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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

= el 2021: Meeting the expectation of a 30+ PV

=52 RS project operation lifetime, from the ground up

Download the presentation here

iepmars wb“%l 2022: Reducing the environmental
impact of PV mounting structures

impact of PV mounting structures
Download the presentation here

A

ArcelorMittal



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/
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Main concerns about sustainability are raised about PV panels recycling
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Several levers and domains to act on sustainability from the A
early design stage to the end-of-life ArcelorMittal

Engineering
Construction
Procurement

Operation

Maintenance End of life

« Eco-Design & Engineering: « Limited maintenance thanks to « Total or partial reuse of some

-> Selection of materials long durable materials components or...
with reduced footprint alu-steel _
- Optimal use of materials « Limited water consumption for « Dismantle, evacuate, sort &

_ PV panel cleaning recycle materials at the end
Eco-_()qn_s.tructlon: _ of life (e.g rammed poles
= Minimize waste on-site - Durable & robust mounting versus concrete foundations)
— Reduce energy & resources structures, able for retrofitting

Sustainable Procurement:
— Selection of suppliers
upon how they operate

* Reduced run-off or pollutions
(e.g. cleaning agents) in nature

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



CO, footprint reduction by substitution of aluminum by steel -

- Case of PV panels frames ArcelorMitfal
Huge aluminum demand EXPECtEd 1n Example of carbon footprint reduction (-15%)
solar lIldllStl’Y concerns arise on By substituting aluminium PV panel frame by
emissions ’ Magnelis® coated high strength steel

Researchers from the University of New South Wales (UNSW) predict that growth to

60TW of photovoltaics needed to rapidly reduce emissions to ‘net zero’ and limit 2017 Intersolar Award

global warming to <2 °C could require up to 486 Mt of aluminium by 2050. ESiG
oncern for this large aluminium demand is its large global warming potential.

Recognized the strong sustainability focus
of this innovation by Q-Cell / Hanwha

JANUARY 25, 2022 MARIJA MAISCH (-60% installation time and -80% mounting material)
kg COE;’kg 9 Hanwha Q.€ELLS / Intersolar AWARD Winner 2017 / PV Module Q.PEAK RSF L.-G4.2.360:375 o »
8 ~_ - -3 Q.PEAK RSF
, the'video here [ L-G4.2 360-375
£y | P
38 s
v a
sg ¢ :
28 38—
>
55 2
0%
O
0 . =
Aluminium  Magnelis®
N Lire (k) |
Sources: European Aluminium and World Steel P 0877428

Associations, Eurofer and ArcelorMittal Global R&D


https://www.youtube.com/watch?v=4o4ntox07FU
https://flateurope.arcelormittal.com/flatnews/news2017/flatnewsaugust2017/magnelis-frame-award-intersolar

For rooftop mounting structures, Magnelis® steel and aluminium are used A

- Potential for CO, footprint reduction by redesigning with Magnelis® steel Arcelorittal
Already several companies offer roof top systems On top of environmental footprint, using Magnelis®
in Europe, fully or partly designed with Magnelis® steel Is also an opportunity to reduce cost.
steel components: rail, wind deflector, hooks or _ _ -
attachments. (list is not exhaustive): Weight constraints can be solved with thin gauges

and high strength steels



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/

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

- Growing awareness to reduce CO, footprint

—> Importance to integrate sustainability at engineering, procurement and construction stages

Safely meeting demand for renewable
energy with innovative material design
for health and sustainability

Clean energy is critical to solving our climate crisis. GRIRTES LR GRS GE @Bl

requires us to identify critical stages in the production process, and how choices in
materials and chemicals at different stages of production influence each other.

OCTOBER 5, 2020

KRISHNA RAJAN, DEPARTMENT OF MATERIALS DESIGN AND INNOVATION, THE
UNIVERSITY AT BUFFALO; MARK ROSSI, CLEAN PRODUCTION ACTION; ALEXANDRA
MCPHERSON, NIAGARA SHARE: AND CHITRA RAJAN, UNIVERSITY AT BUFFALO

OPINION & ANALYSIS [l susTAINABILITY [l WORLD |

AN

environmental and human health impacts of solar energy generation across its entire
lifecycle, including mining, manufacturing, use, decommissioning and recycling gygt

-
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Solar Ste
Gonvarrilndustries

