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ORIl ' THE ITALIAN STEEL INDUSTRY

A few highlights:

- Production of 21,6 M.t. of raw steel N

p X o7r
AN {'
- 2nd country in EU (after Germany) for steel production and consumption @ = ®
: : . 11th ; J .
and employment in steel industry; 11*" globally for steel production ¢ " Electric Arc

R |
G, Furnace

« TIstcountry in the EU for:
» Steel production from Electric Arc Furnace - about 85% of domest

production
» Energy efficiency of the steel industry - -38% of specific consumptic
compared to the EU average

» Import volumes from non-EU countries - roughly 25% of EU total

- Strong propensity for export - around 35% of its revenue

- More than 35% of the industry's investment focuses on improving

environmental performance and occupational health and safety.



OQ%% THE ITALIAN STEEL INDUSTRY

STEEL’S NUMBERS IN ITALY

About 24,000,000 t/y produced = Costruzioni
of which 20-21,000,000 t from = Meccanica
electric cycle (50% of production

is in Lombardy); u Prodotti in metallo

10th largest producer in the = Automotive

worl d; m Elettrodomestici

2nd producer in Europe; w Altri mezzi di trasporto
1st producer from electric cycle; m Altri

85% of steel produced from
electric cycle: circular economy _ _ _ ) ) _
by definition. The steel-intensive sectors are construction, mechanical engineering,

. metal products and automotive, and together account for more than
Electric cycle about 400kg 90 % of national | duct d q
COZ/t,FU” Cyde about ZOOOkg o OT national stee pro uct demanad.
CO2/t;



8§RITIN CO2 Emissions & Energy Efficiency

Fonte: Elaborazione su dati UNFCCCC 8 Fonte. elaborazione Federacciai

su dati Odyssee Database
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CO2 specific emissions for the italian steel industry = Energy efficiency in the steel industry:
A European comparison.
Francia
Emissioni specifiche di CO2 della siderurgia italiana
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Italian steel industry = -60% CO2 from 1990 to 2020

direct and indirect emissions from the Italian steel industry now account for about 4.5 % of total Italian emissions

Reduction of more than 33% in energy consumption per ton of steel since 2000

Italian steel industry first in EU for energy efficiency with specific consumption values 38% lower than European average
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Limestone

« Iron ore and Coal are the main materials (75%) and just 25% steel + 95% metal scrap recycling is used in the EAF. Perfect example of a

scrap are used in the BOF circular economy process.
« The amount of CO2 emission of per ton crude steel from the EAF

steelmaking is about 400 kg. Compared to BOF, the use of EAF permits:
+ 90% natural resource saving
+ 80% of co2 reduction

« The amount of CO2 emission of per ton crude steel from the BF-BOF
steelmaking is about 2000 kg
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. MARTIN ORI Martin Sustainability Framework

ORI Martin is a modern steel plant with an electric furnace,
considered one of the most advanced companies in technological
and innovative terms.

It produces special steels to be mainly used for mechanical,
energy and construction industries. Most of the produced steel
supplies the automotive and railway sector. Suspension springs,
components, bolts and bars generally supply the mechanical,
energy and construction industries

The plant covers a total area of about 246,000 m?2 (87,000 m2
indoors). It is equipped with a steel plant run by an electric arc
furnace, rolling mill for wire rod and bar products and a heat
treatment department (annealing, quenching and tempering).

The main raw material used to produce steel is scrap. Accordingly,
ORI Martin is part of the circular economy model.

The Group’s current composition is the result of a diversification
strategy that began in the 1960s and led to internalisation and
consolidation of various companies operating at different levels
of the steel industry.

Circular Economy

BC:

Decarbonisation

Renewable energy




MARTIN

The steelmaking process

ORI MARTIN'S mission is to contribute to the steel industry by leveraging the circularity embedded in the business
model, innovating products and processes with lower environmental impact. In pursuing its goals, the Group focuses on
its people, ensuring and spreading full compliance with ethical principles throughout the supply chain.

The 6 Strategic Pillar of Sustainability Framework

= HE
({lcrééirl% Decarbonization ' @ Waste to Production v %Oﬁ Care for People

Reduce environmental impacts during the
production process by monitoring its Carbon
Footprint and developing initiatives that
encourage  the  reduction of  energy
consumption and emissions.

Act for community

Promote the integration of the circular economy
into production processes by reducing impacts
related to waste management, water
consumption, raw material, and promoting
recovery activities and the use of recycled and
recyclable materials.

