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From Ore to Steel (1/2)

Charge Materials Ironmaking Steelmaking Secondary Metallurgy

Blast Furnace Basic Oxygen Ladle Vacuum
Converter Treatment Treatment

Ores:
dressed
pelletized
sintered

Reducing agents:
coke
natural gas
coal

m=mmes SOlid metallic materials
== SOlid charge materials
s hot metal

liquid crude steel

COREX

Electric Ladle Vacuum
Arc furnace Treatment Treatment

Direct Reduction Plant

BT )

Remark: applies for typical process route, special applications might not be covered
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Continuous Casting

Thick Slab Casting

Width: 600-3300 mm
Thickness: >300 mm

Width: 600-3300 mm
Thickness: 70-300 mm

Bloom / Beam Blank Casting
p250 mm

Billet Casting

<250 mm
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From Ore to Steel (2/2)

Continuous Casting

Thick Slab
Casting

Slab / Medium Slab

Casting

Bloom / Beam Blank

Casting

O

Billet
Casting
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Bloom,
preliminary
sections

Pickling Line

Hotstrip Mill

liquid crude steel
mm— solid “red-hot” steel
=== hot formed steel
= col|d formed steel
me=mmms cOated steel

Reheating Hot Rolling Pickling Cold Rolling

Cold Rolling Mill

Pipe Weldi
ipe Welding

Surface Treatment

Color Coating

Skin Pass Mill

Hot-Dip Galvanizing

Peee

A4
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Section Mill

Bar / Wire-Rod Mill
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Drawing, scalping, grinding

D
4
o
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Finished Products

Heavy and medium plate

Surface treated sheet:

- galvanized sheet

- color coated sheet

Sheet / coil

Hot strip

Welded tubes

Sectional steel,

(heavy sections, T-beams,

rails, sheet piling profiles)

Special steel

Merchant bar (light sections, square, flat,...)

Wire-rod, bars
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SIEMENS
Actual situation VAIAD

Impact of transport system can not be
calculated analytically

Capacities of different aggregate groups
have to be aligned

Coordination within the plant
Difficult to evaluate layout variants

Challenge

Use of metals specific industry library
with decades of knowlegde

Implements a realistic simulation model
= Conduct experiment using the model
Provide complex scheduling algorithms
Siemens standard simulation software

Solution

Increase production

Identify bottlenecks

Reduce lead times

Decrease of setup operations
Reduce refractory costs
Optimize crane operations

Environ- Typical

* Reduced consumption of
electrical energy

customer
benefit

mental
benefit
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SIEMENS
SVAI‘s steel library OSIRIS VAIZ

Customer Specific

Customized Simulation Model Objects

A 4

Transport Generic Libraries
Management

= Steel specific library to model the material flows in a steel plant between
melting aggregate and caster
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SIEMENS
Data management VAIZ
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Order Management VAIZ

®DualPhaseSteel GHSLA(LC) © High Carbon(D.50%<C<1.00%) @ HighCarban(D 25%<C <0 50%) o LowAlloyedStructuraiSteel @ MedCarbon(D. 15%<C<0.25%) o MildSteei(LC) @ Speciallges