G-(_jr_i\»/drri Solar Steel has
received the Ecovadis Gold
Medal fFor its performance

In environment
practices and h

ethics and sustainable

procurement

S,
@ el
OO

, labor
uman rights,

Read full article here

The sustainability challenge is now and urgent: it is the differentiation of the future!
- Low impacting materials & designs are needed -
- Responsible suppliers

ArcelorMittal


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/

Redesign with higher strength steels allow immediate weight & CO,, /R
footprint reduction (1/2) - Generic system description & loads ArcelorMitial

1.5mm thick 4 .4mm thick 3mm thick
. 38.30 . 5
(=) ¢ 3 f !:_ =i
“ QP Al : %

i
13.2 kg/Pile

L
SHULLL Y

18.25

8.2¢

0.85 kg/Rail

1095 kg/Tube

[ ] Wind Speed - Torque

o | |
7255 PN SATIR T
; L R R N 3 L BB = %
{ ', P l"l’,-_. j ) \ (\ \ * EE‘
{/ Q N VAN ; <
, ) HRMNANR T | g™
Reference steel grade = S350GD + Magnelis® iEEEe : i -
High strength grades = Wind direion 2
«  S450GD HyPer® + Magnelis® : 0
L i I l I I 0 10 20 30 40 50 60 70

¢ S550GD HyPer® + Magnelis®
. Solar energy plant scheme:
¢ S700GD HyPer® + Magne“S@ ‘ Red zones = Trackers with higher wind load H Reference zone used in this study

Yellow zones = Trackers with medium wind load Worst case scenario

« Eurocode-compliant (EN1993-1-1/3/12) Green zones = Trackers with lower wind load

Wind speed (m/s)




Redesign with higher strength steels allow immediate weight & CO, AN
footprint reduction (2/2) - Validated for rails / purlins, torque tubes & poles Arcelortfitic

— 1000 - 600 - \ 13.5 -
€ 800 - 2500 - T 13 -
= = i o
= 600 | E 400 = 12.5 -
g 400 X, 300 - X 10 |
- oo £ 200 - 5115 -

. T 100 - 2 11

’ 350 550 700 ’ 350 | 550 | 700 105
Yield strength [MPa] Yield strength [MPa] Yi3eﬁjostren95t?1?MPa]7oo

25.5% to 40.5% weight and 13.5% and 22.5% weight and 6.3% to 13.3% weight and
CO, footprint reduction CO, footprint reduction CO, footprint reduction

- Upgrade with high strength steels also provides cost reduction



When & how to act on sustainability ?
- Several steps to improve sustainability of solar mounting structures

Engineering
Construction
Procurement

Operation
Maintenance

Limited maintenance thanks to
long lifetime materials

Durabilily of structures
Limited water consumption for made of Magnelis® steel:

PV panel cleaning In atmospheric conditions
In soils for rammed poles

Durable & robust mounting In water for floating |
structures, able for retrofitting Magnelis® vs post galvanised

« Sustainable Procurement:
— Selection of suppliers how

they operate integrating:
Climate change and greenhouse gas

emissions _ - E.g: ArcelorMittal plants in Belgium &
X'Vfr;eg ;i?v‘é?;ds:épljggu?'ﬁdmirs'ty _ Germany producing Magnelis® are certified
g . Responsible  since July 2021, about how they operate in P

Community relations and business Step| s
integrity SE their local and social environments ArcelorMittal

Reduced run-off or pollutions
(e.g. cleaning agents in nature)




Durabillity is a key feature of sustainability
- Magnelis® excellent protection even in harsh atmospheric conditions

Corrosion | G)ya Galva Magnelis® Magnelis®
category
1ISO 9223 2275 Z600 ZM310 ZMA430

5ytol5y > 15y

2ytoby >15y

-- oytolby

-- 2ytoby

Unreliable protections for
expected lifetime of solar
plant

>50y > 50y

30yto>50y 40yto>50y

15yto 30y 20yto40y

<15y 10yto 20y

Magnelis® offers robust protection for

expected lifetimes of solar structures
....with retro-fitting potential

Based on German standard
DIN 55634-1: 2018

© ChameleonsEye, Mai.Chayakorn, SOMPHOTOGRAPHY,
metamorworks, abriendomundo / shutterstock.com

Based on extensive field exposure tests
in 20 sites around the world.
Indicative and non binding durations.