@ Integrated Governance

Safeguard the well-being of employees by
enhancing safety standards, ensuring equal
opportunities, and promoting talent
development and enhancement through
structured  training paths involving  all
employees.

&

InnovAction

Enhance the relationship with the local
community in which ORI Martin operates,
ensuring an ongoing dialogue based on respect
for the environment and people, while
implementing proactive initiatives aimed at
improving the local context.

Ensure the generation of shared value over time
for all stakeholders through an appropriate
integrated control system of risks and
sustainability issues. Spread ethical principles
and values of sustainable growth throughout the
supply chain.

Continuously improve the quality and
environmental performance of products
through research «and development of
innovative methodologies aimed at supporting
the sustainable development of the steel industry
by pursuing the satisfaction of its customers.



(0134
MARTIN Sustainability in ORI Martin

S > L = - . ENVIRONMENTAL
Sustainability 4 4 oy non
Report ' -

B
«4th Sustainability Report Decarbonization strategy Scopel,2and 3
compliant with the launched in 2023 emissions ENVIRONMENTAL Certification ISO 14064
recognized GRI Standards Measured CO2 emissions and PRODUCT achieved for Brescia
and assured by EY continuous monitoring DECLARATION and Ospitaletto plant
CODE OF BUSINESS CONDUCT achieved in 2022 for
8 products

4 CODICE ETICO

ORI MARTIN learning activities:. In 2023 ORI Martin provided for:
« 8 hours course on CSR

. 4 hours on Circular Economy

. 12 hours course on Training for Circularity

ORI MARTIN Code of Business Conduct: The compass
that guides the behavior and actions of ORI MARTIN




&%, CONSTEEL TECHNOLOGY
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CONSTEEL H
TECNOLOGY

ORI MARTIN USES CONSTEEL TECHNOLOGY,
WHICH ALLOWS THE CONTINUOUS LOADING OF
THE SCRAP INTO THE ELECTRIC FURNACE
THROUGH A SPECIAL MECHANICAL CONVEYOR
THAT ALLOWS THE PREHEATING OF THE SCRAP
WITH GREATER ENERGY EFFICIENCY.

FURTHERMORE, THIS TECHNOLOGY BRINGS
CONSIDERABLE ADVANTAGES RELATED TO THE
ENVIRONMENTAL IMPACT: REDUCTION OF NOISE
AND BETTER CONTROL OF THE RADIOACTIVITY
OF THE INCOMING SCRAPE

* REDUCTION OF EAF DUST
DISPERSION

* SCRAP PRE-HEATING

* ACOUSTIC IMPACT REDUCTION
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IRECOVERY

clean esargy ahead

TURBODEN




&%, IRECOVERY

IRECOVERY _

,,// \
+ Electricity during summertime (April- {A?/,,‘ ‘ f | — /
) ’ \ \ : -
October) : ~ 1,8 MW,el (nominal) 3@/ e A\ ‘

« District Heating during wintertime \
(October-April) : ¥~ 12MW,th (nominal) \

- Average steam production: 11 \ = 2=
ton/h \

»  Average accumulator pressure: 24
bar(g)

«  Average thermal power to a2a DH:
6 MWth

«  Average thermal power to ORC
cycle: 5,5 MWth

+  Average net electric power from
(0] { o V7ol [-H \VAVIVEY

clean energy aheadﬁ‘ % 0 R I t ‘
@ U R B 0 D E N PRESENTE NEL FUTURC o‘f% MARTIN enova



https://www.youtube.com/watch?v=7zPXSpAR84o

&%, |IRECOVERY

IRECOVERY

ANNUAL REDUCTION OF 10°000 T CO2

52 GWH ANNUAL HEAT RECOVERY
CAPACITY

25 MWH DAILY ELECTRIC ENERGY
PRODUCTION IN SUMMER (EQUAL TO
700 FAMILIES” ELECTRICAL
CONSUMPTION THROUGHOUT THE
YEAR)

26 GWH ANNUAL THERMAL
PRODUCTION IN WINTER (EQUALTO
2000 FAMILY CONSUMPTION)

12 MLN€ TOTAL INVESTMENT
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Q%o//)/ HEAT LEAP

LARGE HEAT PUMP IN ORI
MARTIN MELTSHOP

LHP TECHNICAL FEATURES PRIMARY

iRecovery

6 MWth design heat delivered M
WASTE HEAT |

M STEAM
PRODUCTION

x POWER BOILER

Full integration with DH network. Control system
designed to be highly flexible depending on:

= DH network operating temperature

= Steam production boiler heat production

High flexibility with 2 compression stages and

-o—1

FILTER CHIMNEY

COOLING
variable frequency driver (due to a very variable TOWERS
process)
_m ] -~ 90°C
Working fluid: Low GWP HFO, R1233ZD l
S . <
(0= 1; 1S E CONDARY CIRCUIT 65°C
ARC
FUWRNACE LARGE HEAT PUMP

COP-8.2

é TURBODEN

DISTRICT HEATING NETWORK

yaza



& GREEN WAY IN STEEL
K PRODUCTION SUPPLY CHAIN
CORALIS

Coralis project aims at the valorization
and reuse of iron oxide-rich metal e
waste produced by production cycles
and with that, an overall reduction of
material sent to landfills.

Scheme of industrial symbiosis - Italian District

Metal powder
Biochar

Briquetting

Reduction in total amount of waste in Piglron
landfills

Reduced raw material for industrial
processes

Valorization of waste/by-products that

become alternative resources

FONDERINA

Ol TORBOLE

JFERALPI
GROUP

Piglron| Steel l

. a Secondary
Development and implementation of ke Metal Oxides, $i02 b
p p y dusts, sludges sepalrahon luminium

technologies for metal waste recovery
Synergy and interaction between
companies and related production
processes

Reduction of CO2 emissions and
promotion of circular economy

Reducing

Metal Oxides, dusts

furnace

Slags Crude ZnO







Metal Scrap Classification

Using Convolutional Neural Networks

Automatic Classification of Scrap
Category from Images

Using Convolutional Neural Networks
Over 50000 images in 9+2 categories
Image Resolution 640 x 360 pixel
Training on an NVIDIA GeForce 1080Ti

HIDDEN LAYERS CLASSIFICATION

Image from Sumit Saha
Towards Data Science

Tenova S.p.A. | Confidential & Proprietary 20 8 July 2024



. MARTIN

ORI Digital tools

ORI Martin focuses on digital technologies and considers digital information to be an added value.
Activities that involves cutting-edge technologies about data analysis and image recognition are
WIP.

Just an example: Automatic Scarps Classification and Monitoring of Scrap in EAF Charge is
an activity developed in the framework of lighthouse plant project.

\f

W Timestamp W Codicegru % Materiale W Peso W Colata

2020-10-06 21:01:43 12 LAMIERINO 50 -01300 1089 BF4980

2020-10-06 21:01:43 12 LAMIERINO 50 -01300 1186 BF4980

2020-10-06 21:01:00 12 LAMIERINO 50 -01300 1964 BF4980

2020-10-06 21:00:21 12 LAMIERINO 50 -01300 1767 BF4980 t ).

2020-10-06 20:59:43 12 LAMIERINO 50 -01300 1997 BF4980 I l ‘;

2020-10-06 20:59:13 12 DEMOLIZIONE CESOIATA 05 -01... 181 BF4980 e 0 a

2020-10-06 20:59:13 12 LAMIERINO 50 -01300 227 BF4980

Scrap tracking Charge scrap Continuous tracking of

heat by heat summary by scrap yard by automatic .4
heat (and human) scrap

classification lighthouse plant



ORI
7 MARTIN

Digital technologies and robotics are
powerful tools to implement
integrated controls and performs very

close reactions: very useful regarding
the issue of process reliability and
security.

. EAF Refractory Wear
Monitoring

has been achieved using a
dedicated tool applied to the EAF
steel sampling robot. The internal
EAF images are observed in real
time and historicized.

EAF refractory wear monitoring




ORI «Capoturno Digitale»

MARTIN

®

& MANIFACTURING PROGRESS SENTINEL
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ORI

MARTIN

Digitalization,
machine vision
and robotics in ori
Martin

=<l

BILLETT IDENTIFICATION (ANTIMIXING)

Effort on reliability of labeling

The risk of billet mixing at the input of reheating furnace ahead of
rolling mill is the side effect of Make To Order production.

- Reduce Mislabeling

has been the target of the ORI Martin and Polytec actions on billet
labeling.

Increasing the label reliability by robot at the end of CCM and
interconnecting a label workstation at the end of CCM evacuation
line the mislabelling at the input of reheating furnace moved from
6.7% to 3.6% as measured by the tracking rolling mill framework.

