcelorMittal, French Corrosion Institute

Testing sites to acquire deep proprietary knowledgeComplex interactions in soils
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Durability is a key feature of sustainability

→ Improved protection of Magnelis® in soils was assessed by third party

“Corrosion resistance of Magnelis® in soils 

was improved by an average factor of 3.8 

compared to continuous hot dip zinc coating”

Details including data and types of soils 

are specified in the French Corrosion 

Institute’s statement

Download here

Statement from French Corrosion Institute. This lab, subsidiary of RISE Research 

Institutes of Sweden AB, is among the largest laboratories in the field of corrosion 

and corrosion protection of materials in the world. https://www.institut-corrosion.fr/?lang=en

https://industry.arcelormittal.com/magnelis-in-soil-IFC
https://www.institut-corrosion.fr/?lang=en
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Durability is a key feature of sustainability

→ Recent German standard for quantitative categorisation of soils

→ Adjust Magnelis® protection accordingly

Recent German standard, also available in English, 

defines 4 types of soil category based on soils parameters

Magnelis® ZM430 and ZM620 or above are 

recommended for poles rammed in soils

Possible use of Magnelis® also in concrete 
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Durability is a key feature of sustainability

→ Improved protection of Magnelis® in contact with water

©  ArcelorMittal

Magnelis® performs significantly better 

(improvement ratio up to 8) compared 

with batch galvanised steels.

Efficient solution for floating structures 

in brackish waters.​

Magnelis® performs significantly better (improvement ratio 

up to 22) compared with batch galvanised steels

Efficient solution for floating structures in fresh/sweet water.
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Sustainability of mounting structures

→ Magnelis® environmental benefits vs galvanised steels

Reduced zinc run-off 

rate of Magnelis®

in soils & waters

Dissolution rate of the material from the 

surface

Source: French Corrosion Institute

Magnelis® is also RoHS 

compliant (Restriction of 

Hazardous Substances)

Reduced usage of natural resources 

(Environment Product Declaration)

Magnelis® ZM250 vs galva Z600 (similar in corrosion protection) -

per m2 - Scope: coating only from cradle-to-gate. Based on LCA 

model approved by IBU independent program operator, validated 

for the assessed products.

Positive influence on each environmental impact.

61% reduction on the consumption of scarce resources 

(Zn mainly).
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Benefits of Magnelis® vs batch galvanised steels:

• Cost reduction (Zinc, transport, manpower…)

• Time saving (simplified logistic & project management)

• Availability (capacities)

• 100% online surface quality control (both sides)

• Compatibility with high strength steels

• Higher geometrical tolerances (flatness, straightness)

• No design constraints

Source : EPD, hot dip galvanisation process data used as proxy for 

batch galvanising process.

Comparative environmental impacts

at equivalent corrosion protection

between Magnelis® and batch galvanised

Sustainability of mounting structures

→ Magnelis® benefits vs batch galvanised steels
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• Limited maintenance thanks to 

long durable materials 

• Limited water consumption for 

PV panel cleaning

• Durable & robust mounting 

structures, able for retrofitting

• Reduced run-off or pollutions 

(e.g. cleaning agents in nature)

• Eco-Design:

→ Selection of materials

with reduced footprint

• alu-steel

• XCarb®: towards carbon 

neutral steel

→ Optimal use of materials

• Eco- Construction:

→ Minimize waste on-site

→ Reduce energy & resources

• Sustainable Procurement:

→ Selection of suppliers 

upon how they operate

Engineering

Construction

Procurement

Operation

Maintenance
End of life

• Total or partial reuse of some 

components or…

• Dismantle, evacuate, sort & 

recycle materials at the end 

of life (e.g rammed poles 

versus concrete foundations)

Several levers and domains to act on sustainability from the 

early design stage to the end-of-life



We’re serious about climate action
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Confidential
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Ambitious 

targets

• Group target to 

reach net zero 

by 2050

• Group target to 

reduce CO2 by 

25% by 2030

• Europe target to 

reduce CO2

emissions by 

35% by 2030

Major 

investments

• $10 billion total 

investment to 

achieve 2030 

decarbonisation 

target

Customer 

focussed 

• First to market 

with CO2 

reduced 

solutions for 

customers

• XCarb® green 

steel certificates

• XCarb® recycled 

and renewably 

produced 

Transparent 

data

• In-house 

expertise

• Product carbon 

footprints 

calculations 



We are transforming the way steel is produced 
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A. Steelmaking 

transformation

• Step change not seen 

in steel industry for 

over 100 years.