11

C3 =the most frequent case
temperate / urban...

C4 = Coastal / industrial
tropical / desert...

A

ArcelorMittal



Durabillity is a key feature of sustainability
- Long durability of Magnelis®is certified by third parties

AN

ArcelorMittal
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RI Type Approval and decision
- on production contro

SE R 5C05359-13

Magnelis ZM 310, Corrosion protection
Hiolddes/lssued to

ArcelorMittal Flat Carbon Europe
2426, Boulcward @ Aveanchis, BE- 1160 Lisermiourg, L INEMECURG
VTRt

Information supplsd by

ArcrdorMittal Fat Carbon Burope, Ruc Works Woic, 49, BE-4000 5CLESSIN, BELGIUM

Tk +32.4.234 31 99, E-wil: s dicusrochormitigloom

Productdescription

Cormesionprotoction coating, Magndis ZM310, & aspodal coating composed by an all oy of zinc, sluminium
and mognesium,

Intended use

Irtrraded a5 eovrosion probection of storl sheot for indoor and cutdeor application.

The:cormesion profectionis suitable for mﬂrdnﬁ'mﬁmmnS-ENmmldmind
rdass, besed o2 deoomied cepocted Bctime of 15 years.

tiam Comement:

Trade name

Mogrchs ZM210

Approval

ﬂ:uuid:ﬁﬁudmmﬂmnhﬁndwﬂ'—r&l!im respect bo and under mnditions

:n-sdlh:ldburu
=cotions of Bover sk maﬂmmnf-'- i
[Furnondes), (EKS:

B
Durakility Section A, 165
Durability Sertion G, 45

Associated documents

Congrol

The fartery, ion control (FPC) & by fonbody.
Cmtdmt mwmﬂlmmb\‘h’ If.-lmlr.r Imbluthl'lcl:hdcwr_
D408, [RISE Rescarch Institutes of Seedon AR

Tmﬁwmlxtﬁﬁﬂ-lﬂ | 3020-12-08

RISE ittes of Sweden AB | Certificat LR
i

Bewlis?, 5 15 Bork

& 145 105 18 5000 ] cersheringlivise | wwer s bl
o

Allgemeine
bauaufsichtliche
Zulassung/ i
Allgemaine 17.08.2018 136.1-1.30.11-10118
Bauartgenehmigung

mmmmm Geltungsdouer

Z—Jl] 1151 wom: 17. Sepismber 2018
B 1T, Sepiomber 2024

Amtragtelier

ARCELORMITTAL FLAT CARSON EURDPE

24-25, Boulevard S Avranches

1160 LUNEMBOURS

LUXEMBURG:

Gogenstand dieses Bescheides:
Mt dem Ubarzug fur dis.

1.2

Subject of permit and field of application

The subject of the permit is the planning, design and execution of thin-walled, cold formed

members manufactured from flat products coated with "Magnelis®".

The field of application is as fﬂllviﬁwmn_iadimlar lightweight steel designs

such as roof and wall elements o} solar energy structures

The only metallic coated steel certified in C5
Currently under renewal for the 3'9time

DB B0k vty 500 B | D0 00maed Bt | ok oo 0 P00 00 | Find: o489 9573 092030 | £ Mladl 500 60800 | o, CRA 0

Solar mounting structures now explicitly
included in the scope of the certificate

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



https://industry.arcelormittal.com/magnelis

Durability is a key feature of sustainability /R
- Magnelis® protection in soil evaluated in field & accelerated tests ArcelorMiftal

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

TN D O e A S —-———————— e —
y —_—— . ————

sandy” : Acidified loam ™=

Soil SOIL
texture CORROSIVITY

\
\
pH, resistivity, buffer capacity,

dissolved salts

A

composition

Complex interactions in soils Testing sites to acquire deep proprietary knowledge

13
© ArcelorMittal, French Corrosion Institute



Durability is a key feature of sustainability AN
- Improved protection of Magnelis®in soils was assessed by third party Arcelortiitia

I- Institut de la Corrosion \ower

French Cormrosion Institute

Brest, France, December 17* 2021

e e “Corrosion resistance of Magnelis® in soils
e WAS IMProved by an average factor of 3.8