4 STAIN - Tracking billette -
Windows
|¢; Esci || Aggioms - Rinfresco avtomatico

04/10/2020 17:56:45 12 Stelmor 10 BF4691 $308B15M EVACUATA 160 9.100 2020144333 23 23 CONFORME 839 BF4691 BF4691306 L12026E11 1.829 9.181 B02
04/10/2020 17:57:58 12 Stelmor 10 BF4691 S30B15M EVACUATA 160 9.100 2020144334 24 24 CONFORME 838 BF4691 BF4691506 L12026E11 1.829 9.181 BO2
04/10/2020 17:59:12 12 Stelmor 10 BF4691 $30B15M EVACUATA 160 9.100 2020144335 25 25 CONFORME 836 BF4691 BF4691405 L12026E11 1.829 9.182 B02

04/10/2020 18:00:25 12 Stelmor 10 BF4691 530B1SM  EVACUATA 160 9.100 2020144336 26 26 ISPEZIONE  LETTURACOLATAFAL... 83 L12026E11 1.829 9.181 B02

5
! 1 [ [ ' [ | [ [ [ [ | ! [ 1 | |

04/10/2020 18:01:38 12 Stelmor 10 BF4691 S30B15SM  EVACUATA 160 9.100 2020144337 1 2 CONFORME 838 BF4691 BF4691105 L12026E11 1.829 9.243  30CR..
04/10/2020 18:02:51 12 Stelmor 10 BF4691 $30B1SM  EVACUATA 160 9.100 2020144338 2 2 CONFORME 839 BF4691 BF4691305 L12026E11 1.829 9.182  30CR...
04/10/2020 18:04:04 12 Stelmor 10 BF4691 S30B15M  EVACUATA 160 9.100 2020144339 3 3 CONFORME 836 BF4691 BF4691505 L12026E11 1.829 9.243  30CR..
©04/10/2020 18:05:18 12 Stelmor 10 BF4691 s308B1SM  EVACUATA 160 9.100 2020144340 4 4 CONFORME 837 BF4691 BF4691404 L12026E11 1.829 9.243  30CR...
04/10/2020 18:06:32 12  Stelmor 10 BF4691 $30B15SM  EVACUATA 160 9.100 2020144341 5 5 CONFORME 837 BF4691 BF4691204 L12026E11 1.829 9.243  30CR...
04/10/2020 18:07:45 12 Stelmor 10 BF4691 530B15M  EVACUATA 160 9.100 2020144342 6 6 CONFORME 838 BF4691 BF4691104 L12026E11 1.829 9.243  30CR..
©04/10/2020 18:08:59 12 Stelmor 10 BF4691 530815SM  EVACUATA 160 9.100 2020144343 7 7 CONFORME 837 BF4691 BF4691304 L12026E11 1.829 9.182  30CR..
04/10/2020 18:10:12 12 Stelmor 10 BF4691 530815SM  EVACUATA 160 9.100 2020144344 8 8 CONFORME 837 BF4691 BF4691504 L12026E11 1.829 9.182  30CR..
04/10/2020 18:11:25 12 Stelmor 10 BF4691 530815M  SCARICO 2 160 9.100 2020144345 9 ) CONFORME 835 BF4691 BF4691403 L12026E11 1.829 9.243  30CR..
04/10/2020 18:12:38 12 Stelmor 10 BF4691 S30B15M PESAROTOLO 160 9.100 2020144346 10 10 CONFORME 837 BF4691 BF4691203 L12026E11 1.829 9.182  30CR..
04/10/2020 18:13:51 12 Stelmor 10 BF4691 530B15SM PESAROTOLO 160 9.100 2020144347 11 11 CONFORME 836 BF4691 BF4691103 L12026E11 1.829 9.243  30CR..

04/10/2020 18:15:04 12 Stelmor 10 BF4691 S30B15SM PESAROTOLO 160 9.100 2020144348 12 12 CONFORME 839 BF4691 BF4691303 L12026E11 1.829 9.182  30CR..



Digitalization, Machine Vision and Robotics

% I
g/l)BRTIN

. . . . The digitalization process involves the production processes as a whole.
Digitalization, Large scale machine-to-machine communication (M2M) are integrated
machine vision for increased automation, improve tracking of the products and

. . . monitoring of the process.
and robotics in ori
Martin

ORI Martin experience sees the convergence of M2M communication,
robotics and machine vision in two main aspects of its steel production:

 Product labeling
ORI Martin tracks all its products by labels: billets, coils and bundles
of bars

—ol. Plant monitoring
ORI Martin monitors the EAF wearing by a daily internal inspection

A significant effort is spent to feed the M2M communication by
tracking material and processes.

Are also WIP projects involving machine vision for automatic
qualification of defects in products and scrap identification.
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