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Focus on continuous improvement

“Although today operational
excellence relates to
productivity, efficiency,
and standardisation,
in future, it will depend
more on growth, innovation,
and customisation”

Operational excellence is vital to any manufacturing organisation to stay
relevant and competitive. It is the relentless pursuit of finding ways to improve
performance and eventually profitability. A focus on continuous improvement is
usually what separates the companies that achieve operational excellence, from
others. Although today operational excellence relates to productivity, efficiency,
and standardisation, in future, it will depend more on growth, innovation, and
customisation. Customers are increasingly demanding products that are smarter,
more customised and available on demand. Innovation can help manufacturers
iterate faster, customise more, and respond more quickly to market changes. In
other words, shorter product cycles and greater customisation will drive the
business growth.
On the other hand, having an engaged workforce is perhaps the most
important factor for reaching operational excellence. A more engaged workforce
leads to increased operational efficiency, improved processes, happier customers,
and higher profits. While automation, IT, and now digitalisation can play
important part of many operational excellence initiatives and typically receive a
lot of attention in operational excellence discussions, in reality, technology can
only be as effective as the people and processes to which it supports.
We captured the views of industry experts on operational excellence in the
Viewpoint section of this issue. Although operational excellence means many
things to many people, the crux of the matter lies mainly in continuous
improvement. Whether it is efficient use of advanced technology, optimising
usage of resources or the best management practices, the common thread always
leads to continuous improvement when someone wants to achieve operational
excellence. Check out the Viewpoint feature for more details.
Please do write to us with your feedback. We look forward to hearing from you!
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Professor Nordhaus, the 19th century
pioneer, calculated that fewer than 30 per
cent of goods and services consumed at
the end of the 20th century were variants of
goods and services produced earlier. This
scenario is repeating circa 2018.
The ‘blue flame’ revolution launched
by the government has provided 61.2
million LPG connections to households.
What is important for us is to
recognise the role of instrumentation/
communication and automation in
the supply chain for LPG. Without the
deployment of automation, achieving
efficiencies brought into play would
have been impossible. Very similar
interventions of automation prevail in
transportation, health care, civic services
like, domestic water distribution across
the world.
In the sixties, deployment of airconditioning in high rise buildings was
facilitated by automation. Bela Liptak,
a visionary engineer, introduced basic
principles of automation to design the
air-conditioning in the ‘Sears-Roebuck’
(now Willis Tower) in Chicago. The role
of air-conditioning in increasing human
productivity needs no emphasis.
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GUEST | EDITORIAL

“IIoT IS THE NEXT
REVOLUTIONARY
DISRUPTIVE CHANGE”
This can be substantiated with many
examples. But the role of automation
technologies in milk management/
distribution systems or urban city water
management/distribution systems is worth
a reference. The development of sensors,
DCS/PLC/ SCADA systems, control
elements, understanding the process
algorithms and the use of IT, leads this
change. The penetration of automation
is still far from its optimising influence
in every walk of life. Development of new
technology was used by the industry to its
benefit by increased process efficiency,
operational management thereby, enabling
competitiveness. But in today’s context,
automation touches people’s lives a lot
more and in a direct dramatic fashion.
Examples are smart mobile phones and
apps that suit today’s fast pace of life.
IIoT, the Industrial Internet of
Things, is the next revolutionary

disruptive change into this world
of automation, making the scope of
automation bigger than before. With
AI, Data Analytics, simulation, Machine
Learning and intuitive computing, IIoT
will change the world we live in, into
another level of human progress. An
ISA/IFS Research Study in industry for
penetration of IIoT reveals that there
is an increase of 17% in companies
collecting IoT data on production
lines. Companies monitoring their
customer equipment saw a 10% increase,
potentially signaling transformational
approaches to field service management.
Despite the excitement that IIoT has
created, companies integrating their ERP
systems with IIoT show some reluctance
to embrace this technology.
Yet, more than merely business
enterprises, it is the government and civil
society that is pushing for faster adoption of
technology. Politics in national context and
globalisation of world trade has compelled
countries to leverage technology. Societal
missions, such as, ‘India@75’ (a vision
for India 75 years after independence),
‘Society 5’ (of Japan) inspired by Industry
4.0 of Germany, are an indication that
automation has come to stay. ☐
A&D India | Feb-Mar 2019

MARKET | NEWS

Are you ready for Digital Transformation?

C4i4 Lab recently conducted a national seminar titled, ‘Are you ready for Digital Transformation?’ in Pune. The opening session began with a welcome
speech by Dattatraya Navalgundkar, Director, C4i4 Lab, followed by the chief guest, Prashant Girbane, Director General, MCCIA, Pune, who cited,
“Technology can be a great enabler for our industry growth and Industry 4.0 could be the magic mantra for this growth.” Delivering the inaugural address,
Rajendra Deshpande, MD, Kirloskar Oil Engines, asserted, “A lot of manual things are controlled through machines. Optimisation can be achieved to any
extent if machines are connected. Also, ‘Make in India’ is feasible because of Industry 4.0 and many multinationals are coming to India as the
manufacturing cost is low, which will lead in giving us more business and getting us into the global race.”
Later, there were four plenary talks, namely, ‘Top 10 imperatives for successful transformation with Industry 4.0’ by Kittur Nagesh, Founder & CEO, Cognito
Networks; ‘Key Technologies driving Industry 4.0’ by Rajesh Parmeswaran, Executive Director, IBM India; ‘Digital transformation in manufacturing’, by
Sameer Prakash, General Manager, Siemens, FICCI Committee; and ‘Exploiting potential of data for decision making’ by Prashant Pansare, MD, Inteliment
Technologies. There were two panel discussions – the first one was on ‘How to upgrade existing Operations’, which was moderated by Amol Mate, VP,
Altizon Systems, with P V Sivaram, Chairman-Non-executive, B&R Industrial Automation and Dr Ravi Damodaran, CTO, Greaves Cotton as the panellists.
The second discussion was on ‘Organisational readiness’, which was moderated by Aditya Paranjpe, Head IOT, Kloudq Technologies, with Yashwant
Sakhardande, Executive VP, ThyssenKrupp Industries India and B K Kalra, VP, Strategic Systems, L&T Defence, as the panellists.

