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PSI Software AG Segments and Sustainability Cycles

Production

Transport

Production Management
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PSImetals - Bringing the Excellence Together

Production Management

PSI Energy Markets PSI Metals PSI Fuzzy Logic

s oy

Energy Trade and Sales Steel, Aluminium & Copper Manufacturing, Mining Industry
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Decarbonization - Facts and Challenges of Today and next Decades

Customers are asking more and
more for CO, reduced products.

Q

Classical BF/BOF steelmaking will
be replaced by processes using
Green Hydrogen and DRI,
Smelters and Electric Arc
Furnaces.

Enormous demand for Green H,,
DRI, hence renewable Electric
Energy to drive the
transformation.

“The future is Electric Energy”,
we must deal with lack of
availability, high and fluctuating
prices

Transformation will take time -
Hybrid Steelplants will be the
solution for the coming decades.

LR LR

ENERGY HAS TO BE MANAGED

i 9023 PS1
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Presenter Notes
Presentation Notes
Steel is also a vivid material, it makes the world tick.

It is a core pillar of our modern society.�The high-tech engineering material to build
the infrastructure for sustainable energy,
our future Mobility,
as well as climate neutral buildings.

A world without steel is unthinkable!



The Silver Bullet to Climate Neutrality: Hydrogen-based Direct Reduction

W LW [ Iron Ore

4

' [~
Alternative Energies o %
b Shaft Furnace & % H, + H,0
[ v v [Cl:lz}
!
_ L
1,_ | |
- !" - L]
4 b o
EAF
r. ’
0 il '

DRI-Smelter i ; ? ii
BOF ﬁ H i
[T

Copyright: Wirtschaftsvereinigung Stahl, https://www.stahl-online.de/wp-content/uploads/Grafik Wege-zum-gruenen-Stahl RZ Poster-A1_WEB.pdf

Natural
Gas

METEG ¢
7 2023-06-29 PSI - Software Excellence for Steel & Aluminum Producers | Confidentiality: Internal PSI ﬂ. 6™ESTAD 2023 PS I El


Presenter Notes
Presentation Notes
So the Game Changer and Silver bullet will be the Iron Ore reduction process!
Instead of Blast Furnaces, „Direct Reduction Vessels“ are used to produce DRI – so called Direct Reduced Iron -. DRI are firm, small balls, called pellets.
This technlogy is already used today with Natural Gas,which leaves again CO2, although much less.

Click: The real Game Changer will be to use Hydrogen to react with Oxygen, the byproduct will just be Water!
But still an issue.
Today 90% of the Hydrogen is made of fossil fuels, mainly natural gas. To produce the Greensteel of the future, we need also green Hydrogen. And that can be produced by using alternative energies in electrolyzers.

Our customers are going different ways on the Hydrogen Route.

For example Arcelor Mittel and Salzgitter in Germany or voestalpine in Linz will replace their BOFs step by step with Electric Arc Furnaces to melt the DRI together with scrap.
Others like Tata and thyssenkrupp will leave their BOF plants as is. But the BOF process needs liquid iron. Therefore, DRI will firstly be molten in Induction Furnaces, so called smelters.

Switch 1:15


https://www.stahl-online.de/wp-content/uploads/Grafik_Wege-zum-gruenen-Stahl_RZ_Poster-A1_WEB.pdf

Qualicision-
based
Online
Heat Scheduling
in Hybrid
Melt Shops

How does PSImetals support the
Digitalization and
Decarbonization?
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Presenter Notes
Presentation Notes
But the most important question for us is:

How can PSImetals support the transformation?

Switch 
 

 



Smart Management of Conflicting Targets is More Key Now Than Ever

LEAN STOCKS
ENERGY AVAILABILITY &

VOLATILITY
ENERGY USAGE &
PRICE
DUE DATE

11

&
(- N

Nowadays “Green KPIs” have become crucial for production management and optimization

THROUGHPUT

EMISSION

QUALITY
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Online Heat Scheduling - Manage the Complexity of Hybrid Melt Shops

Routing and exact scheduling based on steel

grades and line availability
Schedule material/crane logistics
- Hot metal ladles, scrap baskets, DRI, steel ladles