S v b ol e MOt otk gt S Aoleg ks e -
ad.sus  obe 4 ad L L L L
e | COMPAred to continuous hot dip zinc coating
range of p tigated, and exposure time sse detailed in Table 1
Table 1: Soil parameter ranges in the corvosion studies including Masmelis® based on DINS0929-3
E:;;nm 6 months to 5 years
Te;ln cuy.dm:i:gdm
Gl 0w o Statement from French Corrosion Institute. This lab, subsidiary of RISE Research
® m - - - - - -
. . Institutes of Sweden AB, is among the largest laboratories in the field of corrosion
sy sl ol et ot sy oty : : e . B . _
Vaand o s aen mccrding to e TS0 5407 ot and corrosion protection of materials in the world. https://www.institut-corrosion.fr/?lang=en

[ Institut de la Corrosion
French Corrosion Institute

e o —
™, [astitut de ln Corrosion
— Freack Corosics lnsinme

20, exn P Rivoskes ¥ . 000 Dewt

TH AN 00 W01 N2 P T RSO0
BT T o
————mnnanm |

Details including data and types of soils

Institut de Ia Corrosion SAS ou capital de 500 000 € - Filiale de RISE are specified in the French Corrosion
Agréé par e Minestine de [Ensagnement Supénewr ot oo 13 Recherchs 2u ttre du Cradit impét Recherche B y
Techrepdie de Brest rose Tet 4330129800 1562 RCS Srest 441 300 200 lnStItUte S Statement Suivez l'actualité de lnstitut de la Corrosion & travers sa page Linkedin
220, e Prerre Rivoalon Cooe 740

LI Ve, ‘o st s ¥ FUANAT PR Soua1 98 208 Download here



https://industry.arcelormittal.com/magnelis-in-soil-IFC
https://www.institut-corrosion.fr/?lang=en

Durabillity is a key feature of sustainability =
- Recent German standard for quantitative categorisation of soils ArcelorMittal
- Adjust Magnelis® protection accordingly

March 2018
DIN 50929-3 DIN ! g '
1CS 77.060 Supersedes
DIN 50929-3:1985-09
Table 3 — Classification of soils, corrosion load and likelihood of free corrosion of unalloyed and
low-alloy ferrous materials
B, or B; values Soil Corrosion load? Likelihood of corrosion based on the B1 value
0 1
Corrosion of metals - category
Corroswlrn likelihood of metallic materials when subject to corrosion from baled on the B, value Pitting corrosion Uniform corrosion
the outside -
Part 3: Buried and underwater pipelines and structural components, very low very low very low
English translation of DIN 50929-3:2018-03 low low very low
Table 2 — Information relating to the assessment of soil medium medium low
Korrosion der Metalle - z ?“nrnmete r:ll’ Requirement or Test Unit Measurement | Rating
easurands iterd i i i
Korrosionswahrscheinlichkeit metallg e e - high high medium
Teil 3: Rohrleitungen und Bauteile in Z, type ofsail proportion of elutriable | method as in p— <10 - The order of magnitude of the corrosion rate to be expected is specified in Table 1. In the case of pipes and tanks,
—0 i 3 i i . ,
Englische Ubersetzung von DIN 5092 ohesion maiter DVGW GW 9, fractions 10 to 30 #2 priority shall be given to the assessment of permanent leak tightness. In this case, the rate of pitting corrosion is to be
Corrosion des métaux pr—y n% 3050 0 considered. In the case of structural components, priority shall be given to the assessment of permanent strength. In
Probabilité de corrosion des matériau Module 5 55:::” :i this case, the rate of uniform corrosion is to be considered.
Partie 3 Condui t":“s et éléments de ca[ — contamination | DIN EN 12501-2:2003-08, =12 3 The corrosion load corresponds to the likelihood of free corrosion in the absence of extensive concentration cells (see 6.1.2).
Traduction anglaise de DIN 50929-3:1 Tahle 1
Zy specific lowest resistivity after method as in fim = 500 +4
electrical soil addition r:|f water, DVCW CW 9: 200 to 500 ]
resistivity measured in the cell iﬂ;;ﬂg 200 ta 50 0 ®
Module 2 20w 50 =2 I' d b
ooz | Magnelis® ZM430 and ZM620 or above are
<10 -6
z ist tent of ter content after dryi thad as i <20 0 1 1
|, | e | g | | | S recommended for poles rammed in soils
I 0T, 105 °C 2011-09, in %
Annex B,
Module 1
A pH value pH value for 50 % water method as in — =9 +22
content Di;%‘:'n’lﬁn'n;’ 9: G6tod o A 1 ® I
s | o Possible use of Magnelis® also in concrete
Maodule 2

15



Durability is a key feature of sustainability
- Improved protection of Magnelis® in contact with water

Magnelis® performs significantly better
(improvement ratio up to 8) compared
with batch galvanised steels.