Bosch opens AI Centre in Chennai
Bosch recently opened the Robert Bosch Centre for Data Science and Artificial Intelligence
(RBC-DSAI) at the Indian Institute of Technology Madras. The centre has plans of contributing
to the basic research in the fields of data science and Artificial Intelligence (AI) and aims to
work on an interdisciplinary basis with scientists, politicians, and business people. Speaking
at the inauguration ceremony in Chennai, Dr Michael Bolle, Chief Digital Officer, Bosch,
underscored the importance of AI for the future of every aspect of connected living and
conveyed, “Artificial Intelligence is a core technology of the future. Our Indian engineers are
playing a significant part in expanding our company’s AI skills set.”

Suzlon commissions second wind project for HAL
Suzlon Energy recently announced the successful commissioning of its
second wind power project for Hindustan Aeronautics (HAL). The 8.4 MW
captive wind energy project located at Kushtagi, Bagalkot, Karnataka, was
inaugurated by R Madhavan, CMD, HAL. The company also provides
comprehensive operation and maintenance services for both the projects for
an initial period of 10 years. At this venture, J P Chalasani, CEO, Suzlon
Group, asserted, “The increased focus of public sector companies to harness
renewable energy for meeting their power needs gives a boost to India’s
efforts to achieve energy security and to power a greener tomorrow. We are
committed to further strengthen our collaboration with PSUs to help them
transition to renewable energy sources to meet their power requirements.”
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India’s factory activity expands at the fastest pace in 5 years: Survey
IHS Markit recently compiled the Nikkei Manufacturing Purchasing Managers’ Index (INPMI=ECI)
that rose to 54.7 in December from November’s 52.6, marking its fifth straight month above the 50
level that separates expansion from contraction. Another private sector survey showed that India’s
factory activity expanded at the fastest pace in five years in December, buoyed by a rise in output
and new orders, which allowed firms to raise prices. Discussing her views, Aashna Dodhia,
Economist, IHS Markit, said, “Challenges remain as the economy adjusts to recent shocks, but the
overall upturn was robust compared to the trend observed for the survey history.”

SUN Mobility and SmartE partner to transform EV adoption
SUN Mobility recently announced its partnership with SmartETM to transform EV adoption by deploying its
universal energy infrastructure to support SmartE’s growing EV operations. The two companies have come
together, leveraging their expertise in product and solution to drive convenient, affordable and zeroemission last mile connectivity. The partnership is an example of collaboration between companies to
address India’s growing need for clean public transport solutions. Speaking on the occasion, Uday
Khemka, Co-Founder and VC, SUN Mobility, said, “E-rickshaw drivers not only worry about making
ends-meet, but also about saving money to replace lead-acid batteries every 6-9 months. Our pay-as-yougo solution ensures that the e-rickshaws are affordable and make economic sense for the drivers.”

Sterlite Tech establishes SPEL for structured cabling solutions
Sterlite Tech recently established a Specialty Products Experience Lab (SPEL) in
Silvassa, India, to focus on end-to-end connectivity architecture solutions for global
telcos, ISPs, cloud companies and data centres. SPEL is armed to demonstrate the
physical layer of the connectivity architecture end-to-end. As SPEL is connected to
major global components manufacturers, it enables OEMs to perform proof of concept
tests of the physical layer network infrastructure for varied application requirements.
Highlighting the need for this capability addition, Ankit Agarwal, CEO - Telecom
Products, Sterlite Tech, said, “All emerging applications are demanding enhanced
connectivity solutions. Addressing these market needs, SPEL is our next step towards
cutting-edge high speed, robust and agile connectivity solutions.”

