Shredded Scrap—Strong impact reducing the steel cost and
increasing productivity
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Main objective HHJ

* | want to present some conclusions about using shredded scrap
as the main ferrous source for steel production — with a focus
specifically on electrode consumption.
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* ADELCA is the most important Ecuadorian steel maker
and is head-quartered near Quito, Ecuador, South America.
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* Current producion capacity is 800.000 tpy of rebar, wire rod and small shapes.
H AT REZ800.000 Wi/ , FEJFRLUZMN . Zebt S/ NELANH
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* The Aloag Plant: 300.000 tpy — June 2008- Rebar & small shapes
AloagZ-[d]: 300.000 Mfi/4F - 20084E6 H -JFAk}: AW 155 Al /N B AW A4

New Milagro Plant: 500.000 tpy - February 2018 — Wire rod & rebar
#r it MilagroZE [H]: 500.000Mi/4F- 201842 H - kl:  Z-H4 F14K
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* In 2008 Adelca began its steel melting operation using the most
basic scrap sources.
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ADELCA'S MIX
PRESSED & SHEARED AND BUNDLE SCRAP
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PROBLEM WAS - NON-FERROUS MATERIAL IN THE SCRAP
-SOIL, ROCKS AND OTHER IMPURITIES
R —— R R R K 3R ——an . Sk R AR R
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ORIGINAL SCRAP MIX

JFiRE Bk
Pressed and sheared BJ 4] %} 50%
Bundles R 30%
Oxi-cut ES V)& 10%
Cast iron 5%k 5%
Others H fih &kl 5%
Charge density Hifif 2 & 0,45 ton/m3

Ferrous Scrap &4k K ¥l 82%-85%

Soil (65%-75% Si0.&Al,0;) 1 (65%-75% Si0,&A,05) | 10%-12%
Plastics-PVC-Others ¥3klPVC-FH fih 4%-5%
Non-Ferrous scrap & 6.4 8 Bl 1%-2%

* Low density. ik %5 J&

* Dirty scrap. it & #l
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ORIGINAL Total Metallic Charge & K& B 4Pk 32,0 ton
OPERATION OUTPUTS Number charge Buckets ¥} 3} 2% Bl vk 5,0
FiZEr2ge Lime A K 62,0 kg/ton
Carbon B 21,9 kg/ton
Ferro alloys & &4 15,1 kg/ton
Oxigen WX &, 36,0 Nm3/ton
GLP (Liquid petroleum gas) Y& 4L G S, 4,0 Nm3/ton
Electrode consumption 1% 7H #E 2,8 kg/ton
Refractory consumption Jiif ‘K1 BHE #E 18,0 kg/ton
Yield Rate Y 25 & 85%
Tapping weight H4NE & 27,2 ton
Tapping temp HENEE 1615,0 °C
Energy Consumption FEJRIH ¥ 580,0 kwh/ton
Power on % H K 50,2 minutes
Power off ¥ H i & 17,5 minutes
Tap to tap time 75 /&5 [A] 67,7 minutes
Apparent power 5 I Z 25,5 MVA
Active power 5 3 Ih &R 18,9 MwW
Maintance and operation delays Z& & fI#E/ELEIR 19%
Total melting time Y& &Kt 6] /5 tb 81%
Productivity F= g 19,54 ton/h
Montly production H F=fg 14.067 ton/month
Slag |5 20%
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THE PROJECT

TO INCREASE PRODUCTIVITY INCLUDED:
JE AR KB T 15 1

* Increasing the furnace transformer size from 25 MVA to 42 MVA.
B AR 25 1 5 = M 25mvaliE il #]42mva

* Adding a 4000HP scrap shredder & a separation/cleaning system
Sourced from -The Shredder Company (TSC) .
MEEALE/R AT (TSC) WK T —54000HP I RN ENLAE P60 & — B0k R4t

* Challenging convencional charging mixes & greatly reducing

charging times by using up to 80-90% shredded scrap.
PRk UIAE RS kL, 18 A% A 5 80-90 % B R AN A IRl , RO 1 2R Rk
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THE NEW OPERATION
KAFHIBETR

Metallic Charge 2 )& B 1R 32,0 32,0 ton
Number charging Buckets }} 3} 38l ik ¥t 5,0 2,0
Lime A& 62,0 29,4 kg/ton
Carbon Bk 21,9 21,9 kg/ton
Ferroalloys &k&4& 15,1 15,1 kg/ton
Oxigen R4, 36,0 36,0 Nm?¥ton
GLP (Liquid petr J = a0 | 40 Nm¥ton
P 2,8 1,6
Refractory consumption Jiif ‘K £1 B /H ¥ 18,0 9,5 kg/ton
Rate Yield {35 % 85% 94%
Tapping HNE & 27,2 29,9 ton
Tapplng Temp Hd!ﬂﬂ{mg 1615,0 1615,0 2

Tap to tap ﬁﬁﬂl‘lﬁ]

67,7 40,0 minutes
Apparent power & Ih %R 25,5 35,0 MVA
Active power 5 3 Th & 18,9 25,9 MW
Maintance & operation delays Z4:{& f1#:4/E

3EIR 19% 18%
Total melting time Y& & 8] 5 kb 81% 82%

Productivity F=fg 19,54 36,80 ton/h

Montly production A F=fg 14.067 26.497 | ton/month

Slag J4 ¥ 0% 8%
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Grafhite H[E &

Grafhite China Price
UHP

Dollar/ton

Q1 2017 Q2 2017 Q3 2017 Q4 2017 Q1 2018
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Types of electrode consumption
FE AR TR RS2

* Electrode breakage.

