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1st Industrial Revolution  
  

  

~ 1780 

- Mechanical production equipment based 

on water and steam motion 

- The telegraph enabled instantaneous 

intercontinental communication;  

- Innovation in agriculture. 

2nd  Industrial Revolution  

  

  

~ 1870 

 - Electricity allows work division and mass production;  

- First manufacturing line - Henry Ford (Ford Model T 

- 1913). 
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3rd   Industrial Revolution  

  

  

~ 1960 

- electronics and IT equipment 

- Factory automation;  

- First programable logical Controller - Modicon PLC 

(1968); 

4th    Industrial 

Revolution 

  

  

~ 2010 

- Cyber-Physical Systems (CPS) (objects and 

virtual processes linked through 

communication networks)  

- Internet of Things, Cloud technology 
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5th Industrial 

Revolution 

  

  

~ 2017 

- Industry 5.0 is a future concept, starting a 

closer human-machine cooperation, for 

minimal production losses 

- Perfect synergy between machine work 

performance and human intelligence  
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üCyber ï Physical System ( CPS)  - USA launched concept (2006)  

üComponents: physical devices, computation equipment and communication 

üControl, computing and communication convergence 

üApplied to big and distributes systems  

ÇPower system applications: Renewable Energy Sources, Energy efficiency, Critical  

Infrastructure . 

ÇIssues to be solved with  CPS: 

Å Power flow control (real time ?) 

Å Stability control 

Å Operation safety 

Å Power system modelling 

Å Generation and consumption efficency 
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- Industry 4.0 and Industry 5.0 is the European CPS 

- CPS and Industry n.0 is based on digital/numeric 

technologies  

 

 

 

e.g. National Dispatcher  - CPS approach 
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1. PREREQUISITES FOR THE DIGITALIZATION 

CONCEPT 

Ç Smart Grid 

Ç The gravity center of energy generation moves towards ecological/renewable resources 

Ç European/Continental globalization of electricity generation, transport and distribution. 
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- Real Time Monitoring and Diagnosis; 

- Real time flow control on all levels; 

- Self-healing grid;  

- Consumer load control and awareness  

 



3. DIGITALIZATION PARADIGM IN THE 
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3. DIGITALIZATION PARADIGM IN THE 
ENERGY SECTOR 

ü  Digitalization is a new concept enabling the energy field new goals of DER 
integration and autonomous operation of the grid. 

ü The digital energy grid brings closer and closer the physical energy layer and 
the cyber layer, through advanced communication infrastructure. 

ü The smart grid digitalization facilitates high level functions (e.g. real-time 
power flow calculation, grid diagnosis, load and generation prediction and optimal, 
adaptive dispatch) at the distribution and even prosumer level. 

ü It brings new applications or developments of several technologies: PMU, 
FPGA, dynamic state estimation, fractional control, smart sensors etc 
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3.1. SMART GRID DIGITALIZATION PILLARS 

üDATA : Energy measuring and actuating technology 

üAUTOMATION and COMPUTATION POWER (data/information 
processing and real-time decision making) 

üCOMMUNICATION (new fiber optic based infrastructure replaces 
traditional copper wiring). 
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3.1. SMART GRID DIGITALIZATION PILLARS 

 - Measuring and actuating technology 
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FOCS - Fiber-Optic Current sensor  



3.1. SMART GRID DIGITALIZATION PILLARS 

 Computing technology for data/information processing: 

 - Big Data 

 - Data security 
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Communication infrastructure:  

- IEC 61850 

- M2M communication 



3.2. REAL TIME GRID SIMULATION SOLUTIONS 
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RTDS 

HIL simulation 

https://www.rtds.com/ 

https://www.rtds.com/the-simulator/
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PSCAD 

https://hvdc.ca/pscad/ 

Power flow computation 

Dynamic analysis 

Protection 

https://hvdc.ca/pscad/
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ETAP 
www.etap.com 
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https://www.emtp-software.com/ 

EMTP 

https://www.emtp-software.com/
https://www.emtp-software.com/
https://www.emtp-software.com/
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