Thermax inaugurates its state-of-the-art manufacturing facility
Thermax recently inaugurated its new manufacturing facility in Sri City, Andhra Pradesh, which
is deploying high levels of digitisation and is planned to manufacture a wide range of vapour
absorption machines comprising chillers, heat pumps and heaters in its first phase. It is
constructed on a 40-acre plot in the Domestic Tariff Zone with an investment of about 23 mn
USD and a capacity to produce 400 machines per year. Sharing his expectations with the plant,
Meher Pudumjee, Chairperson, Thermax, asserted, “While this new plant will help us serve our
existing and potential customers in the southern region better; it will also be an important
manufacturing hub for Thermax’s global operations that will augment our export capabilities.”
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B&R’s 5th edition of ‘Innovation Day’ conference explores Differentiation through Digitisation
B&R Industrial Automation recently took great pride in organising the 5th edition of the Innovation Day conference in Pune. This year’s conference
was themed around ‘Differentiation through digitisation - Adding value to your customers’.
During this day-long conference, thought leaders from different industries and technology experts from B&R deliberated on various next –
generation automation concepts enabling Indian manufacturers to lay the foundation for digitalisation. In the keynote, Jhankar Dutta, Managing
Director, B&R India, addressed the session on what Industrial IoT means to the Indian ecosystem and more importantly, how it influences the
way we run our businesses. He said, “By leveraging the advance automation concepts together with digitisation, machine builders can
differentiate themselves from competition and deliver higher values to their customers.” His talk also highlighted various innovations for 2019
such as, Integrated Machine Vision, Human Trak collaboration, Hypervisor, Digital Twin and IIoT with ABB Ability, which helps in creating
successful digital enterprises.
In his insightful talk, Sunil Kango, General Manager–Operations, ACG Engineering, re-emphasised the role of collaborations in today’s
changing business scenarios and further explained the significance of choosing the perfect automation partner for achieving success and making
machines smart. Acknowledging B&R for providing the consultative approach throughout the project, Narendra Chaudhary, Managing Director,
Synergytech Automation, spoke on how his company was able to conquer design complexities in the ultra-frame assembly line through B&Rs
Automation Studio and mapp Technology with ease.
The esteemed panellists of this Seminar included Shreejesh Mohan, CEO, Saurabh Flexipack; Ashis Banerjee, Chairman & Managing Director,
Gansons; Ravindra Deshmukh, Head – Production & IT, Volkswagen India; Gunjan Shah, Assistant General Manager – Product Development,
Ferromatik Milacron India; Nitin Patil, Head – Global Product Manager, Reiter India and David Hemetsberger, Strategy Manager – India, B&R
Austria, who shared their experiences, knowledge and case studies on the topic, ‘Building smart machines and factories: Concept to
implementation’. The discussion was moderated by Pooja Patil, Corporate Communications, B&R India.
In another session, two of B&R’s qualified partners, Mayuresh Pimpalkar, CEO, Kokban Automation and Shrihari Naik, Partner, Concord
Technologies, presented case studies on connected factory solutions and process automation solutions using B&R APROL systems. With close to
300 delegates, Innovation Day 2019 provided the know-how of digitisation and how it adds value to their customers.
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BNR Complex, Plot No. 92/1A, 1st Floor, H P Avenue Road, Konappana Agrahara,
Electronic City - Phase 1, Bangalore 560100, INDIA Tel: (1) 080-6762 4500,
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“A future of human & robot collaboration”
... says Vijay Seelam, CEO, Svaya Robotics, in this interview with Suchi Adhikari, where he shares
his thoughts on how technological advancements are being made to make robots smarter and how
the Indian market is getting in-tune with worldwide trends in the adoption of cobots.
Collaborative Robots or cobots are an emerging market
globally. Can you brief us on the significant developments in
cobot technologies in the recent years? What is the potential
of cobots in the Indian market?
Rapid advances in motors, sensors, embedded computing
and human-robot interaction technologies are enabling fast
adoption of collaborative robots by both, large and small
companies. Furthermore, Industry 4.0
trends are accelerating the digitalisation of
the manufacturing world and cobots are
truly enabling this transformation to make
production adaptive and responsive to the
fast emerging, on-demand economy.
The Indian market is getting in-tune with
worldwide trends in the adoption of cobots and
is poised to grow rapidly in the coming years.
There is a growing realisation by manufacturing
enterprises in India that to compete effectively,
they need to co-opt automation technology
that includes humans in-the-loop i.e., leverage
human tacit knowledge and experience with
machine precision and intelligence. Cobots
just blend into that philosophy and approach.

teamwork between cobots and the human workforce? Is it a
technology that is accessible to all?
We started with the mission to design collaborative robots that
are simple, convenient and reliable to work alongside human
workers and to augment and amplify their ability. Our humanrobot interaction technology makes the robots accessible to
anyone, experts or non-experts, without requiring them to master
any programming languages or proprietary
API’s. To achieve this, we have designed
and engineered our system from a clean
slate to seamlessly integrate hardware and
software with built-in collaborative features,
plug-n-play application versatility and most
importantly, to work safely alongside humans
without the need for any safety fences.

Given the latest developments in cobot
technologies in the recent years, how do you
plan to inculcate them in your solutions?
Can you also list the sectors, which have
been equipped with Svaya Robotics?
Technological advancements are being made
to make robots smarter, more predictable to
work alongside people and give them the ability to understand
Please elaborate on the development of Svaya Robotics— context and work in unstructured environments. We aim to
from making your first collaborative robot and seeing them achieve some of these objectives with the integration of tactile
assimilated in different enterprises to the challenges faced by sensing, vision-based guidance and other sensor technologies
the start-up.
into our products as they mature and do so cost-efficiently. We
Svaya Robotics, in close co-operation with Zuti’s R&D division are actively working with clients in precision assembly, quality
(zuti.com), has developed India’s first collaborative robot. From & inspection, machine tending, welding, gluing, marking,
inception, we were focused on creating a practical collaborative packaging etc.
robot that was affordable and human-centred. We set out to
create the product platform and core technologies that took What are your company’s strategies to advance the innovation
us over 3 years and we have persisted, despite the lack of eco- and reach of your cobots in the coming years?
system in India, to prototype and develop a complex product We envision a future, where our robots and humans inform and
such as this. We had to rely on our own in-house resources to affect each other for true collaboration and autonomy – enable
custom-build the infrastructure and the talent to execute the our robots to learn and adapt just as real people do. Towards
project successfully.
achieving this goal, we are working on our robots to have the
intelligence to understand task context and ambient intelligence,
The concept of collaborative robots centres around augmenting so they adapt with minimum downtime and enable enterprise
human ability. How does your company facilitate this manufacturing that is flexible, connected and intelligent. ☐
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Master the elements

SINAMICS G120X: Drive which ensures that
water and air are always sorted, processed and
transported in a controlled manner for the
benefit of all.

