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Lighthouse Project — Tenova and Ori Martin tenova®

Location: Brescia, Italy
Customer: Ori Martin
Funding: Italian Ministry of Economic Development
Regione Lombardia .
Started: 2019 lighthouse plant

Automatic classification of scrap material entering the plant by truck
System for identification of bulky material on the Consteel®

Estimation of the level of tramp elements present in each material
Automatic profiling of the volumes of scrap material in the storage area

System for weighing scrap material transported by the crane

Automatic scrap classification of scrap material entering the furnace

2 6 October 2023



Automatic classification of incoming scrap

tenova®
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Automatic classification of incoming scrap HMI

tenova

2 Ricarica

O Timestomp
30/9/2021, 152345
30/9/201,15:2148
30/92021, 153813
30/9/2021, 15:16:42
30/9/2021, 14:58:52
30/9/2021, 15640
30/9/2021, 145443
30/9202, 44135
30/9/201, 143947
30/9/2021, 43029
30/9/2021, 14:28:39
30/9/2021, 141519
30/9/2021, 14:03:24
30/9/2021, 4:02:42
30/9/2021, 1010
30/9/2021, 1355:29
30/9/2021, 13:48:40
30/9/2021, 134655
30/9/202, 134016
30/9/2021, 133556
30/9/201,133343
30/92021, 13:27.59
3092021, 13:26:30
30/9/2021, 13:24:43
30/9/2021, 13131
30/9/2021, 13:11:09
30/92021, 13:0929
30/9/2021, 13.07.59
30/9/201, 13:.0159
30/92021, 13:00:26
30492021, 12.59:04
30/9/2021, 125331
30/92021, 124929
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Valid recognitions

SR Materisle dassificato i
GHISA IN PANI -01002

GHISA IN PANI -01002
LAMIERINO PS 09 01305
LAMIERINO PS 09 -01305
LAMIERINO PALABILE 09 -01308
LAMIERINO PS 09 -01305
LAMIERING PALARILE 09 -01308
LAMIERING PALABILE Q9 -01308
LAMIERING PALABILE 09 -01308
LAMIERINO PALABILE 09 -01308
LAMIERINO PS 09 -01305
LAMIERING PALARILE 09 -01308
LAMIERINO 50 -01300
LAMIERINO 50 -01300
LAMIERINO PALABILE 09 -01308
LAMIERING PAL ABILE 09 -01308
LAMIERINO PS 09 -01305
TORNITURA SGROSSATURA 40 _
LAMIERING PALABILE 09 -01308
LAMIERINO PS 09 -01305
LAMIERINO PS 09 401305
LAMIERINO PALABILE 09 -01308
LAMIERINO PALABILE 09 -01308
LAMIERING PAL ABILE 09 -01308
LAMIERINO PS 09 -01305
LAMIERINO 50 -01300
LAMIERING PALABILE 09 -01308
LAMIERING PALABILE 09 -01308
LAMIERINO 50 -01300
LAMIERINO 50 -01300
LAMIERING 50 -01300
LAMIERING 50 -01300
LAMIERING 50 -01300

&8 Predizione nit :
GHISA IN PAN! -01002

GHISA IN PANI -01002
LAMIERINO PS 09 -01305
LAMIERING PS 09 -01305
LAMIERING 50 -01300
LAMIERINO PS 09 -01305
LAMIERING PALABILE 09 -01308
LAMIERING PALABILE 09 -01308
LAMIERING PALABILE 09 -01308
LAMIERINO 50 -01300
LAMIERINO PS 09 -01305
LAMIERINO PS 09 -01305
MISPLACED

MISPLACED

LAMIERING 50 -01300
LAMIERINO PS 09 -01305
LAMIERINO 50 -01300
TORNITURA FERRO 41 -01302
LAMIERING PALABILE 09 -01308
LAMIERINO PS 09 -01305
LAMIERING PS 09 -01305
LAMIERIND PS 09 -01305
LAMIERING PS 09 -01305
LAMIERING PAL ABILE 09 -01308
LAMIERINO PS 09 -01305
LAMIERINO 50 -01300
LAMIERING 50 -01300
LAMIERING PAL ABILE 09 -01308
LAMIERINO 50 -01300
LAMIERING 50 -0M1300
LAMIERING 50 -01300
PANTOGRAFO 02 -01304
LAMIERING 50 -D1300