Schedule BOF/EAF campaigns based on

availability/limitation of hot metal, H,, DRI, energy

1
i
3

Prioritize heats and sequences to increase hot

75507 Nov 3§, 2022 715 AM 0.0 000 000 1141676 Proces | GOD0075# 54000 27,120 Nov 30, 2022, 43 PM 000000 000 141678 Act | 21990 0ec1, 20221
[100% “B1% | 3653 30R.4] 30%5] 30RE] 30%el] 0% 361131 344 361 | 360 341 | 340 30 | 360 [ 340 341 365 303 30A] 309 20q 30A 3R 303] 30A| ¢
R I AR PR T H R ek b aalians s e Rt

connect rate to Hot Rolling Mill
Optimize Timing to reduce Temperature Buffers

Resource Demand forecasts:

« Hot metal, Electrical Energy, DRI

10

Provide forecasts to Energy Supplier
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Presenter Notes
Presentation Notes
Foreacsting of different resources
Hot Metal Stock evolution over time
EAF / LF Electrical Energy Demand based on Steel Grade Dependant Scrap Menus
Schedule Optimization considers availability of resource but also e.g. for Electrca Energy given limitation during the day (e.g. price levels, Green Electricity)
In the same wa we could forecast DRI, H2 


& PSlasm

Master Data Operating Data Scheduling Execution Analysis Integration Administration Sp models Configured screens Gantt Charts
Workspace profile v Main view profile v Configure menu v Theme v Panel v Change password Synchronize scopes m Alerts 3 Exit
View v
Window profile v Action profile v QVC v - Change language v Export permissions Admin GUI v
Windows v
View configuration Other Administration Application

Directive Resources Gantt: Default production simulation: Default production simulation  x

System ?

PSle &

resday, 10.05.23, 08:00 Wednesday, 10.05.23, 09:00  Wednesday, 10.05.23, 1000 Wednesday, 10.0523, 11:00  Wednesday, 10.05.23, 1200 Wednesday, 10.0523,13:00  Wednesday, 10.05.23, 1400 | Wednesday, 10.0523,15:00  Wednesday, 10.05.23, 16:00  Wednesday, 10.05.23,17:00  Wednesday, 10.05.23, 1800  Wednesday, 10.05.23,
+ I:iSeq.-- 4+ RSID RS Name 5 30 45 00 15 (30 (45 00 15 30 45 00 15 30 45 00 15 (30 45 00 15 30 45 00 15 (30 45 (00 15 30 45 00 15 30 45 00 15 30 45 00 15 (30 45 00 15 30 x| &
% ¥ Simu
-
[+]201 BOE1 Basic oxygen f... ) F M 7025_1/2 BOF May 7036_3/2 BOF May 7025_4/2 BOF May 7025 6/2 BOF May 7036_7/2 BOF May 7024 0/2 BOF May 7024 3/2 BOF May 7024 _6/2 BOF May = Def
Scheduled Scheduled Scheduled Scheduled Scheduled Scheduled Scheduled Scheduled
=) 5 Basic oxvgenf.. 7025}072 BOFM 7036_2/2 BOF May | | 7025.3/2 BOFMay | | 7025.5/2 BOFMay | | 7036.6/2 BOF May | | 7025.8/2 BOF May 7024_1/2 BOF Ma 7024.4/2 BOF May 7024_7/2 BOF May
PYgen .- Scheduled Scheduled Scheduled Scheduled Scheduled Scheduled Scheduled Scheduled
203 BOF3 Basic oxygen f. 7036_1/2 BOF May 7025_2/2 BOF May 7036_4/2 BOF May 7036_5/2 BOF 7025_7/2 BOF May 7036_8/2 BOF May 7024_2/2 BOF May 7024_5/2 BOF May 7024 8
Scheduled Scheduled Scheduled Scheduled Scheduled Scheduled Scheduled Scheduled Schedu
251 EAF1 Melting Furnac 7035.0/2 EA | 7035_1/2 EA | 7035_2/2 EA | 7035_3/2 EA | 7035_4/2 EA | 7035.5/2 EA | 7035_6/2 EA | 7035_7/2 EA | 70358,
Scheduled Scheduled Scheduled Scheduled Scheduled Scheduled Scheduled Scheduled Schedu
301 LF3 Ladle Furnace3 7036.0/3 LF May 7025_1/3 LF May 7036_3/3 LF Ma 7025.4/3 7025.6/3 LF 7036.7/3 7024 0/3 7035_1/3 LF May 10, 20 7024 3/3 LF | 7035.4/3 LF May 7024 6/3 LF
Scheduled Scheduled Scheduled Schedule Scheduled Scheduled Scheduled | Scheduled Scheduled Scheduled Scheduled
=5 =R S 7025.0/3 LF May 10, || 7036.2/3 LF May 1| | 7025.3/3 LF 7025.5/3 LF May 7036.6/3 7025.8/3 7035_0/3 LF May 10, 202 || 7024.2/3 LF | 7035_3/3 LF May 10, 7024.5/3 LF | 7035.6/3 LF
Scheduled Scheduled Scheduled Scheduled Scheduled Schedule Scheduled Scheduled Scheduled Scheduled Scheduled
303 LF4B Ladle Furnace4 B 7036_1/3 LF May 7025_2/3 LFM 7036_4/3 LF May 7036_5/3 7025_7/3 7036.8/3 7024_1/3 L | 7035_2/3 LF May 10,2 7024 4/3 L | 7035.5/3 LF Ma 7035
Scheduled Scheduled Scheduled Scheduled Scheduled Schedule Scheduled | Scheduled Scheduled Sche
401 RH1 RH Vacuum De...
402 RH2 RH Vacuum De...
NODOD003144 5,400 0 15,353 May 10, 2023, 8:30 AM 0.00 0.00 0,00 511 Mat Prepared 38,094 system 2023-05-05 09:18:02 system 20 il L Rk b [T ot -05 09:17:03 system 2023-0¢
. e RAd | LRSalfAs | RS | WrbsHka | 0R5AC | 0REHMLC| 2 SRAGHACC | TRATHACC .
[T T T T T T I T T T I T T T T ITT] C T [ T T T T 1T 117
S S S S D s S W S S S S S S_— T T 1 1 1T 1T T T T 1
0p03155 5,400 0 18,687 May 10, 2023, 8: 0.00 0.00 512 Mat Prepared 47,491 system 2023-05-05 09:28:33 system 2023 .00 512 Activated 47,410 system 2023-05-05 09:28:18 5)
s02 DRBaLfAaCC M| Z0RB4AEICC | EPRBAAESCC M) EPRBMAACC M| Z0RBH: Galf2a | L0RERIAd | SPRGaHAd] SPRSAHAd | SPRRcRda
S A S YA N Ay A Ny W N S | [T T T T T T T T T I TIITTT
N Y S I S S N Y M O Y S| T 1 T T T T T T 1T T [ 1 1
Energy usage
Operati erview Capacity Curve Gantt
.10.0523,00:00  Wednesday, 10.05.23, 1000 Wednesday, 10.05.23, 11:00  Wednesday, 10.05.22,12:00  We . 10.0522,17:00  Wednesday, 10.05.23, 18:00  Wednesday. 10.05.23,
+ 30 45 00 15 30 45 00 15 30 45 00 15 30 45 00 | - -
I~ Energy Prognoses
Energy availability
SYECYTEs memmma T it i = - total Energy Demand
- Green Energy
, , availability
Energy requirement .
- additional supply
_ L " 1 I I — — '—
1003