Every industry and every application has special requirements. Sinamics
G120X is optimized for pump and fan applications in infrastructure. The
new series can meet any challenge with its available power output
range of 0.75kW to 630kW from irrigation, desalination and drinking
water or wastewater treatment to fresh air supply/exhaust in building
automation road tunnels and subway systems.
Easy to use: The Sinamics G120X series offers outstanding ease of
operation and is simple to commission using the Sinamics Smart Access
Module and the IOP-2 operator panel. Smart Access Module enables
Wireless commissioning, diagnostics and servicing using mobile devices.
Ready for future: Sinamics G120X converters can be linked to
MindSphere over Sinamics Connect 300, offering users the opportunity
to analyze valuable operating data gathered from the converter, the
drive train and the machine using the MindSphere app Analyze
MyDrives.
For more information email us on ics.india@siemens.com
siemens.com/sinamics-g120x

MARKET | INTERVIEW

“Link between industry and
academics is necessary”
Amol Mate, VP – Sales & Product Management, Altizon Systems, in this interaction
with Juili Eklahare, talks about how working with clients helps realise Industry 4.0
objectives and associated benefits. Excerpts…
What are the three most important take-aways from
digital transformation?
Altizon Systems is a leading Industrial IoT platform and solutions
provider, recognised by Gartner and other leading research
and analyst firms. Till date, we have worked on over 270 IIoT
projects in different industries and have been a core part of our
customers’ digital transformation journeys.
The three most important takeaways for our
clients in successfully realising the objectives
of a digital transformation programme are –
• Commitment from top management –
C level involvement, vision and strategy
for digital transformation
• Process & Cultural Transformation
– Focus on transforming the business
processes and organisational culture to
adapt to the new digital world
• Return on Investment Focus –
Tracking the benefits realised from the
implementation and associated RoI
Apart from digitalisation, what are the areas driving your
revenue growth in India?
As a solution provider, data analytics and plant diagnostics
services are driving major growth for us along with traditional
subscription licensing and application services revenue.
How has digitalisation shifted the profit pools in your business?
Let me answer this from our customer’s perspective. Our clients
have realised significant savings in material and conversion
costs after digitising their operations. Some of our clients have
also been able to augment their business models by generating
innovative insights from the asset data, create additional
revenue streams and improve their toplines. Overall there is a

14

significant opportunity to improve EBITDA.
Are you planning any new investments to support this
growth of digitalisation in India?
We are continuously investing in engineering and development
our products in order to make sure that not just the industry
requirements are met but we are ahead of
the curve in shaping the future technology
and product landscape. We have a structured
process of identifying the gaps and keep on
improving our product line. Moreover, we
are always on the forefront in spreading the
awareness and coaching for Industry 4.0. For
this, we are actively investing our bandwidth
in national level programmes, such as,
Centre for Industry 4.0 (C4i4), an initiative
supported by Ministry of Department of
Heavy Industries, Govt of India to take Indian
manufacturing to global standards and make
it competitive.
What are your thoughts on the industry-academia link?
A link between the industry and academics is necessary for
future producing skilled resources and growth of the industry.
We have already partnered with seven national institutes across
India where we are helping setup IIoT labs and training the next
generation workforce to become Industry 4.0 ready - right from
the shop-floor associates to middle and top management.
What are Altizon Systems' short-term and long-term goals?
Our goal is to continue developing latest cutting edge
and innovative IIoT solutions for our customers, increase
profitability, and emerge as the global leader in the industrial
IoT space. ☐
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LEADERSHIP INSIGHTS

Striving
for more!
Larry Page
CO-FOUNDER,
GOOGLE

Larry Page, co-founder of Google,
revolutionised the Internet when he was just
20, creating a search engine that is used by
billions of people across the world on a daily
basis. With Page’s long-term vision and outof-the-box thinking, he came up with the
idea of inventing such a search engine.
Born in Michigan in 1973, Page had
parents who were both computer experts.
So, it was no surprise that he took after
them and studied computer engineering
at Stanford University. That is where he
met Sergey Brin. For someone who always
believed in having and implementing crazy
ideas, Page, along with Brin, came up with
one as a research project – to create a search
engine that listed results according to the
popularity of the pages, after concluding
that the most popular result would often
be the most useful. This search engine
came to be called Google. Paying attention
to small details, Page decided to call the
search engine “Google” because of the
mathematical term “googol,” which denotes
the digit 1 followed by 100 zeros, to replicate
their task to arrange the massive amount of
information existing on the web.
One of the many qualities that make
16

INVENTION IS NOT
ENOUGH. YOU HAVE TO
GET IT OUT TO PEOPLE
AND MAKE SURE THEY
USE IT.
Page an excellent leader is that he is quick
and concise. He has worked to foster a
quicker, more agile management approach
at Google, which hires 26,000 people around
the world. He has also asked his staff to give
him 60-word updates or pitches on their
current projects. Besides, he also looks to
inspire faster decisions and openness. Top
executives are said to sit around together
for one day a week — time for collaboration
and quick choices. And he looks to boost the
immediacy-minded attitude that is there at
YouTube, which Google bought in 2006.
But besides YouTube, Google has other
several achievements, from Gmail and
Android to Ad Sense and Google Maps.
Google Maps with Street View & Google’s
book digitisation project, especially, came
with a lot of perseverance from Page. The

book digitisation project idea came to him
when he was studying at Stanford and it
took him six years to get the staff to work
on it. As for Google Maps, Page says that
after convincing himself it would work,
he kept working on convincing others.
Elaborating on this, he says, “Invention
is not enough. You have to get it out to
people and make sure they use it.”
In 2009, Page received an honorary
doctorate from the University of Michigan
during a graduation commencement
ceremony and was also named number one
in Forbes’ ‘America’s Most Popular Chief
Executives’ as voted by its employees, in
2015. Page changed the way the world
learnt. However, that was not enough for
him and he yearned to do more. Larry
Page is a leader, who is never content with
what he has achieved, always striving to
attain better than last time.

Juili Eklahare
FEATURES WRITER
A&D India | Feb-Mar 2019
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IIOT INTELLIGENCE
Edge computing in industrial automation

With the dawn of IIoT and industrial intelligence, the exchange and interaction of data
with various automation systems has seen an obvious augmentation. Even though the
absolute potential of these accumulated data-wells have not been realised yet, there have
been innovations, which have bridged the gap between data and its computing. The
cover story explores such aspects, which have thereby assisted edge systems for
processing and performing at unparalleled levels.
18
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Lee opens an email on her smart
phone sent from a controller

On the train to work, Lee opened an email on her smart phone
sent from a controller operating a surface-mount tool at her
factory. Attached to the email was a quality control report that
suggested changing the tool’s solder temperature.
To generate that email suggestion, the controller had securely
sent yesterday’s production data to a cloud-based analytics system
to compare current and historical data for the machine. Next, it
accessed the machine manufacturer’s website and obtained the
latest recommended settings. Finally, it built a production
efficiency report with a suggested solder temperature for today’s
production run that would increase yield by 7 per cent over
yesterday’s run. Lee clicked a link in the email and connected to
the controller’s mobile operator interface over a secure and
encrypted channel. Lee logged in and navigated to the machine’s
solder temperature set point, where she entered the recommended
value. All this took place before she got to the office.