Riconoscimento rottame camion

090
060
037
089
0.88
063
085
0.81
1.00
1.00
058
062
047
1.00
053
0.40
062
064
070
050
079
1.00
070
0.85
0.91
0.98
0.96
099
066

LAMIERING 50 -01300
LAMIERING 50 -01300
LAMIERING PS 09 -01305
LAMIERINO 50 -01300
LAMIERING PS 09 -01305
LAMIERINOG PS 09 -01305
LAMIERINO PS 09 -01305
LAMIERINO PALABILE 09 -01308
LAMIERINO PAL ABILE 09 -01308
LAMIERINO PAL ABILE 09 -01308

LAMIERINO PS 09 -01305
LAMIERINO 50 -01300
LAMIERINO PS 09 -01305
TORNITURA SGROSSATURA 40 _
LAMIERINO PS 09 -01305
LAMIERINO 50 -01300
LAMIERINOG PALABILE 09 -01308
LAMIERINO PALABILE 09 -01308
LAMIERING PALABILE 09 -01308
LAMIERINO 50 -01300
LAMIERINO 50 -01300

LAMIERINO PS 09 -01305
LAMIERING PS 09 -01305
LAMIERING PS 09 -01305
LAMIERINO PS 09 -01305
LAMIERINO PS 09 -01305
LAMIERINO 50 -01300

LAMIERINO PS 09 -01305

0.34
003
007
0.39
014
011
011
0.35
010
a7

024
022
043
0.00
028
032
0.36
0.29
028
031
020

0.27
013
0.07
002
Q.02
0o
0.21
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|dentification of bulky material on Consteel tenova®
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ldentification of bulky material on Consteel HMI tenova®

(Enove Intercettazione rottame ingombrante -

W Timestamp * ¥ Type i % Distance : W Cate..

202109-28 19:08:44 ALTRO 1

202109-2819:08:34 ALTRO 1 _
b B o . < 8

202109-2819:0824 ALTRO 1 T i o s ]

202109-2819:0814  ALTRO 1

202109-2819:08:04 VERGELLA 1

202109-2819:07:54 VERGELLA 1

202109-2819:07:44 VERGELLA 1

202109-2819:07:34 VERGELLA 1

202109-2819:07:24 VERGELLA 1

202109-2819:07:44  VERGELLA 1

202109-2819:07:04 VERGELLA 1

202109-2819:06:54 VERGELLA 1

2021-09-2819:06:44 VERGELLA 1

202109-2819:06:34 VERGELLA 1

202109-2819:06:24 VERGELLA 1 = Wl T
2021092819:06:114 VERGELLA 1 S R Sy
20210928 19:06:04 VERGELLA 098 N " gl me,%
202109-2819:05:54 ALTRO 1

202109-2819:05:44 ALTRO 1

202109-2819:05:34 ALTRO 1

AT AR 0 ANR-ACT A AlTHRN 1

o Ricarica

Tenova S.p.A. | Confidential & Proprietary October 6, 2023




Metal Scrap Material and Supplier Analysis tenova®

CORRELATION BETWEEN LOADED SCRAP AND LIQUID STEEL IN EAF

Find correlation between loaded scrap material/supplier and chemical analysis of liquid steel for these elements:

cccccc

Copper (Cu) % h”
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<+———— All combinations of material and supplier
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<« C ® Monsicuro | 106711 ) /7prij=priibdeltshop (4]
. - - L] 0 @
e Analysis prediction -
- =
& FREDICTION DETAILS [ ¢
# Heat info ~” Elements prediction
Heat Steel grade Scrap mix Load / sched. [f] Liguid heel [t] 0.35
BG2868 TC36A9 B 1003/ 97,0 273 030
& Analysis info 025 -
A As A, Mo A, Ni A, Cu A, Sn O.20 '
Mas 0060 0.200 0150 0030 GiE - offs
Alarm threshold 0045 0150 0112 0022 o1 oS _
d o1
Liquid heel 0002 0010 0080 Q080 0005 005 s
) 0045 ] ° 003
Last analysis 0.001 0012 0.053 0069 0.004 0g4
) 0 a o
Estimated 0.001 0013 0.049 0063 0.004 )
SHmate As Mo Ni Cu 5n
# Scrap details
M Supplier B Material B weight [kg) B As [kg) W Mo[kg) ¥ Ni[kg) B CU [kg) B Sn [kg)
AOM RCTTAMI SPA 00751 LAMIERING 50 -31300 Jass 0.3 3 10.6 15.5 0.1
AOM ROTTAMI SPA 00751 LAMIERING FALARILE G9 -01308 24693 0.3 3.1 12.9 16.4 1.1
FERSIDER SRL 001654 LAMIERING PALABILE 09 -01308 1341 0 0.1 0.4 0.1 0. 1
AOM ROTTAMI SPA 00751 LAMIERING PS 09 -01305 58842 0.8 6 20.8 29.1 2.1
FORMISANO FERRO SREL 001663 LAMIERING PS 09 -01305 738 0 0.1 Os 0.5 0
—
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Automatic profiling of the volumes of scrap material tenova®