Mame: OrderMamt
DualPhaseSteel @ 031% @ 031% 2% ‘ 1.56% ‘ +.25% @®oxn I :
D General Product Mix ]‘Sd'ledule]
HSLA{LC) Q 156% O 156% 4 781% 626% Q 1.56%
High Carbon Qo31% Qo3% : O 1.25% @ 156% O 1oss | Groupfilter: I<AII> ZI
HighCarbon @ 031% @ o3% 125% ‘ 156% ‘ 1:25%
Id Type Group Product | BatchSize Percentage
LowAlloyStructSteel 437% 417% 417% 4i7% 1 Heat 1 MSBLF1 6 0.12
2 Heat cc1 MSELF... 6 0.01
MedCarbon ‘ 167% ‘ 167% ‘ 167% 157% 167% 167% 3 Heat CcC1 MSBRHI 6 0.807
4 ' Heat cct | MSBR... 6 0,01 -
MildSteeliL 500% 625% 500% 125% 1.25% 125% S Heat CC1 MSBST1 6 0.053
( C) o Q Q 6 Heat ccz MPTLFZ 6 0.42
i @ 031% @ 031 @ 031 125% 156% 7 Heat cCz MPTLF... & 0.05
SpeciaHSLA ‘ ‘ . 8 Heat ccz MPTRHZ 6 0.06
9 Heat cc2 MPTR... 6 0.09
T WY O W/ T 0o oleg @ wore Toro [ vy e R 10 Heat cCz MPTSTZ 6 0.38
o|lo|lo|lad|lg|o|lo|la|lag |||l |la|e|a|le|w | |q]|®©|F
= | = |5 == = = |5z ~ = =] 11 Heat CC3 MBMLF3 6 0.208 -
é XX | X % X | X | X é é x| X é é é > é é é = é x 12 [y o nADhAl < n ;l
o|lo|lco|lo|N|B| | b|B| |||l |||k~ |B|N || |DB|wW|c
—|o|lglo|lN|d|N|Ad|lF | T|S|S|w| || |K~|k|&~|K~|[| 0|
— |||l | N|N|N|~v ||| T |~ |||~ |~ ||k~ |+~ |« e -— =
- - | - - = | - - | = -~ - < oK I Cancel l: Apply I
Product Mix

= Orders are created by using probability functions

» |f a production orders are available these can be used instead of randomly created
orders
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APS Scheduler VAIAD

&3

L T N S N S S S SN S S SO S P
S W N = O w0 AW N = O

W s 3 s W N

Osiris Resource Chart

Resource

CC1
Cccz
CC3
CC4
Ccs
CCe
a7
RH1
RHz
RH3
LF14
LF1B
LF2a
LF2B
CON1
CONz
CON3
CON4
CONS
BOF1
BOF2
BOF3
BOF4
BOFS
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Janwary 02 | Monday January 03 Revise caster start
6PM | ; = - | il : times (sequence
remains unchanged)

Plan primary
metallurgy
aggregates
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SIEMENS

Transport Management VAIZ
Name: | TransportManagement ‘Object Table

Obfects | Traks | Transporter | Networks | Transport management is universally

applicable

g(T)?:f Semd Object: | Models Frame,5TO1 . :

Bors Lot B Transport heights are defined for each

sors Bessiov |1 aggregate/crane

Lrie losdTme: [V Object Spectic [30.0000

tr28 Uroad Tine: 17 ObjectSpectic [30.0000 Transporters are created on basis of this

Rits object

R A Lo

Y R e Network planning is used to restrict

certain areas/transports

Intelligent collision control allows reliable
crane transports

Several strategies for crane dispatching
are available
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Transport Management VAIZZ
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SIEMENS
Methodology VAIZ
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Example
Steel plant with 3 BOF, 4 CCM
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Results SIEMENS
Utilization of aggregates VAIZ

Ltilization 00
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Results SlEMENS
Lead time vs buffer time VAI A

Lead Time
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Results SIEMENS
Crane cycles VAIZD
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Contact

Andreas Huber
Senior Simulation Consultant

| MT PEP PL3

Siemens VAI Metals Technologies GmbH & Co
Turmstr. 44

A-4031 Linz

Phone: +43 — 732 — 6592 — 74281
Mobile: +43 — 664 — 88448362

E-mail;: huber.a.andreas@siemens.com

Philipp Laaber
Calculation Engineer

| MT SM TY CP

Siemens VAI Metals Technologies GmbH & Co
Turmstr. 44

A-4031 Linz

Phone: +43 — 732 — 6592 — 74611
Mobile: +43 — 664 — 6150256

E-mail; philipp.laaber@siemens.com
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