At the edge
The aforementioned controller operating the surface-mount
tool at Lee’s factory operates at the edge of the factory’s network.
Systems like these at the network edge are increasingly able to
leverage cloud-based resources to perform edge computing—if
computing resources exist as needed along the path from a sensor
to the cloud—and if these computing resources reduce the total
amount of data to be sent to the cloud for storage, processing, and
analysis. As a result, businesses can more quickly identify real
opportunities for operational efficiency improvement and
meaningful revenue generation. To foster such business benefits,
data from the physical world of machines and equipment must be
available to the digital world of the internet and information
technology systems—quickly, easily, and continuously.
Successful industrial Internet of Things (IIoT) applications
require Operational Technology (OT) professionals to make data
from their systems, which monitor and control the physical
world, accessible to the data processing systems of Information
Technology (IT) professionals. Once the data is there, cognitive

A&D India | Feb-Mar 2019

prognostics algorithms running on IT systems can analyse it.
This refines raw physical data into actionable information that
can predict outcomes in real time. The results can be used to
improve inventory management and predictive maintenance,
and reduce asset downtime.
But, before such benefits can be realised, three problems need
to be solved: connectivity, Big Data, and IIoT architecture. Lee’s
factory has a new kind of controller, a groov® Edge Programmable
Industrial Controller (EPIC), which goes a long way toward
solving these three problems.

The connectivity problem
The Internet of Things runs on vast amounts of data,
generated by the physical world and then transported and
analysed by the digital world. It’s an attempt to achieve perpetual
connectivity and communication between people and things and
even between different things.
But in the industrial world, most of these things were never
designed to serve this new purpose. They were designed and
installed long before the Internet was developed. At the edge,
things like, sensors, circuits, relays, and meters are attached to
industrial control systems used to operate equipment and
machines. These sensors translate what’s physically happening in
the world (temperature, light, vibration, sound, motion, flow rate,
and so on) into an electrical signal, like voltage or current. The
voltage or current is then interpreted by a controller, which
monitors and controls physical equipment and machines. Sensors
typically have little or no intelligence. They are designed to merely
observe and report. They can’t speak in the digital bits and bytes,
the ones and zeros that information technology and internet
devices understand and use to communicate.
Likewise, they lack the physical connections and logical
interfaces to communicate on the Industrial Internet of Things
(IIoT). They do not have a built-in Ethernet jack or a wireless
interface. They don’t understand the languages the internet uses,
like JSON, RESTful APIs, and JavaScript. Neither do they run an
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Complex & flattened
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operating system nor have a built-in TCP/IP stack or web server.
Additionally, sensors have little or no built-in computing power;
providing edge computing at the sensor level to filter volumes of
data before forwarding to the cloud is impossible. So, in the
present times, the internet and the industrial things we want to
connect to sensors aren’t communicating. There’s a disconnect
between the physical world of current and voltage and the digital
world of servers and clouds.
What can we do? One option is to simply wait for highly
intelligent, connected sensors to become available to the
marketplace. But those sensors are years away from being cost
effective. Moreover, sensors installed today or even decades ago
are still performing their tasks. They’re just not connected to the
IIoT—although the data they generate is stored, it is inaccessible
to IT systems for further analysis. In Lee’s factory, the groov
EPIC® controller takes on the task of communicating with IT
systems and the internet. Located at the edge and connected to
sensors and devices through its I/O, the EPIC can speak the
languages computer networks understand.

What is Edge Computing?
You’ve heard about cloud computing, which is using a
network of remote servers, rather than a local server or personal
computer, to store and manage data and run computer programs.
The advantages of cloud computing are that people or
organisations can combine and share computer resources rather
than having to build and maintain them. Edge computing
basically brings cloud computing down to the edge of the network,
in the physical world. Edge computing is using computing power
at the edge to filter or process data and then, sending only the
required data to the cloud. The advantages of edge computing are
many. Primarily, it reduces traffic on networks and the internet
by reducing the amount of data sent. Furthermore, it plays a
valuable role in efficiency, security, and compliance.

The Big Data problem
Across the globe, a massive installed base of things exists
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today, generating useful data that the IIoT wants to access and
consume. In oil and gas applications, a typical oilfield has up to
30,000 sensors installed. Factories and plants across the world
have billions of sensors. Each sensor is capable of generating huge
amounts of data from the physical world. Some IIoT applications
could potentially generate terabytes of data per second. These are
volumes of data the digital world has never seen before. This is
the Big Data problem. The shift of all that data, onto existing
network and internet infrastructures for cloud-based analytics
and centralised management, will clog networks, vastly increasing
network and internet latency. For many IIoT applications, this is
unacceptable; real-time control and monitoring are mandatory.
For IIoT to reach critical mass, intelligence must be pushed to
the network edge, where the physical world meets the digital
world. Computing systems at the network edge must have the
capability to collect, filter, and process data generated at the
source, before it’s transmitted up to the IIoT. And at the same
time, these edge computing systems must be able to complete the
local real-time process control and automation tasks of traditional
industrial applications.
The Big Data problem can be at least partly solved by edge
systems, like the EPIC controller at Lee’s factory, which has the
computing power to sift and process data before sending it into
network and internet infrastructure. With a real-time, opensource operating system, an industrial quad-core processor, and
solid-state drives, a controller like this provides the necessary
intelligence. And because it is first a programmable industrial
controller, the EPIC also provides local monitoring and control.

