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PSI - Process Control & Information Systems
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PSIis a leading supplier of process control software
for utilities and industry.
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PSI Segments & Vertical Markets - For Total Integration of Your Value Chain
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High End Position Between ERP & Automation

Software Levels

4

e

-

Complementary Market
Enterprise Resource Planning
e.g. SAP, Oracle

Complementary Market
Automation

e.g. Primetals Technologies,
ABB, SMS, Danieli

PSle

High-end functionality
Independent
Innovative technology
Complete systems
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PSImetals Production & Quality for Melt Shops: From Ore to Steel

From ore to steel

Charge materials Reduction Steelmaking Secondary Primary forming Forming processes Surface Finished The steel trade and
metallurgy treatment products market operatives
Hot-forming Cold-forming
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Electric arc
furnace

treatmient

Bright product © @ Bl ==

Bar mill

Ziehen, Schalen,
Schleifen

Light sections, bar
Reinforcing and Lie

PSI - Software Excellence in Metals

STAHLAREISEN

PSle



Melt Shop - Which Improvements are Possible?

| Melt shop

= improvements
| that can be
achieved

Production tracking

Reduced costs for
% Thr h From scrap yard
Increased n n raw and alloy 1 0 % oughput to casted product
caster materials (
roductivi
p ty \

+1 l l heat/per day
Predictable 50% less

Dynamic “ Quality degrading

re-routing o
until the very 'J
last minute
7 2017-10-18 PSI - Software Excellence in Metals PS I W

Continuous
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improvements




Digitalization of Your Liquid Production

S

Scrap Yard & Ladle

Heat Scheduling Crane Control Management

o i

Production Process Automation Deviation
Tracking Models Management

L

Heat Release
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Caster Scheduler
From Slab Demand to Heat Orders

Treatment Order
practices dressing

Caster
scheduling

SF RF HSM  SPM CL
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Planning of Heat Sequences: Caster Scheduler

Heat sequence
-| Continuous casting
) Ingot casting

. alla
Production =
orders —

Production |~~~
goals '|"
Rules, O

technical OO

constraints

& standard
practices
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Digitalization of Your Liquid Production

Py

Scrap Yard & Ladle
Crane Control Management

Heat Order

~\

Production Process Automation Deviation
Tracking Models Management

L

Heat Release
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Schedule Execution Management

From Heat Planning to Raw Material Instructions

& CC1 Line Schedules (P2851)

== )

Edit View 7 Filter & PSle
& | &
Production Planning Completed
Line sequence header
o [> [2] | Autofill Create Modify Cut Join ValidatePG Activate Interrupt Cancel
Line Pglds 2 PgKind PGS5tate TargStarta 1 Remark SetupTime ValidCode ValidationStatus
ccl NOOOO000411  Production program  processing 4/2/16 12:00 AM 0 min OK _
cC1 NOOO00000412 Production program released 4/2/16 4:01 AM 90 min OK Ok :
EE NOOOOO00413 Production program | released 4/2/16 9:29 AM 90 min| Out-of-date
a
aw
Input material Remark
il D [ | Split | Create Add Remove CutHeat CutTundish Modify Reassign CalcHeatWeight ChargeCalc(Std) ChargeCalc(Opt)

Local Id POId PoStepld PgRowState PgRowName Remark Weight Steelgrade SeqNo
HODO00S N541_0 4  processing 191 © 17340 0
HODOD0& N541_1 4 | preparing 210 1t 17340 0
HO0007 N5341_2 4 | preparing 197 ¢ 17340 0‘
PO0004 N541_3 4 | released 194 1 17340 oF

