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| Company Profile
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1AM

Started in 1986 as a pioneer on
digitalization of the complete
electric steelmaking process
+80% of EAF production in
North America uses AMI
technology

170+ References around the
world, presence in over 50
countries in 5 continents
Since 2021 established
partnership with Showa Denko

@ Sales Office

® Service Base

® Technology Partner
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© AMI Worldwide presence
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| SmartKnB

User-friendly graphic programming

interface to develop complex solutions

» Merge data from different sources.

« Allow design of complex logic.

« Implementation of machine learning
models .

* Develop customized HMI .

» Generate preprocessed logs.

« Send set points, recommendations and

alarms .

Process Engineer can develop applications
without Software engineers' support
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| Developed Products
Al developments that help to reduce the CO2 generation at the EAF

loTrode
 Electrodes
. ’ Consumption
Scrap Classifier « Cooling System
* CNN T T
g e aane e Off Gas IR Sensor
classification
* H20
‘ « CO&CO2
S tF
maritrurnace ‘ * Flow & Temp
ML Prediction
» CO2Emissions IoTap
* Final Temp
* KWHTon . « Slag Carryover
* Final PPM

* Freeboard detection

»
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BBx ECO2 - SDK

« CO2 Emission monitoring
= Estimation of CO2sources



| Developed Products B’l AM|

Al developments that help to reduce the CO2 generation at the EAF

loTrode

* Electrodes
. ’ Consumption
Scrap Classifier « Cooling System
* CNN
* Automatic scrap

S Off Gas IR Sensor BBx ECO2 - SDK

[~} T ?T * H20 « CO2 Emission monitoring
( Q/ » CO&CO2 « Estimation of CO2sources
SmartFurnace—. — « Flow & Temp
ML Prediction

¢ CO2Emissions IOTap

* Final Temp

» KWHTon - . Slag Carryover

* Final PPM » Freeboard detection

A more efficient process,
reducing melting time, and
consumptions influences
lower CO2 emissions
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| SmartFurnace

Raw Materials
» Raw Material quality
» Feedingrate

Constraints
» Flicker

» Harmonics

» Slag factor

Electrical

energy
» Voltage
» Current
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Fluxes
* Lime » Bumers & Lances Chemical energy
* Dolo ime « Decarburization « Oxygen
 Carbon
Slag Control SLLEE
Transformer, ‘ » -\T l Off Gas Saf
Reactor, and 2 L 1l N CO & CO2 ?:tyt.
Substation taps | I . o
b : | Water Vapor » Waterleaks
Output
Electrode H * Steel temperature
Regulation * Ppm's and C%



| SmartFurnace

Feeding Module

Raw Materials
» Raw Material quality
» Feedingrate

Constraints
* Flicker

« Stability

» Harmonics

» Slag factor

Electrical

energy
 Voltage
» Current

SmartARC

SmartFurnace

Off Gas module
Slag module

Oxygen module

Fluxes
* Lime 2
) » Burmers & Lances Chemical ener
* Dolo lime » Decarburization « Oxygen gy
» Carbon
Slag Control = Naluml gos
Transformer, ‘ ™T l Off Gas Saf
Reactor, and B | - CO & CO2 aRet}:
Substation taps . & HEECI0NS
p Water Vapor e Walerioaks
I Output
Electrode h » Steel temperature
Regulation * Ppm’s and C%

DigitARC PX3
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| Infrared Sensor B’l AM|

CO, CO2, H20, Velocity, Temperature
Modular design allows only desired gases to
be measured

Minimum opening of the duct wall of 12 to
20mm

Wider measured gas sample

No need to recalibration once it is operational
Measuring range speeds of 3 m/s up to 100

IR Sensors Off Gas Flow

m/s -l—
Purge air to prevent dust or particle blockage - /7

g



| SmartFurnace — Furnace Optimization

Depends on the Furnace
EAF physical characteristics
Equipment (Transformer, hydraulics, etc.)
Product made
Network limitations
Operational Practices

Depends on priorities

Productive (Speed)
Efficient (Cost)

Flexibility to adapt to new conditions
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| Developed Products B’l AM|

Al developments that help to reduce the CO2 generation at the EAF

loTrode

* Electrodes
’ Consumption
» Cooling System

Scrap Classifier

* CNN T 1 &
e = 111 Off GasIR Sensof ~ BBXEC02-SDK ()
| 11
11l = H20 « CO2 Emission monitoring
‘ « CO&CO2 # * Estimation of CO2sources
SmartFurnace —)  Flow & Temp
E"tg’;giﬁi‘;‘;?ons loTap First step to reduce is to measure.
« Final Temp With CO2 feedback from the Off Gas
» KWHTon ‘ « Slag Carryover optimized use of chemical energy is

« Final PPM « Freeboard detection kPOSSiNe )




| BlueBoX - Eco2’ - “Managing CO2 Emissions” M/ AMI

HOWA
ENKO

Understand your EAF CO, profile.....