The IIoT architecture problem
Our third problem revolves around how today’s IIoT
architecture works. Let’s take a look at its complexity and explore
a possible path forward. For a cloud-based server to capture data
from an analog sensor today, the sensor’s data must be translated
using a series of software and hardware tools. First, the sensor is
physically wired to a device, such as, a PLC (programmable logic
controller). While modern PLCs do provide basic analog-todigital conversion of sensor signals, PLCs were not designed to
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Successful IIoT applications
require IT/OT convergence

interface with the IIoT. PLC hardware, software, and
programming languages were designed for repetitive, applicationspecific tasks, like process control and discrete automation. They
typically use proprietary protocols and languages for
communication and programming, and do not include
information security standards like encryption and authentication.
PLCs were originally designed as stand-alone systems. The
protocols they use are seldom internet compliant and are designed
for point-to-point communication instead of the point-tomultipoint communication architecture as found in the IIoT
ecosystem. If systems that communicate using internet-compliant
protocols—such as PCs, web servers, and databases— want to
communicate with a PLC, a vendor-specific and often proprietary
software driver or hardware-based protocol gateway is required.
OPC (Open Platform Communication) software is one
solution to this communication disconnect. But OPC was
originally designed around PC architecture using the Microsoft®
Windows®-only process exchange, COM/DCOM. Most systems
and devices connecting to the IoT are not Windows-based
devices. For example, take your smart phone. It’s likely an
Apple® or Android® device, both of which run modified versions
of the Linux operating system, where COM/DCOM process
exchange does not exist.
OPC UA (Unified Architecture) has been released, but it’s
merely a wrapper for existing OPC drivers built on Windows
architecture. It requires design engineers to build an OPC UA
client adapter into their products. And even then, modern
network and internet assets such as web servers, databases, smart
phones, and tablets do not speak OPC UA. PLCs, OPC servers,
proprietary drivers, and protocol gateways quickly become a
convoluted IIoT architecture. These layers of complexity require
a lot of time, money, and specific domain expertise to install and
maintain. Moreover, with the data sent from the physical world
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being converted by so many different pieces of hardware and
software, the data integrity can be jeopardised. In addition to the
difficulty in provisioning and troubleshooting these IIoT systems,
today’s automation architectures often do not address information
security. Sending data generated at the edge through so many
layers of conversion opens up complex information security
concerns as the data is transported to the cloud. Multiply these
architectural issues across the billions of devices we expect to
connect using the IIoT, and the communication challenge faced
by the IIoT becomes evident.

What is an Input/Output (I/O) System?
Things in the physical world typically communicate in an
electrical signal like voltage or current, but the digital world
doesn’t understand these signals. I/O systems act as the translator.
I/O systems are wired directly to sensors and actuators. Their
job is to convert analog data (like voltage or current) from a
sensor into digital data (ones and zeros) to send to a computer, or
to convert digital data into analog data to send to an actuator, to
take action in the physical world. An input sends data from the
physical thing to the computer; an output does the reverse. Inputs
and outputs are like the fingers on a hand, sensing the world,
sending data about it to the brain, and then taking commands
from the brain back to the fingers to take action.

Flattening the IIoT architecture
One way to simplify this complex IIoT architecture is to
consider a different communication model. Most devices on a
computer network today communicate using the requestresponse model. A client requests data or services from a server,
and the server responds to the request by providing the data or
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service. This is the model company computer networks use, and
it’s also the typical model for that biggest of all networks, the
internet. Each client on the network opens a direct connection
to each server and makes a direct request. A client doesn’t know
when the data changes, so it sends requests at regular intervals
(in automation, as fast as once per millisecond), and the server
responds each time.
This communication model works very well on a network
where the number of clients and servers is limited. As the IIoT
poses problems of scale, if each client must be connected to
each server it uses and must constantly request and receive
data, network traffic can quickly become an issue. Thus,
another model may be more effective in IIoT applications:
publish-subscribe, or pub-sub. In the pub-sub model, a central
broker becomes the clearing house for all data. Because each
client makes a single lightweight connection to the broker,
multiple connections are not necessary. Clients can publish
data to the broker, subscribe to data going to the broker from
other clients, or both.
In addition, clients publish data only when it changes
(sometimes called report by exception), and the broker sends
data to subscribers only when it changes. The broker does not
hold data, but immediately forwards it to subscribers when it
arrives. So, multiple data requests are not necessary. These two
factors—just one connection per client and data travelling
only when it changes—shrink network traffic substantially,
making pub-sub an effective communication model if you
have many clients and many servers. Pub-sub can also be
effective when it’s difficult to set up a direct connection
between a client and a server, or when the network is lowbandwidth or unreliable—for example, when monitoring
equipment in remote locations. The pub-sub transport
protocol MQTT is frequently mentioned for IIoT applications,
especially when used with Sparkplug messaging, which was
designed for industrial applications. Secure data
communications using MQTT/Sparkplug can help flatten
IIoT architecture and more easily produce the results we need.
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Architectural changes
As we’ve seen, for the IIoT to reach critical mass, internet
protocols and technologies need to be driven into systems at the
edge, where the physical world and the digital world connect.
Layers of complexity must be removed from the communication
process between digital systems and physical assets. Modern IIoT
system architectures must be flattened, streamlined, optimised,
and secured.
Edge computing systems must easily and securely access the
cloud through the open, standards-based communication
technologies the internet is based on. That means:
• Internet technologies like MQTT/Sparkplug, TCP/IP,
HTTP/S, and RESTful APIs —the dialect of the internet—
must be built directly into devices at the edge.
• Internet security technologies like SSL/TLS encryption
and authentication must be built in directly to edge
computing systems.
• Cloud-based systems must be able to make RESTful API
calls to access data, or use a publish-subscribe communication
model like MQTT/Sparkplug to get data from remote edge
devices, without the layers of complexity and conversions
that exist in industrial applications today.
In the long run, OT/IT convergence will demand a flattened
architecture and seamless communication between assets, using
open, standards-based communication protocols and
programming languages.