a
aw
Output material ] [> [ | Create Remove Change Reassign Cut g
LfdN...& & PoTgt PoStpld... Weight Width Thickness Length Steelgrade OrdR...4 2 OrdR...
1 MVF100351/010/010 20 24 t  2030.00 mm 220.000 mm 6.79 m 17340_0 1
5| MVFI02715/010/010 20 19 ¢t 2030.00 mm 220.000 mm 531 m 173400 1
2 | MVFI03857/010/010 20 24 ¢ 2030.00 mm 220.000 mm 6.79 m 17340_0 1
6| MVFI02491/010/010 20 24 ¢ 2030.00 mm 220.000 mm 6.79 m 17340.0 1
3| MVFI01838/010/010 20 19 ¢ 2030.00 mm 220.000 mm 5.31 m 17340_0 1
7| MVFIOI837/010/010 20 19 ¢ 2030.00 mm 220.000 mm 531 m 173400 1 %
a
i| Feb 15,2017 2:06:16 PM | Profile "Default” was created. @ = 8 2:07:15 PM
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Heat sequence management
+ Take over of casting sequences (continuous casting) or
+ Heat sequences (ingot casting) from planning

Charge & alloy optimization

Ladle usage planning

« Considering availability in OHS
» Checking usage-constraints and
+ Generating usage-suggestions

Online heat scheduling (OHS)

« Exact time and capacity planning of the lines
» Considering malfunctions and down times

» Showing conflicts

« Simulation

PSle



Planning all Production Steps in Melt Shop: Online Heat Scheduler

Casting
Sequences

Production
steps in
melt shop

© Planning of bottleneck facilities
“ Production forecast

Actual

situation ‘

Delays,
break downs

| E==rlE —— I
[ @&
|1 15/02/20162:57:02 PM | User s registered at system. (User: SGrob, Mandatory: ol | ® @ Dev/Main datsbase: Grob Shift Sup: FC Heats: o o B |JESiMeEsen 7 | 301036
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Online Heat Scheduler
Line Downtime (Vacuum Degasser): 2h Between 10am und 2pm
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Digitalization of Your Liquid Production

eatorder | Hearscheauing | [ENEERRGHIGIN | wanagement

o i

Production Process Automation Deviation
Tracking Models Management

L

Heat Release
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Scrap Yard Management
From Load Planning to the prepared Baskets

Material & stock management considers:

+ Master data: analyses, prices, attributes, ...

« Currentinventories: analyses, deliveries, stock positions, ...
» Various material types: scraps, refractories, blocks, ...

« Yard areas: scrap boxes, scrap containers, ...

* Means of transport: trucks, wagons, cranes, ...

Alloy and charge calculation
Preparation of next heat at the scrap yard with special crane dialogs

Chute/basket loading and management

» Scrap composition within chute/basket §

* Analysis ¥ ¥

Management and tracking of single material supplies and its analysis .‘
Scrap disposition: forecast & management of future scrap demand o'o™e'0

16 2017-10-18 PSI - Software Excellence in Metals PS I W



Handling of Raw Material Data

Master data

» Analysis
» Characteristics

FV SY

__Target values by
. charge calculation

b b
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Alloy and Charge Calculation (ACM)
Optimization of scrap input and alloy additions
Can be based on standard burden calculations

Takes into account:
Material composition (scrap analysis, alloy analysis)
Target analysis of actual production step (e.g. EAF) or process step (e.g. fine alloying)
Target heat weight (mass balance); allow or prohibition of reducer if required

Material restrictions: weight, analysis, material, material class
(based on attributes, min-/max-amounts, reliability of analysis, etc.)

Material availability and accessibility in stock

Material additions in following treatment steps

Linear constraints and target key values (e.g. carbon equivalent)
Melting losses (production lines, material, elements)

Determines solution with minimal costs

Keeps unrequested elements on a low level

18 2017-10-18 PSI - Software Excellence in Metals PS I ﬁ



Digitalization of Your Liquid Production

Heat Order

Heat Scheduling

Py

Scrap Yard &

Crane Control

Q3

~\

L

Production Process Automation Deviation
: H Rel
Tracking Models Management eat Release
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Equipment Management

