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The Digital Revolution
There are more mobile phones than toothbrushes



Digitalization

1800 1900 2000 Time

Second
Industrial
Revolution

based on mass production
achieved by division of
labour concept and the use  
of electrical energy

First conveyor 
belt, Cincinnati
slaughterhouse, 1870

Third
Industrial
Revolution

based on the use of 
electronics and IT to 
further automate 
production

First programmable
logic controller (PLC)
Modicon 084, 1969

First
Industrial
Revolution

based on the introduction 
of mechanical production
equipment driven by
water and steam power

First mechanical loom, 1784

Fourth
Industrial
Revolution

based on the use of 
cyber-physical systems in
dynamic production networks

Automation Electrification  Mechanization

First approaches of 
melting of virtual and real 
world of production

Industry 4.0
The 4th Industrial Revolution



Next train arrives in

11 minutes

Digitalization enables

fast and confident 

decisions
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Multiple factors are bringing urgent challenges in the cement industry
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Efficient use of

resources
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Navigate fast and flexibly, using the power of data 
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Navigate fast and flexibly, using the power of data 



quality

efficient

flexible

faster

ÅIncrease energy efficiency

ÅReduce carbon emissions

ÅReduce water consumption

ÅFaster approvals

ÅFaster batch release

ÅSmart modular standards

ÅMore effective compliance

ÅBetter process control

ÅData integrity & consistency

ÅFaster capacity expansion

ÅFlexible, modular operations

ÅMultiproduct facilities

ÅLower waste

ÅImproved productivity

ÅImprove equipment utilization

Quality
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Speed

Efficiency

Cost

Reduction

Energy

Efficiency

Environment

Protection

Capital

Efficiency

Five key business drivers in the cement industry



Quality

Sustainability

Flexibility

Speed

Efficiency

Digital Twin & 

Simulation

Paperless 

Manufacturing

Smart 

Maintenance

Energy Efficiency
Remote Diagnostic & 

Virtual Commissioning

IT & OT

Cybersecurity

IIOT, Cloud

& Edge

Continuous 

Manufacturing

Driving our Focus Topics with our key customers through co-creation



DIGITAL TWIN AND SIMULATION

Digital twins to 

win the race 
against time



Performance data

Realize and optimize

Insights from performance

Continuous improvement

Commercial
Manufacture

The
process

The
product

Consumer

Digital Enterprise



Enabling Predictive Engineering Analytics

3D SIMULATION

SIMULATION

1D SIMULATION

Customer Usage data

Simulation data

Test data

CONTROLS

TEST MODELING

Historical data



Mapping between Real and Virtual Siemens World

Real World Virtual World

SIMATIC S7

Remote IO/

devices

Actuators/

Sensors

Plant/

Machine

Automation 

System (AS)

HMI: PCS 7 OS 

Server/WinCC

Simulation 

of Drives/Signals

HMI: PCS 7 OS 

Server/WinCC

SIMIT VC ïVirtual ControllerSoftware-in-

the loop

Emulation of 

AS

SIMATIC S7PLCSIM Adv. Hardware-in-

the loop
PROFIBUS or PROFINET 

via SIMIT Unit 

Real AS

Simulation 

of technological 

behavior

SIMIT

Process behavior w/o 

chemical reactions

Simulation 

of Signals
SIMIT

High fidelity chemical 

process simulators

3D or discrete 

event driven simulators

SIMIT-Connector to domain specific simulators



Equipment Design - Simcenter for Mixing Reactor Performance

Optimizer processes: explore design and operating conditions

Feasible Designs
Infeasible Designs

Baseline Design Improved Design

Fourfold decrease in power 

consumption while maintaining 

blend time

Å Evaluate effect of 

operating condition 

change

Å Balance 

counteracting 

parameters

Å Understand 

correlation of 

multiple variables

Å Evaluate effect of 

design change



Equipment Design - Simcenter for Mixing Reactor Performance
Covering a wide range of performance indicators

Heat Transfer Blend TimeSolid suspension

Gas Hold up Flow Patterns

Multiphase MixingJust Suspended Speed

Bubble Size Distribution

Power Consumption

Mixing Performance



Production Digital Twin
Production Simulation ïAutomated Machinery

Unit Operation Design / Validation

Machine Design Machine Performance Optimization





Electrical & automation behavior 

simulation

Virtual 

Commissioning

TIA Portal

S7-1500

PLCSIM Advanced

WinCC

Simulation Unit

SIMIT 9.1

NX MCD 12

Virtual commissioning
Switching HiLăĄ SiL



Closed Loop Manufacturing

Automation Design & Virtual Commissioning

Use the Machine 

Model to generate 

and validate the 

automation codeé

éand in the real 

world



Extending the Digital Twin to cover plant and process

Simulate 

Material & 

Logistic Flow

Plant Simulate

1 2 3 4 5



Extending the Digital Twin to cover plant and process

Simulate & 

Program 

Robotics

Process Simulate

1 2 3 4 5