The power of interoperability
The standard technologies used by the internet for
transmitting information have created a cohesive system for
communication. But we have not always had this cohesive system.
Before the internet and the World Wide Web, many different
internet-like protocols and architectures existed. Computer
systems all ran different operating systems, requiring different
programming languages. Small pockets of interconnectivity
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existed, but for the most part, systems were disconnected from
each other. It was very similar to the way industrial systems
communicate today, with the need for converters, adapters, and
gateways. The internet was designed to allow input/output and
information systems to share data through a common interface,
removing layers of complexity and allowing for greater
interoperability between systems designed and manufactured by
different vendors. That’s why an Apple computer or Android
phone today can send an email to a Windows computer: despite
their incompatibilities, they speak the same internet languages.
Today’s internet uses a common set of protocols, tools, and
routines. These are especially designed to make the transportation,
acquisition, and analysis of digital information a seamless process,
irrespective of the device you use.
Although sensors and other physical assets installed at the
edge may not have been designed with internet interoperability in
mind, there’s still a massive opportunity to collect meaningful
data from the huge installed base of existing things.
But it will require a solution that understands both sides of
the OT and IT convergence—something that can:
• Locally translate the physical world of currents and voltages
(OT) into the secure communication protocols and
languages the digital world (IT) understands.

• Process and filter mountains of data, sending only the
necessary data to the cloud for analysis.
• Provide communications interfaces and processing power
to maintain the closed-loop, real-time control requirements
of industrial applications.
• Deliver all of the above in a package suitable for
challenging industrial environments where dust,
moisture, vibration, electro-mechanical frequencies, and
temperature vary widely.

Conclusion
We’ve seen that edge computing is the sensor on-ramp to
IIoT. Once the communication, security and computing
technologies of the internet find their way into computing at the
edge, IIoT will begin to reach its potential. Internet technologies
are available in some industrial systems today. And some vendors
have already started bridging the gap between OT and IT by
adding IIoT technologies like, MQTT and RESTful APIs directly
into their controllers. Our shortest path to a successful IIoT is to
leverage the existing interoperability technologies of the internet
in industrial automation products and applications. ☐
Courtesy: Opto 22
Advt
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“Industrial intelligence establishes
machine-worker cooperation”
…says Dr Jochen Kockler, Chairman of the Managing Board, Deutsche Messe AG, in
this interaction with Suchi Adhikari. He highlights the opportunities for big industries as
well as SMEs to market their innovations and technological advancements at Hannover
Messe, which has worked relentlessly for pursuance of integration in industries and aims
to modernise the industrial applications. Excerpts from the interview…
Can you elaborate on Integrated Industry and Industrial
Intelligence? How are these themes relevant in today’s
global market?
For the past seven years, the next steps for the industrial
applications have been to ‘connect and collaborate.’ This
is the first time that the next steps are being
called Industrial Intelligence as the machine
has developed the ability to be more flexible
in production. Previously, the industry’s
requisite was to produce a bigger number
in production. But, with the modern day
industry intelligence, it greatly helps the
production by recognising what kinds
of products to use, recommending the
quality and being able to stop the process
on its own.
Such industrial intelligence
is only possible when
the machine learns
from its link to
the collective data.
You need to tap
into data from
yesterday and
the day before
to understand
w h e t h e r
something’s
wrong
and
understand
the cause of
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it without having to hypothesize. Additionally, it is of
paramount assistance to the system which makes it
easier and quicker for the worker and the factory and
further establishes machine-worker cooperation.
What are the technological trends that can be observed
this year? What are the major highlights to be expected
in Hannover Messe?
Entering in Hannover Messe’s 72nd year, highlights
uniquely entail all our 6,000 exhibitors. We have
exhibitors from 75 countries and we expect visitors from
more than 100 countries. With big companies like ABB,
medium sized companies whose names you’d be familiar
with, like German Lenser, SMEs and start-ups—you’d
come across units which constantly innovate.
We’re especially interested in the topic of Integrated
Industry and I4.0—the digitalisation of industry. We’re
the first platform which has been pushing this topic and
therefore, we have put in a lot of efforts to explain the
story of ‘connect and collaborate.’ This has garnered a lot
of interest in the topic and in turn, our production plans
have been in the spotlight.
This year, we commence a new era of machine
learning. We surely have a lot of data collected but if it
doesn’t offer you any advantage, it’s technically useless.
Therefore, machine learning—also called as artificial
intelligence—is very important in applications. We have
AI to demonstrate its applications and the use predictive
maintenance. Basically, this means that you get workshop
assistance as AI detects the problem even before you stop
the machine and run it through the maintenance checks.
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Dr Jochen Kockler is the Chairman of the Managing Board of
Deutsche Messe AG based in Hannover, Germany. In his
executive role, he is responsible for the business units–
Industry, Energy, Logistics with the trade fairs in these
industries and ‘Digital Business & Transformation’ and
‘Services’. Kockler is also responsible for the divisions Hosted
Trade Fairs, Hosted Events & New Trade Fairs, HR, Auditing,
Protocol and the Strategic Program Management.