Qualicision
and
Green KPIs

How does PSImetals support
Digitalization and
Decarbonization?
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Presenter Notes
Presentation Notes
But the most important question for us is:

How can PSImetals support the transformation?

Switch 
 

 



KPI Dashboard - Analyzing and Balancing Classical vs. Green KPI

e KPI Relation Matrix
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Qualicision Solver and Green KPIs to Steer Heat Schedule Optimization

Throughput # | adles
(# of Heats) in use
' = -
Caster Utilization
Qualicision KPI Factors ~ g _ ¥|arﬁeto CaSt
CASTERUTILIZATION ~ _ 4
0.00 N
LADLEBUFFER # EAF Heats
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100.00 ,\
o
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Qualicision Solver and Green KPIs to Steer Heat Schedule Optimization

Adding Green KPIs for ,,Qualified Decision”
Renewable Electricity usage

DRI / Hydrogen usage

Electricity Price

Tap Temperature

LF Heating Temperature
Ladle Re-Heating Energy
CO2 Emission

METEG ¢ 2023 PS I
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Qualicision Solver and Green KPIs to Steer Heat Schedule Optimization

Adding Green KPIs for ,,Quallfled Decision”

nnnnnnnnnnnnnnnn

» Renewable Electricity usage

' DRI/ Hydrogen usage
o Electricity Price

- Tap Temperature

» LF Heating Temperature

' Ladle Re-Heating Energy
» CO2 Emission
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Qualicision KPI Dashboard - Scenario Management

=) z;, zf,\z )
o

?”%“3"
2w ZLLZ?Z ?L

Y BB {

METEC ¢
19 2023-06-29 PSI - Software Excellence for Steel & Aluminum Producers | Confidentiality: Internal PSI ‘ W 6™ESTAD 2“23 Pb 1