Edit View ? Filter & PSle

@l e
m\ T [ﬁ] [1ii} | 0K < B Bl | v & | New WFStatus Lock Release Start End Balance Count Repair Other | GotoContainer EirrE S x\
Ll e SEXEIZOEIPE T S R —
Backup Roll Backup Rolll ﬂ used used used
Backup Roll Backup Roll2 ) free free free
Backup Roll Backup Roll3 #d used used used Ladle3 :]Dfree
Backup Roll Backup Roll4 Il free free free T |
Backup Roll Backup Roll5 Il free free free
BCC BCC1 ) free free free
L €] I free free free
(g ccz Il free free free
EAF EAF1 I free free free
EAF EAF2 ﬁ used used used
LADLE Ladlel 2] used used used
LADLE Ladle2 2] used used used
[}
i o] Jar] ||q
aw
Egipment History X\ g @ m | M <4bDBl I Equipment parameter X\ g @ il | K4 b |>[|| Bv
ID last heat
EQCOUNT ) free free free
EQHEATING [ free free free Refractories RefXX
EQHEATING Il free free free Relining Temp.
EQHEATING Il free free free Temperature 800
EQHEATING I free free free Spraying Y/N Y
EQREPAIR ) free free free Reason 1 ID Argon brick 66
EQREPAIR Il free free free R2 Id Slide Plate 78
EQREPAIR Il free free free R2 Supplier Refl
EQCOUNT Il free free free 4 Id Relining
8 Il ECIEY | Duration thermal Treatm... min v
| | | @ | & |3| ‘ |II:IT:]3AM
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Equipment Lifecyle: Ladle Management

o Intermediate
Relining cycle repair cycle

P
Relining Inspection
Normal cycle Normal cycle
with heating W|thout heating

v

1 q y

l
> I.I

Standby Heating Available In use

T
New
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Digitalization of Your Liquid Production

S

Scrap Yard &

Heat Order Heat Scheduling Crane Control

Ladle
Management

o i

L

Process Automation Deviation
H Rel
Models Management eat Release
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Heat Production Order Extension with Treatment Practice

Heat order \ Creates basic production order including
from Planning System / specific requirements.

Basic production order
(requirements)

et

The assignment of a treatment practice is
based on a configurable system of rules.

A treatment practice contains an individual
route.

et

Production order with route and
all process instructions

23 2017-10-18 PSI - Software Excellence in Metals PS I ﬁ




Production Tracking: Concept

Production step 1

Process step 1

PS1 start

PS1 end

Arrival

- Transport from/to facility or treatment place

Treatment duration at facility

Heat present at facility

Process step 2

Production step 2

Process step m Process step o

Process step n

Departure

Treatment duration of production step

I Treatment duration of process step

24 2017-10-18
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Treatment Practice Example for Converter Steel Plant

Production step

Process step N
Process step

parameter

Process step
analysis

Linked
documents
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Production Tracking for Seamless Recording of all Operating Data

26

Process automation (level 1/2) Manual input

Tracking of operation data
« Register/Deregister heat at facility
« Additions
« Measurements (temperature, Celox, ...)
« Ladle assignment
« Sample taking
. Register Event model of

heat PSImetals Production
Mapping on treatment practices
« Graphical visualization of process step status Measure Deregister
« Storage and assignment of detailed process data for every heat Sample
« Target-actual comparison and initiation of re-work orders taking Sfer:lfllte

2017-10-18 PSI - Software Excellence in Metals PS I %



Production Monitoring: Process Value Management and Visualisation

Continuous Measurement Support
Basic data collection and visualisation
Easy Configuration of Diagrams

Automatic calculation of new process values based on
measured and computed values

Hierarchical data compression
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Digitalization of Your Liquid Production

Heat Order

Heat Scheduling

Py

Scrap Yard &
Crane Control

Ladle
Management

Q3

~\

L

Production Deviation
- H Rel
Tracking Management eat Release
28 2017-10-18 PSI - Software Excellence in Metals PS I ﬁ