Continuous automatic 3D profiling of volumes in scrap yard by laser scanner mounted on cranes OQ‘%,

Volumes mapped in term of position, weight and origin of scrap material \./
All movements of scrap material are tracked and recorded in terms of time, crane, material, position, weight etc.

Pk Ae
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Automatic profiling of the volumes of scrap material HMI {enova
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System for weighing scrap material on crane tenova®

@& csMmT &
e s QQ‘O%

PROBLEM: The measure of the weight of the scrap is not reliable while it is transported by using crane.
GOAL: Estimate of the weight of the scrap during transport without having to stop the crane, with an accuracy of 2%

SOLUTION: CSMT and Ori Martin have developed an advanced algorithm to determine a reliable measure of weight of the
grabbed scrap in real-time, using a mathematical model of the crane dynamics

T Crane handlings 5e

Yckup-posiion | HE Drop area O Drop position | i Dissimilarity ol Justify | B Welght M Musorial
260 Cionshios A518-2666
52568 Cormteed 45532627 3523 LAMIERIMNG PS 09 -01305
2-2963 Scarico caméon - Bl 581-2865
3-525 Consieal A550-1193 354 LAMIERING PALABILE 0% -0M208
8-525 o 45501193 1BOG LAMIERING PALARILE 09 01308
|5 ] Ceste A510-364 2382 GHISA N RaMI 00002
-4 Stallo - Parco 4 A3 4 242 LAMIERING PALABILE 0% 0308
-4 Siallo - Parco 4 S483-141 55 LAMIERING PALABILE 09 01308
5-3123 Consteel 4577-2557 1349 LAMIERING 50 -01300
M Consteel 4570-309 B3 LAMIERING PALABILE 09 -01308
H Consteaed 4570-009 3k LAMIERING PS5 09 -01305
o Consteed 4570-009 . LAMIERING PALARILE 09 00208
2478 Constea AG06-2576
3063 Corsiesd 4703687 Vol LAMIERING S0 0300
-1240 Consieed A530-T282 = LAMIERING S0 0300
1240 Consteal 4530-1282 LAMIERING S0 0300
=140 Corsieal 4530-T2H52 LAMIERIMNG S0 -0E300
Lo Carsieo 45022812 LAMIERING PS5 09 -01305
3-2646 Consteel 45322812 LAMIERING PS 05 -01305
l"""""\“_ 483 Consteal ALF 1375 LAMIERING S0 0300
| EF.r Consteal 454478359
100 Consteel A5E9-1281 LAMIERING PS 048 -D1305
+ 00 Consteal A5E9-1281 % LAMIERIMG PALARILE 09 013208

Refresh



Automatic scrap classification of scrap material entering EAF  tenova®

tenova Consteel heat charge

B8 17-09-2023 e BJ4263 edposiion 29
& BU4266 152 1emt - SYASI(e

[ ALTR
.ﬁ* BJAES 88970kg LTRO 100%

823674kg

g 3073kg

& 84263 7182 _ A 960kg
MIERIF 915kg

34%kg

& BJ4261 osuas | : ion 30
8 16-09-2023 . 502kg

4 15-09-2023 ( - ALTRO 100%

£ 14-09-2023

b BI4264

A BI4262

B 13-09-2023

31
351kg

LAMIERA 96%
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tenova®

ESTEP ANNUAL EVENT 2023
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