Green KPI-driven Optimization - Keeps Planning & Scheduling with Production in Sync

PSImetals

forecasts energy and

resource demand

considers availability,

limitations and price

aligns and optimizes

production accordingly

balances economical and

ecological goals

saves energy and CO,

Schedule & Forecast

emissions

Scenario Analysis

METEG &
- - - Software Excellence for Stee uminum rFroaucers onfidentia ItyZ nterna
20 2023-06-29 PSI - Sof Excell for Steel & Alumi Prod Confidentiality: I | PSI W 6™ESTAD 2“23 PS I T



Scheduling
impacts
Energy
Management
and
Purchase

How does PSImetals support the
Digitalization and
Decarbonization?
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Presenter Notes
Presentation Notes
But the most important question for us is:

How can PSImetals support the transformation?

Switch 
 

 



Energy Procurement - Typical Energy Mix

)Iong-term )medium-term )own production ) day ahead/ intraday

1 1
v

5 Phelix-Bas ~uture (rollierend; €/Mvvn)
2010 2011 2016 2017 2018 2019 2020 2021 20 2023
J|JF2011|JF 2012 ,|JF 2017 | JF 2018|JF 2019 |JF 2020 JF 2021 |JF 2022 |JF 2083 | JF 2024
,84 |J: 64,48 |@: 69,02 | k ,06 |&: 33,51 | J: 40,51 | @: 53,95 |F: 57,67 | J: 49,04 |J: 107,232 398,88(:199,07
6(_1 .49,20 |3: 49,90 |&: 56,07 | D:a . 30,97 J:26,58 | J:32,38 |(D:43,84 |J:47,82  J:40,17 | J: 88,42 D ZSE,II;E @:159,30
A
< \
; 500
=
~. 400
W
£ 300
200 !
PN
100 [ ¥
0
5338888833 333983533389533233535533233338~7RAANRAR
N O D NN N O M 0 e O - N~ NN O NN - W o QD N>~ N N O M 8 = W o [=2}
&3 8885088588385388608e88883388605888858402¢3828
e = e = = e = = = e e e = = e e T e e = e = = e = T = = = T = T = = T
o O 0 0O 00 o0 0 o 00 0O o0 o0 0O 0O o0 o0 o0 o o0 o0 o0 o0 o0 o0 oo o0 o0 o0 oo oo oo o o o o
——Jahresfuture Baseload (rollierend) ——lahresfuture Peakload (rollierend)
Quelle: EEX

W ism 2028 PS1
22 2023-06-29 PSI - Software Excellence for Steel & Aluminum Producers | Confidentiality: Internal PSI 6™ESTAD .



Energy Procurement - Typical Energy Mix

)Iong-term )medium-term )own production ) day ahead/ intraday
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Harmonising Production Planning & Scheduling with Energy Procurement & Trading

gari=

PLANNING & SCHEDULING t had

Long-term planning A&D O
(S&OP) i ‘i

Mid-term planning
(Order & Material Planning) 7 . . ENERGY PROCUREMENT

Long-term Procurement

Mid-term Procurement

Own Production

- By

Day Ahead / Intraday Market

Short-term planning
(Line Scheduling)

Schedule Execution
(online)

METEG & 2023 PS I
24 2023-06-29 PSI - Software Excellence for Steel & Aluminum Producers | Confidentiality: Internal PSI W 6™ESTAD El



Ecosystem - Production Scheduling and Energy Trading powered by Qualicision Al
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Qualicision Smart Day Trader - Energy Trading Based on Scheduled Energy Demands

% Qualicision Smart Day Trader
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Conclusion

How does PSImetals support the
Digitalization and
Decarbonization?
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Presenter Notes
Presentation Notes
But the most important question for us is:

How can PSImetals support the transformation?

Switch 
 

 



PSImetals supports the Digitalization and Transformation to Green Production
Management

Classical Planning & Scheduling Services

optimize and balance process flows and resource
usage,

they use efficiency KPIs as optimization targets,

where cost effectiveness often implies sustainability.
With PSImetals, we are setting a new Impulse

The smart combination of schedule optimization,

combined with energy demand forecasts,

powered by green KPI driven Qualicision methods,

solves the challenges of cost-effectiveness,

and sustainable resource usage,

in the complex world of Hybrid Steel Plants.
Trading off Economical and Ecological Production

Management
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