Model-based Process Control

Online-Process control based on energy and mass balances i
. . . 1 1
dynamic heat-status-calculation (temperature, mass, analysis)
Automatic regulation of electrical and chemical energy consumption
connected with congestion control
Aut ti lati f ti terial additi I PSImetals
utomatic regulation of continuous material additions r . Automation

(DRI, HBI, slag former)

Calculation of Charging-, Alloying-, De-Oxidation- and De-Sulfurization
Materials as well as Slag Conditioner

Online-Process Control for Carbon-Reduction, Nitrogen-Reduction und
De-Sulfurization

N
Automatic regulation of Oxygen charging for decarburization (. PRIMETALS BFI

TECHNOLOGIES

Angewandte
Spitzenforschung
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Digitalization of Your Liquid Production

S

Scrap Yard & Ladle

Heat Order Heat Scheduling Crane Control Management

Production Process Automation
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Deviation Management

31

Start/stop/repeat of process steps
Heat A, 120 t

Activate and de-activate of production steps and process cC
steps caster break

Modification of process step sequence

Modification of heat sequence
Re-assignment of a heat to another order (downgrading)
Caster break

Dilution

Dynamic Re-routing until the very last minute New heat B, 50 t Heat A 70t
LF, PS heating casted

2017-10-18 PSI - Software Excellence in Metals PS I %



Deviation Management: Dynamic Routing

=
& PSImetals Execution : Station Monitor LF2 5.13.000
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Application Edit View Workspace Windows 7 Layout

-0 x & PSle
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5 20400 | .03.. .0390 + Heating Rate 10 use transf—
Cr 500 500 .TempControI SamplingProce.._ use equip
MNi v CC CwenSump 2 remaining
Mo . Sampling Temperature 1571 1576 | 1581 - temperaty
Cu 550 | 090 .090 @ Casting DeltaTemp -26 temperaty
Sn PowerRate 2 use powe 1
N 0120 HeatingDuration 2.6 2.6 min p
Al L Temperature 1571 1576 | 1581 temperatL‘:'
v : » p  SamplingProce... use equip:
h il IETS |_ 4 4 [ ] JETH
|| Feb 15,2017 2:01:22 PM | Profile "Fake" was created. e | =
METIL 1 AsUemo/ vMalin gatapase:
|| Feb 14,2017 11:22:58 AM | User is registered at system (User | & | @ f oo & | Q| JEESMY s8am [T7 | | 2:01:30PM

32

2017-10-18

PSI - Software Excellence in Metals

PSle



OHS Scenario: Delay at Caster CC2

@ PSimetals Execution : Online Heat Scheduling (semgantt) SIM 1005.13.000 E‘@E

Application Edit View Workspace Windows ? - @ x & PSle
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Digitalization of Your Liquid Production

= 1
= v

Scrap Yard & Ladle

Heat Order Heat Scheduling Crane Control Management

o i

Production Process Automation Deviation
Tracking Models Management

2
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Production Release & Chemical Release

Process step

Treatment practice:
Release rules

(OK ranges per
process value)

Process step
parameter

Process step
values

Heat PO:

Release rules
(Min/Max per
analysis item)

| Heatanalysis
N
PSle
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Production Monitoring with PSImetals

36

Real-time analytics with Factory Model
» Current figures

« Target figures

« Forecast data

Separate archive database with identic
structure for

» Historical analyses
« Extensive analyses
» Integration of further data bases

Reports

Quallty anaIySiS
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Thank you for your attention!
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Questions?
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implied warranties of merchantability, fitness for a particular purpose, or non-infringement.

PSI shall have no liability for damages of any kind including without limitation direct, special, indirect, or consequential damages that may result from the use of these materials.
This limitation shall not apply in cases of intent or gross negligence.

The statutory liability for personal injury and defective products is not affected. PSI has no control over the information that you may access through the use of hot links
contained in these materials and does not endorse your use of third-party Web pages nor provide any warranty whatsoever relating to third-party Web pages.

All Rights reserved.
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