Co,

Measure
How much CO, is generated in the EAF? Quantify
& Trend CO, CO,, and flow rate in real time

DRI/ HBI :
Scrap
Combustible materi

| Analyze
Natural Gas . .
Graphite Electrode Do you know the source contribution? Model CO,
Injected Carbon source generation
Lime / Dololime
Charged Carbon

Control

How do you improve? Data Analysis & Reporting
capability, Evaluate impact of raw materials
sourcing changes



| BlueBoX - Eco2’' - “Managing CO2 Emissions” M am

Main  Pag2

’ 3218

Warning CO2 .
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e ML CO2% estimation
e CO02% Measurement




| Developed Products
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Al developments that help to reduce the CO2 generation at the EAF

Scrap Classifier

* CNN
* Automatic scrap
classification

SmartFurnace

ML Prediction

¢ CO2Emissions
* Final Temp

* KWHTon

* Final PPM

|
(./ loTrode Reducing electrode
oxidation

* Electrodes consumption reduce
o Consumption CO2 generation from

p Cudilng Syt electrodes

—) Tj @g Off Gas IR Sensor BBx ECO2 - SDK
H] » H20 « CO2 Emission monitoring
’ « CO&CO2 ‘ « Estimation of CO2 sources
. * Flow & Temp
loTap

‘ « Slag Carryover
 Freeboard detection



ioTrode

loTrode system measures, controls, and
optimizes the consumption of graphite
electrodes using advanced digital
technologies and the tools of Industry 4.0.

loTrode includes:

* Real-Time electrode consumption visibility

* Quantification of graphite electrode
performance

* Electrode consumption measurements of
red tip length, diameter and tip shape

* Correlation of consumption with process
conditions

» Automation/Control module to reduce

consumption and improve performance in
use




e RedTip
measurement

| High definition cameras . Butt Loss Detection

%4
M amr

IoTrode

e Gapping and
cracking detection

Stopped

/ Infra Red Cameras

HASE
REDT _ N
2 .
V/] AMI IoTrode 2022-05-10T14:28:46
Heat Number 206942
HASE B
RED TIP
Upper Camera
HASE

Under Roof Camera

M am

Conductivity and
Temperature
anomalies detection

unning

Temperature




| Custom Conditions
Custom Charts

Select the type graph and the variables
available to show.
Select period of time to analize

] e

- AT
= U Y g

AN

Low water spray
Longer red tip
More oxidation

Ustom Conditions Chart
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| Developed Products
Al developments that help to reduce the CO2 generation at the EAF

loTrode

* Electrodes
’ Consumption
» Cooling System

Scrap Classifier

* CNN
*  Automatic scrap Off Gas IR Sensor BBx EC02 - SDK
classification
* H20 « CO2 Emission monitoring
’ « CO&C02 - « Estimation of CO2sources
SmartFurnace « Flow & Temp &
ML Prediction (-/
« CO2Emissions oTap
« Final Temp .
» KWHTon ‘ Sl Cariover Reducing Slag Carryover
« Final PPM s Fregbo:zi e clior reduce the LMF treatment

time saving CO2 generation
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| loTap

Slag Carryover
B amr orep .’ (&) - )

2021-01-22T00:17:28

Heat Number 1109 Tap Duration 30

Heats on -
52 0]
Tap Hole 52 Furnace Angle 20

Stream Width 15in Stream Temp

°F
EECRVEEON Laddle Numb n
—
- Steel Weight N Aim Steel Weight

Free board Slag Weight
Slag Carry Over Hot Heel Stream Type

Small Optimum Laminar

800.00 1000.00

400.00 600.00

M am

Freeboard Detection

File Access Settings View

M/ AMI IoTap - Free board
4 2021-02-02T17:37:59

HeatNum 1109
Total Weight

Distance (cm) 561919

l' Caution ‘

loTap



| Developed Products
Al developments that help to reduce the CO2 generation at the EAF

C/ Anowing the exact scrap

composition allow better
control and less CO2
generation

* CNN
* Automatic scrap
classification

Scrap Classifier

~N

)

SmartFurnace

ML Prediction

¢ CO2Emissions
* Final Temp

* KWHTon

* Final PPM

ms_.a
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loTrode
» Electrodes

Consumption
» Cooling System

Off Gas IR Sensor BBx ECO2 - SDK

* H20 « CO2 Emission monitoring
* CO&CO2 # = Estimation of CO2sources
* Flow & Temp

loTap

‘ « Slag Carryover

* Freeboard detection

*USA Patent



| loBucket B’l AM|

Objective: Estimate the scrap distribution in the
bucket using a 3D camera and vision software
Scrap volume measurement when charged in
the bucket
Detection of big pieces
Scrap classifier according to density and
quality
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| Developed Products B’l AM|

Al developments that help to reduce the CO2 generation at the EAF

loTrode
 Electrodes
. ‘ Consumption
Scrap Classifier « Cooling System
* CNN -
" Automsaio sorap =) ||| Off Gas IR Sensor | BBx EC02- SDK
classification -
- * H20 « CO2 Emission monitoring
« CO&CO2 = Estimation of CO2sources
SmartFurnace « Flow & Temp
ML Prediction Process Safety
¢ CO2Emissions =
* Final Temp
* KWHTon q « Slag Carryover
* Final PPM

* Freeboard detection



| Abnormal Water Vapor Detection M ami

NN —|[” H20 Estimation
* ML model predicts the H20 at
i B T T each stage.
A I « OffGas Sensor
17 (1 W' 3 - Offgas sensor feedback is used
(, U s fl‘ﬁ'fﬁ ’ " i to compare against prediction

‘ PRE - HEAT ‘ HEAT

W H20%Estimated M H20%Measured B MWH

100% certainty in detection of
leaks of 20 liters/min or more



| Abnormal Water Vapor Detection
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| Technology for safer, cleaner and efficient

steelmaking

Scrap Classifier

* CNN
* Automatic scrap
classification

SmartFurnace

ML Prediction

* CO2 Emissions
« Final Temp

* KWHTon

« Final PPM

loTrode

» Electrodes

’ Consumption
 Cooling System

- Off Gas IR Sensor

= H20
‘ * CO&CO2
‘ * Flow & Temp

loTap

‘ « Slag Carryover
» Freeboard detection
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BBx ECO2 - SDK

« CO2 Emission monitoring
» Estimation of CO2 sources



To achieve great things,
two things are needed:

a plan, and not quite
enough time

Thank you!

M ami