Offshore splash exposure
Improvement ratio calculated based on weightloss

Wlyear WZ2years W 3years

Efficient solution for floating structures
in brackish waters.

:
g
5
g
g
E

versus batch galva

Natural lake water exposure

Improvement ratio calculated based on weightloss
6 months exposure

25

20

15

10

Improvement ratio of
Magnelis®+EP

5

Magnelis® performs significantly better (improvement ratio
up to 22) compared with batch galvanised steels

0

Immersion Cyclic wet - dry

Efficient solution for floating structures in fresh/sweet water. =

16 ArcelorMittal



Sustainability of mounting structures AN
- Magnelis® environmental benefits vs galvanised steels ArcelorMittal

Reduced zinc run-off
rate of Magnelis®

Reduced usage of natural resources

Magnelis® is also RoHS
(Environment Product Declaration)

compliant (Restriction of

In soils & waters Hazardous Substances)

Magnelis® ZM250 vs galva Z600 (similar in corrosion protection) - s PN
per m? - Scope: coating only from cradle-to-gate. Based on LCA ArcaioiMitial
model approved by IBU independent program operator, validated veen 22 2

Legal Entiy: AM Bdwu'n (Lidge. Gﬂvl. Genk). AM Bremen (Bremen, Brema), AM Eisenhittenstadt,
for the assessed products. e e e
& Canossa, AM Poland (Krakow, Dabrowa Gomicza, Swigtochlowice, Sosnowiec, Chorzow), AM
Sestao, AM Talored Blanks

g/m?/year 4
3.5

3

2.5

2

1.5

]

0.5

0

Global waming potential

Declaration of compliance with European Directive 2011/65/EU on the Restriction of the use of
certain in electrical and ic equi (RoHS) and its
Market Industry

Abiotic depletion potential for
fossil resources 81%

Depletion potential of the

X Flat carbon steels and their coatings do not contain Lead, Cadmium, Mercury, Hexavalent Chromium,
o SUatOSP heric ozone layer Polybrominated biphenyls (PBB). Polybrominated diphenyt ethers (PBDE), Bis(2-ethylHexyl) phthalate
threshold indicated in Annex Il of the European Directive 2011/B5/EU as amended by Commission
Delegated Directive (EU) 2015/883 of 31 March 2015,

Ase therefore comphiant with the RoHS directive at the above-mentioned date:

L g8 ) . Steels and metallic coatings:
e, Acidification potential of land and ot rofed and cold rolled steels, Eleckial teels

C Metalfic costings: Hot Dip Galvanized, Blectrogaivanized, Galfan, Alus®, Alupur®, Jetskin®, Magnelis®,
water Optigal®.
Those products are manufactured without intentional additions of lead. cadmium, mercury, hexavalent
chromium and, in particular, are in compliance with Commission delegated Directive (EU) 2018/730 of
March 1%, 2018

Abiotic depletion potential for
non-fossil resources

B4%
Formation potential o Finishing treatments:
3 v < Protective Oils, Phosphatation, E-passivation®, Easyfilm® E, Easyfim® HPE, Essyfim® Ready-to-Enamel,
tropospheric ozone Eutrophication potential Escyfim® Ready-to-Paint and Electrical Steel Vamishes.

HDG Magnelis® ppioznticd oxtdants b R

Contact

e Gabva 2600 = Magnelis® ZM250 o SRS S e

Head of Segment & Product Sales Steenng
E-mait joslie com Flat Carbon Europe

S . Positive influence on each environmental impact. e
Dissolution rate of the material from the

surface 61% reduction on the consumption of scarce resources
Source: French Corrosion Institute (Zﬂ maimy)_ e




Sustainability of mounting structures
- Magnelis® benefits vs batch galvanised steels

Visual
inspection

Hot dip
galvanising

Surface finishing
inspection

Batch galvanised steel

Processing
-
%M

Transport

Forming

J (’\=

Transport Transport

Comparative environmental impacts
at equivalent corrosion protection
between Magnelis® and batch galvanised

