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        
         
              

            
            
   






       



          
 


       
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



             

             

        

 

 


 

 


           







       





 

              
       
    

                
            


       
   
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
    





               





             
           







              

                
        

  

 




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  
             
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
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

           


   

   

           

  



        


               
 





















 



















 

 
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           


 
 

 


            
            

              

             



 


        
          


 

   



 

 
         


            


   


 

 

       


         
        

 
 
        

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            


             

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Industry 4.0 : A Futuristic Automation

Introduction

Industrial revolution started with the discovery of Steam engine by James Watt. Before industrial
revolution it was purely agriculture based economy; land and manpower were considered as the most
precious possession for any country or kingdom. Industrial revolution lead to a paradigm shift where
countries or regions with more advanced technologies started playing a dominant role. It leads to the
concept of Capital Economy or Capitalism and Banking system which were hitherto unknown to the
people. In a way it completely changed the society or business used to function and even kingdoms
and their rulers; first in Europe and then in the rest of the world. It gave rise to industries driven by big
machines and a new working class of people known as the Middle Class. Since then human society
has undergone through many ups and downs including two World Wars where technology played a
decisive role giving birth to a new Military-Industrial complex. Since then most technologies are first
used in defense and space industry before they are launched for commercial applications.

Let us have a look at the Industrial revolutions till date

First: The introduction of steam turbine and mechanical production

Second: The age of automobile and aircraft, mass production with the introduction of assembly line by
Ford company.

Third: The era of Electronics and IT industry

Fourth: Embedded computing, usage of cyber physical system, IIoT. Industry 4 represents the
evolution from embedded system to cyber physical system
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The term Industry 4 was coined in Germany as part of their strategy for futuristic automation. The
concept of  High Tech Strategy  was introduced in August 2006 with the objective of bringing all
stakeholders of innovation and technology on a common platform to develop a roadmap for futuristic
automation. The vision of  High Tech Strategy 2020  was approved by the German Cabinet in July
2010.  High Tech Strategy 2020  was developed aiming to provide cutting age technology and
solutions in the field of

 Climate/ Energy
 Health/ Nutrition
 Mobility
 Security
 Communication

One important aspect of Industry 4 is analysis of Big Data. Real time data of a manufacturing unit or
process plant can be used to avoid unplanned shutdowns and loss of production through
implementation of predictive maintenance. Embedded sensors can help us understand the exact
condition of the trays of a distillation column or the tubes of furnace in a running unit. It will facilitate in
developing better metallurgical solutions for handling very difficult processes and fluids. This can help
extend the turnaround cycle and contribute significantly in enhancing productivity. Those days are not
very far when Refinery Units and other units which forms an integral part of the Oil & Gas industry will
go for turnaround once in 10 years instead of 5 years or lesser time period followed presently. That
way we will have 2 -3 turnaround in the entire lifetime of a Plant. The feed rate of an unit can be
optimized based on the conditions of its major equipment. Also material planning for a turnaround can
be done more efficiently as knowledge about the exact condition of the equipment would be available.

Industry 4.0 objectives:

The main objective of Industry 4.0 is to achieve manufacturing of tailor made smart products with the
help of low cost production facilities, which in line with the intelligent products and smart production
process. Machines and equipment in the future are going to be intelligent machine and equipment with
using the fundamental technologies like cyber- physical system(CPS) and internet of things (IoT).

Intelligent products: Smart products will play a vital role in the product life cycle by their unique ability
of knowing their own history, current status and reacting or responding to it proactively. Sensor
technologies like acoustic wireless transmitter will let us know the condition of control valves and steam
traps which then can be easily monitored and corrective action taken.

Smart production process: From concept to design to manufacturing the entire process is integrated
through intelligent network and machines/ equipment spread over a wide geographical area often
across continents. This will involve extensive use of machines and equipment with embedded sensors
and Artificial Intelligence that will analyze the real time data from different equipment / machines and
convert it to useful information impacting the decision making process and strategies of companies.

Some of these have already started to happen in manufacturing products with very specialized design.
Once the 3-D Model of the desired products are finalized a process called Direct Metal Laser Sintering
(DMLS) process is used to manufacture those specialized products or machine parts. The DMLS
process involves the use of metal powder layers melted by laser rays to create the desired object.
Products of any geometrical shape or design can be manufactured which are beyond the limits of
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traditional manufacturing process. The amount of metal or material loss involved in traditional casting
process will be reduced to negligible levels in the DMLS process.

Smart factory units will communicate with each other over wireless network enabling optimized
production. Product Assembly lines will no longer be fixed or standard but flexible and can be
manipulated depending on the design of end product. A number of intelligent machines will interact
with each other in an asynchronous manufacturing process. Extensive use of robotics and even bio-
robots will be a key feature of this manufacturing process. In this system components are automatically
identified and information is passed on to each machine and operator to enable the manufacturing of
customized end product. Small batch of products can be manufactured even up to the e level of a
single unique item.

Smart Manufacturing Leadership Coalition (SMLC) founded in the US has similar objectives as
Industry 4 although it is not exactly the same as Industry 4. This involves cloud based open architecture
manufacturing through collaboration of innovative ideas and thoughts across the industry.

Key Challenges:

There are several barriers for adoption of Industry 4.0 which need to be overcome. The most important
challenges include the standardization of IIoT, work force competencies for new skill sets, cyber
security, research, training and new business model.

Industrial Standards for IIoT are required, that will allow the smart and embedded devices to interact
with other smart machines and devices in a transparent fashion and with an option of interoperability.

Data integrity and security is also another great challenge, which demands a good IT infrastructure,
services, protocol and security measures. All the cyber components shall be highly secured and
certified by cyber security experts for any cyber threat and attack.

For industry 4.0 highly skill-set work force required to run industry on an IIoT-based system. A
significant amount of industry4.0 concepts, courses and trainings will be conducted for familiarization
with the new industrial concept and new skill-sets.

Most of the automation devices comes with the diagnostic feature but in addition to diagnostic feature
the devices will be designed in a way that can easily identify the problem cause. This will ensure that
a malfunctioning or inoperable system can be restored quickly.

The challenges can be overcome by industry 4.0 concept newsletters awareness, sharing
experiences, working committee reports circulars, industry 4.0 concept courses and trainings.

Futuristic Impact

Industry 4.0 will have great impact on the manufacturing companies by making more efficient and
productive components. Since the response times will drastically shorten due to smart and embedded
products, it will completely change the business model to an out-come based approach.
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Combination of Embedded sensors and artificial intelligence are going to revolutionize the Process
and Manufacturing industry and the way business is done today. It will also require a close
collaboration between research institutes, industry and universities. Automation professionals will be
instrumental in bringing about this revolution and they will be the flag bearers of the change and
disruption that we are going to experience in the coming days.

- Atanu Ghoshal
- Vidhya Ratna Pal
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