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Industry 4.0
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Production Management 4.0
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Production Management 4.0

e . ! = ] .
Market Pull ‘ ) Q
Fast reaction in production, executed with high precision and flexibility ,) R —
: }) ’ |
Demanding factors in supply chain management: less predictable demand . s z ‘
patterns, reduced lead times, minimization of inventories ; I
Demanding factors in quality control: cost reduction (first time right), A g/\—\ _\_";ﬂ |
nonconformity management, production optimization ‘ e Lo 4
A " f ' ~ =
- & _ ,.
" / ¢ s A
”3 Metals Production . oy N - |
Management 4.0 \‘(—«

/Con nectivity

Within the factory: Automation, Sensors,
Internet of Things

With the outside world: Cross-site,

\Suppliers, Vendors, Customers, Logistics )

b_\

S

Data Science and (explainable) Artificial

Analytics

Intelligence / Machine Learning 'i/

Simulation & scenario management

J
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Framework for PMS 4.0
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Framework for PMS 4.0

~ )
Workflow

Management

\ 4
-

a )

Flexible modelling of end-to-end business processes

Orchestration of software service and human interactions

BPMN interface for business users o F@» H@a EEEEEEEEEE H@ Hﬁm H@ 1
Use pre-defined best-practice workflows Ej
Easy customization T X —
1%&1”” $
Demand

Tracking of workflow status

& J

METEG ¢
6 2023-06-29  PSI - Software Excellence for Steel & Aluminum Producers | Confidentiality: Public P 6™ESTAD 2“23 PS I k2




Framework for PMS 4.0

(  Plug&Play )
Integration of

el Service Bus: Technical infrastructure for synchronous
and asynchronous communication

« Commands for direct service calls

 Events for asynchronous information posted and
consumed by registered services

- Integration of external services

 Services in any programming language
can register their APIs

‘ - Adapters available

l
_ERP_

Services

SCM

i.

I
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Framework for PMS 4.0

{ )Y . ( )
4 )
= - Non-disruptive update
* (Almost) No downtime
 Rolling / decopled updates of services

——

|

Common Services

- Scaling: component instances in parallel

O,/" - Easy replacement of functionality

- More independent development of new
features [

- )
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Framework for PMS 4.0
2 )

Extension Mechanism of the data model allows
« system integrators to enhance the scope of a solution as per their needs
« customers to implement business specific use-cases

Static extension: Add an entity by programming, requiring recompilation and re-deployment
(product/project level)

Dynamic extension: Add an entity at run-time as part of the system'’s configuration by an
advanced end user

\_ A

Entity

Extensions
_ Y,
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Framework for PMS 4.0
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Metals Production Management 4.0

And in practice?
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Due Date Quoting: Workflow Adaption
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No guota

Product not available
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o
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ﬁgj Feasibility
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system Product

Configuration

Due Date
confirmed -

Customer's
inquire arrived
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Due Date Quoting: Workflow Adaption

No quota

Product not available

feasible
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Configuration
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Due Date Quoting: Workflow

No quota

Product not available

feasible

3 Feasibility {%}
Entry inquire to Check by
Product
Configuration

ATP Check Due Date
confirmed

No quota
available

Requested date
not possible

Order not feasible

% 2
Ry Inquire to Check by O ATP Check CTP Check | ERFRCIS
system ec y‘ raer ec aC confirmed
Dressing

Customer's
inquire arrived
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Due Date Quoting: Workflow Adaption

&

Entry inquire to
system

Customer's
inquire arrived

ﬁ

=D

Entry inquire to
system

Customer's
inquire arrived
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e Entry inquire to
system

Customer's
inquire arrived
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No quota

Product not available
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Feasib\lity
Check by
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Configuration

Due Date
confirmed

No quota
available
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Feasibility @)}

Check by Order CTP Check
Dressing

. No quota

available

Order not feasible
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Check by Order ATP Check
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Due Date Quoting: Workflow Adaption

No quota

Product not available

feasible

[g]] Feasib\lity
Entry inquire to Check by
system Product ATP Check
Configuration
Customer's

inquire arrived

Due Date
confirmed

No quota
available

Requested date
not possible

Order not feasible

~ ;
= %Feasibiiity ©
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[
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No quota alternative due
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Predictive-Prescriptive Quality Control with ML: Example

As-is upstream
process data +
expected downstream

process data MLPre dlctlve
- Model

Prediction of Mechanical Properties
on final product

\
Cald Ralling Mill — — Cold-Rolled Coil
CAPL Production method S — (Full Hard) @
Continuous Annealing Line
* Reaction needed
BAF Production method D
Cold-Rolled Ceil l

Electrolytic Cleaning Line Annealing Furnace  Temper Rolling Mill

Production proceeds as

ML Prescrlptlve planned

Plant graphic © nipponsteel.com

- Model

e Downstream material-specific prescription r=.
for risk minimization, e.g. annealing =
temperature, temper rolling reduction etc.
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Predictive-Prescriptive Quality Control with ML: Generic Concept

) R
Python P
Production Management System . | Julia
Production ML Predlctlve vatsb  julia

Octave
Maple ‘\

Mathematica g,
-

Qualicision N

Event Bl Model

Quality
Control
4.0

My
Spark Spark®

ML Prescnptlve IE Quality
Model | Evaluation
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Predictive-Prescriptive Quality Control with ML: Architecture

P e R B L

/Production Management System

Non-Conformity

Producton X __ _ {1 __ __ + 1 _ _ _ _ _ Management

Order ] j I |

Management

—_— . - - - e e e e e e

0

= Quality | (7,)

= Evaluation — —

c w r :

Re] =

< l l 5 K . 0 !
f - : | @ |
= . . b= | @) I
g Material Production 1 _ _ _:OJ _ I o mm

5 Management Tracking > Creation of 1 4 _— E |
c T Digital Twin a | I
= 8 B input for ML v

S W L
= model =0 =GR

=

o

Quality Data
Management

% Quality

Data Warehouse

Material
Genealogy
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External Applications

|
5
I

| Deplok/ed ML model

Prescriptive Model

Predictive Model

J
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Thank You for Your Attention!
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Copyright 2023 PSI Software AG.

No part of this publication may be reproduced or transmitted in any form or for any purpose without the express permission of PSI Software AG. The information contained
herein may be changed without prior notice.

PSImetals, PSlintegration and other PSI products and services mentioned herein as well as their respective logos are trademarks or registered trademarks of PSI Software AG and
PSI Metals GmbH in Germany and in several other countries all over the world. All other product and service names mentioned and associated logos displayed are the trademarks
of their respective companies. Data contained in this document serves informational purposes only. National product specifications may vary.

The information in this document is proprietary to PSI. This document is not subject to your license agreement or any other agreement with PSI. This document contains only
intended strategies, developments, and functionalities of the PSI product and is not intended to be binding upon PSI to any particular course of business, product strategy, and/or
development. PSI assumes no responsibility for errors or omissions in this document. PSI does not warrant the accuracy or completeness of the information, text, graphics, links,
or other items contained within this material. This document is provided without a warranty of any kind, either express or implied, including but not limited to the 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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