• Shift from BF (Blast 

Furnace) to EAF-DRI 

(Electric Arc Furnace-

Direct Reduced Iron).

• From sinter to pellets.

B. Energy 

transformation

• Three options: clean 

electricity (green H2), 

fossil carbon with CCS, 

circular carbon.

• Green H2 needs 

access to renewable 

energy at affordable 

prices.

• Energy infrastructure 

investment required for 

European steel 

industry to shift to 

green H2 is €450-

700bn

C. Increased 

use of scrap

• Continue to optimise 

the use of recycled 

scrap in BF-BOF and 

EAF-DRI routes.

• But recognising that 

scrap is a limited 

resource, steel 

demand will continue to 

outweigh scrap 

availability for many 

decades.

D. Clean 

electricity

• Transition from BF-

BOF to EAF-DRI will 

increase electricity 

needs of steel 

production process.

• This electricity must 

also need to come 

from clean sources.

• Guarantees of Origin 

and Power Purchase 

Agreements will be 

needed.

• There are likely to be 

residual emissions 

where there is no 

technologically feasible 

alternative or costs will 

remain prohibitively 

high.

• We estimate this will 

be <5% of our 

emissions.

• These residual 

emission will be dealt 

with using high-quality 

offsets and carbon 

credits.

E. Offsetting  

residual 

emissions

DRI-EAF
Green 

electricity

Green 

hydrogen 

Zero 

emissions 

steel
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XCarb® green steel certificates

CO2 reduction 

projects

• Enabling major investments to decarbonise the blast furnace.

• Technologies include gas injection, biomass (Torero) and 

carbon capture and utilisation (Carbalyst).

Verified by DNV • CO2 savings are independently verified by DNV.

Scope 3 

reduction for 

customers

• Enables customers to reduce their Scope 3 emissions by 

2.1tCO2 per tonne of XCarb® green steel certificates.

Available with 

Magnelis® 

• XCarb® green steel certificates available with all steels 

sold by ArcelorMittal Europe – Flat Products, including 

Magnelis®
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XCarb® recycled and renewably produced

100%
Renewable 
electricity 

High
proportion of 
recycled scrap 

• CO2 reduced coils made in ArcelorMittal Sestao’s EAF using 100% renewable energy and a 

high proportion of recycled scrap. 

• CO2 footprint as low as 500kgCO2 per tonne of hot rolled coil, on a life cycle basis (cradle-

to-gate). 

• A variety of coatings can be offered using substrate from ArcelorMittal Sestao.

• Supplied with an EPD verified by third party. 

• Available soon with Magnelis® - please ask about availability.
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At the end-of-life Magnelis® steel is infinitely recyclable

Engineering

Construction

Procurement

Operation

Maintenance
End of life

Steel recycles forever

• Eco-Design:

→ Selection of materials

with reduced footprint

• Alu-steel

• XCarb™: towards carbon 

neutral steel

→ Optimal use of materials

• Eco- Construction:

→ Minimize wastes on-site

→ Reduce energy & resources

• Sustainable Procurement:

→ Selection of suppliers 

upon how they operate

• Limited maintenance thanks to 

long durable materials 

• Limited water consumption for 

PV panel cleaning

• Durable & robust mounting 

structures, able for retrofitting

• Reduced run-off or pollutions 

(e.g. cleaning agents in nature)
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Reduce your environmental impact with ArcelorMittal steel

Magnelis® durable steel

HyPer® high strength steels

XCarb® Green Steel certificates

XCarb® Recycled and Renewably Produced

Protected by Magnelis®
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Reducing the environmental impact of 

PV mounting structures 

industry.arcelormittal.com/magnelis

corporate.arcelormittal.com/climate-action/steel-s-sustainability-credentials

Contact us

jerome.guth@arcelormittal.com

corinne.dieu@arcelormittal.com

mailto:jerome.guth@arcelormittal.com
mailto:corinne.dieu@arcelormittal.com