Environmental impacts [A1-A3] for 1 m? - Coating only

“Continuous and integrated process s
with Magnelis® precoated steel

Magnelis®

No intermediate transportation
\And stock leading to cost reduction

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

120%
100% 100% 100% 100% 100% 100% 100%
100%
ooy 77%
80% 73% 75% 76%
68%
60% 55%
40%
A0%
20% I
0%
Global warming Ozone Acidification  Eutrophication Ph hemi Abiotic Abiotic
potential Depletion Potential Potential OzoneCreation  Depletion Depletion
(kg CO2-eq./m*)  Potential (kg SO2-eq./m*) (kg PO4(3-)- Potential Potential Potential Fossil
(kg CFC-11- eq./m?) (kg ethene-  Element (kg SB- (MIfm?)
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Several levers and domains to act on sustainability from the

early design stage to the end-of-life

« XCarb®: towards carbon
neutral steel

Engineering

Construction
Procurement
Eco-Design:

- Selection of materials
with reduced footprint

Optimal use of materials

Eco- Construction:
- Minimize waste on-site
- Reduce energy & resources

Sustainable Procurement:
-> Selection of suppliers
upon how they operate

Operation
Maintenance

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)

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)

A
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We're serious about climate action

Ambitious
targets

« Group target to
reach net zero
by 2050

« Group target to
reduce CO, by
25% by 2030

* Europe target to
reduce CO,
emissions by
35% by 2030
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Major
Investments

nF
&

 $10 billion total
investment to
achieve 2030
decarbonisation
target

Customer
focussed

XCarb’

Towards carbon neutral steel

* First to market
with CO2
reduced
solutions for
customers

« XCarb® green
steel certificates

« XCarb® recycled
and renewably
produced

Transparent
data

EPD (e

Institut Bauen
und Umwelt eV,

1S0 14025 and EN 15804

* In-house
expertise

* Product carbon
footprints
calculations

ArcelorMittal



We are transforming the way steel is produced

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.

5 &

DRI-EAF
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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
Green Green Zero

electricity hydrogen emissions
steel

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.

E. Offsetting
residual
emissions

* 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.

A
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XCarb® green steel certificates

« Enabling major investments to decarbonise the blast furnace.

CO, reduction

« Technologies include gas injection, biomass (Torero) and ArcelorMiftal

projects AR
carbon capture and utilisation (Carbalyst).

Green steel cerfificate

Verified by DNV « CO, savings are independently verified by DNV.

Scope 3 » Enables customers to reduce their Scope 3 emissions by

2.1tCO, per tonne of XCarb® green steel certificates.

reduction for
customers

« XCarb® green steel certificates available with all steels
sold by ArcelorMittal Europe — Flat Products, including
Magnelis®

Gestampl4 BETTE
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Available with
Magnelis®
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XCarb® recycled and renewably produced

®
100% XCarb

electricity ":.1/ Recycled and renewably

produced

High
proportion of
recycled scrap ¢

« CO,reduced coils made in ArcelorMittal Sestao’s EAF using 100% renewable energy and a
high proportion of recycled scrap.

« CO, footprint as low as 500kgCO, 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. PN
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At the end-of-life Magnelis® steel is infinitely recyclable

Engineering
Construction
Procurement

Eco-Design:

Operation

Maintenance End of life

Limited maintenance thanks to

- Selection of materials long durable materials
with reduced footprint
e Alu-steel * Limited water consumption for
« XCarb™: towards carbon PV panel cleaning
neutral steel
- Optimal use of materials « Durable & robust mounting

structures, able for retrofitting

» Eco- Construction:
- Minimize wastes on-site e Reduced run-off or pollutions
- Reduce energy & resources (e.g. cleaning agents in nature)

Steel recycles forever

» Sustainable Procurement:
-> Selection of suppliers

upon how they operate A
ArcelorMittal




Reduce your environmental impact with ArcelorMittal steel

Proteéged by

\

Magnelis® durable steel

— 100U
[}
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£ 400
200
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Yield stren

HyPer® high strength steels

XCarb

Towards carbon neutral steel

XCarb® Green Steel certificates

XCarb® Recycled and Renewably Produced
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Reducing the environmental impact of AN

PV mounting structures ArcelorMittal
10 February 2022
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