SR EHE

* Electrode side consumption.

o] FEL AR R

* Electrode tip consumption.

Hir i FELAI T A
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Electrode Breakage
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Electrode Consumption without Breakage

T i AL AR T R

* Side consumption.

] FE Bl 7H A
1400 )
_ De . (ts+tn
*Es (kgit)=N*L*71 * De * * *Fs
Ga N = number of electrodes
RS E
L = oxidizing electrode length (meters)
. . EAHRBKECK
* T|p Consumptlon. De = diameter of electrodes (meters)
EUSENT Wi R ERCK)
1 S FEL B VH FE Dt= diameter of electrode tip (meters)
B3 BLAR B2 (K)
Dt/De = 0,68 for AC: 0,82 for DC
2 ts
° = N * % — * ts = power off (hours) B (/M)
Et (kg/t) N I Ga Ft tn = power on (hours) EHEEH (M)
Ga = tapping weight (tones) H4NEE (1)
| = electric current ( Kilo Amperes)
BH(T &)
: - Fs = side factor 6 (kg/hour.m2)
Total Consumption = Et + Es D B HEE 6 (kg/hour.m2)
)é'\ /ﬁ%ﬂ%: Et + Es Ft = tip factor 0,013 (kg/hour.kA2)

s E AR AR #E &% 0,013 (kg/hour.kA2)

State of the art & future trends, EAF Technology, International Iron and Steel Institute,
Committe on Technology Working Group on EAF technology, 2000



Oxidizing electrode length

AR E
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Electrode Consumption without Breakage

oA 45 AR T A
* Side consumption.
] FE AR VH A
1400 )
_ De . (ts+tn
*Es (kgit)=N*L*71 * De * * *Fs
Ga N = number of electrodes
RS E
L = oxidizing electrode length (meters)
. . AR KD
* T|p Consump'[IOI’] . De = diameter of electrodes (meters)
RSN L BREZCK)
] iﬁuﬁ EE*&/% *% Dt= dj;%%%riggagrode tip (meters)
3 y
Dt/De = 0,68 for AC: 0,82 for DC
2 ts
° = N * % — * ts = power off (hours) B (/M)
Et (kg/t) N I Ga Ft tn = power on (hours) EHEEH (M)
Ga = tapping weight (tones) H4NEE (1)
| = electric current ( Kilo Amperes)
HHL(TR)
: - Fs = side factor 6 (kg/hour.m2)
Total Consumption = Et + Es D B HEE 6 (kg/hour.m2)
)é'\ /ﬁ%ﬂ%: Et + Es Ft = tip factor 0,013 (kg/hour.kA2)

s E AR AR #E &% 0,013 (kg/hour.kA2)

State of the art & future trends, EAF Technology, International Iron and Steel Institute,
Committe on Technology Working Group on EAF technology, 2000
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2017 Metallic Charge 2 (4B IRl 32,0 32,0 ton Savings T4
Buckets ¥} 3} 338l Ik #t 5,0 2,0
Limes 75 7% 62,0 29,4 kg/ton 6,55/Ton
Carbon Bk 21,9 21,9 kg/ton
| Labor cost A\ T A 15 1 15,1 kg/ton
GLP (Liquid petroleum gas) JﬁﬂgE{fh‘ﬁ 4,0 Nm?%ton
«<E[ETTrode consumption %%{%% 1,55 25,0 S/Ton
Refractory consumption |y @ 7,5 kg/ton 158 $/Ton
Rate Yeld {35 % b ’
Tapping BAE B 6\ 2 Slag_ pllsposal G
e C Tapping 47 1615,0 1615,0 oC
Energy Consumpr’’ @ 580,0 445,0 kwh/ton 12.15 S/TOI‘I
3 \\ M’ ’
17,5 10,0
e 577 —200  Non ferrous JEEkE}
Appa . BThER 25,5 35,0 MVA
Active  <r RITHER 18,9 25.9 MwW
Maintance & ~=~=~*i== 4-to - MeiGBITER 19%  Sales B4
Total m Dust disposal ¥R 40— g1% suz0
Productivity /i 19,54 40,0 ton/h Total
Montly production F F=fg 14.067 28.000 ton/month
Slag & 20% 8% 60$/T0 n
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CONCLUSIONS &

* The Shredding process has a strong impact in the steel making industry,

reducing the direct cost up to 60 $/ton, and increasing the productivity
of the EAF.

A5 FH PR AN R RN AT ML A o EORHIREm, A FR(RE R AN =IX 603550/,
FERKSER T IR HE .

* The productivity improvement related to using more shredded scrap
could be up to 50%, reducing other collateral costs

R B 2 RN L, PR RE R SR £50%, IR HAB B N A

* The electrode consumption savings of using a higher percentage of shredded
scrap input could reach up to $20 - $25 dollars per ton of liquid steel .

I K E R RINBRERE,  BEG MK n] PSR TE #634 20 - 253878
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Excel simulator
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Electrode consumption Excel.xlsx