Most international trade fairs are known to have elaborate uncertainties. While many arguments suggest that we are close
technology displays. In this context, what displays can the to a recession, we perceive that we have a lot of need for newer
visitors look forward to at Hannover Messe 2019?
technology and require sufficient labour capacity. Therefore,
Even with over a hundred displays, we have the collaborative such market exhibitions on the electronic industries give an
robots at the centre. The reason behind
outlook on the growth of the upcoming
this is that only until six years ago,
years. It may not show collateral of 10%
you needed precise knowledge to run
growth, but there will be a slight growth
a robot. Now, it’s easy to train them—
so that we are driven by optimism.
BY MAINTAINING CLOSE
the future is as easy as a smart-phone.
Additionally,
with
political
If you have to one hundred times the
uncertainties,
questions
regarding
the
COOPERATION WITH INDIA’S
same work, you’d be guaranteed success
development among the automobile
ASSOCIATIONS AND EXHIBITORS,
with the use of this robot as a colleague.
industries and manufacturers give way
WE
LOOK
FORWARD
TO
OFFER
Secondly, we have displays about
to dialogues about the future of these
machine learning to guide us on usage THEM A GOOD AND FAIR PLACE IN industries, such as how quick we will have
of data to become better.
autonomic driving. However, with an
THE WORLD MARKET
We have a big display on Automation
outlook from these exhibitions, we see and
and Motion Drive for all kinds and
feel that we will have a stable economy.
aspects of engines. We have one on energy productiondecentralising energy production, renewable energy With the Indian manufacturing sector growing at a rapid
production. Hannover Messe will also feature a part which rate, how is India’s participation as a manufacturing hub
is especially important in Germany—the infrastructure of the evolving in the global charts?
electric car and bringing energy to it. So, there are indeed a India is a very important market with around 200 exhibitors
lot of applications and for the visitors from across the globe, from India coming into Germany for industry exhibitions. By
we have our exhibitors speaking in English and looking maintaining close cooperation with India’s associations and
forward to doing a good business.
exhibitors, we look forward to offer them a good and fair place
in the world market. India has already proven itself as a very
Amidst the global concerns of the European economy, good production house, with quality and a global perspective.
what impact does an exhibition like yours have to boost We are happy to witness the long-term participation of the
the economy?
Indian manufacturing units. We would be delighted see the
With Brexit, tough discussions on free tariffs and trade and Indian participation increase as India is a crux point of being
President Trump’s take on the markets, we are dabbling with very amendable for the world markets. ☐

‘‘
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VIEWPOINT | TECHNOLOGY

Operational Excellence:
Challenges and opportunities
The world is more linked and fast-paced than ever before and the manufacturing industry
needs to keep up with it. The future of operational excellence does not simply revolve
around yield, proficiency, and standardisation alone. But in fact, it is a lot directed
towards ideas that include progression, modernisation and customisation.
The Viewpoint section finds out the challenges in implementing
operational excellence and the opportunities it brings.

Juili Eklahare
Features Writer
juili.eklahare@publish-industry.net

“Operational excellence brings in huge competitive advantage”

Aiyappan Ramamurthi,
Technical Director
Siemens PLM Software
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Markets are changing rapidly due to technology disruptions and increase in customer
requirements towards smarter and efficient products. Manufacturers have to continuously
adapt to the changing demands and invest in technology to be competitive. Plus, the trend is
increasing towards adapting technology but there are challenges when it comes to the availability
of skilled manpower, uncertain business conditions, and regulatory changes among others,
which happen to be risks for the SMEs.
Both, operational excellence and continuous improvement are a journey and not a
destination. But, operational excellence spans across the entire value chain, from design,
engineering, procurement, logistics, manufacturing and service, towards realising customer
needs. On the other hand, continuous improvement focuses on each area so as to drive
operational excellence. Today, digitalising the entire value chain and the Digital Twin of the
product, production and performance helps in the transformation towards operational
excellence. It brings in a huge competitive advantage, driving the business goals of quality, cost
and delivery. This not only increases the profitability but also boosts the overall business
growth and the opportunity to go global. Digitalising the enterprise is one of the key enablers
in the journey of operational excellence. When it comes to challenges in executing operational
excellence programmes to meet business goals, the fact is that business situations are dynamic
as the products, volume and variety keep changing along with the customer requirements. The
speed of responding to the changes continuously is a major challenge as it demands a high level
of agility and flexibility across the organisation.
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“Operational excellence is about optimising usage of resources”

Regu Ayyaswamy,
Vice President & Global Head
Internet of Things & Engineering
Industrial Services
TCS

The primary reasons holding manufacturers, especially SMEs, back from investing in
technology are Return on Investment, inability to understand how technology can add value,
not being able to connect technology investments to business or competitive enhancement of
their position. The role of system integrators and product vendors is to evangelise the technology
value and impact in a manner that can be clearly and transparently understood by both, SMEs
and large manufacturers.
Operational Excellence is about optimising the usage of resources and enhancing the
productivity while continuous improvement or Kaizen aims to constantly seek new ways and
methods to improve the value stream. The value stream, typically, is from the demand side to
customer delivery. It is not local improvements or individual machine productivity, but endto-end value stream improvement. Also, processes are not static since the variables continuously
change. The primary challenge in executing operational excellence programmes to meet
business goals is belief in technology and how it can create an impact and change management
within the organisation. It is also important to choose the right technology or vendor, as the
solution should deliver the end value desired and should be robust and transparent. With the
adoption of IoT and Industry 4.0, the opportunity for industries to enhance operation excellence
is tremendous. By addressing this through Industry 4.0, typically, a company can improve its
revenue by better delivery and at the same time, reduce cost. While it is difficult to quantify the
gains, as each company is different, most companies can enhance their profitability per cent
from current levels by an additional 200-500 bps (2%-5%).

“Learning and unlearning has become essential”

Sameer Kelkar,
CEO and R&D Head
Grind Master Machines
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The main issue with SMEs in technology, IT, and machinery, is uncertainty in the business.
This is due to volatile business situations, especially regarding demand from OEMs, which
stops them from investing in technology. The second big issue for SMEs is the lack of awareness
and training amongst their manufacturing teams for the latest technology. The speed of
adoption of new technology slows down due to the inability to absorb and change. When it
comes to operational excellence, continuous improvement is a part of it. An organisation must
strive to build a culture of continual improvements. This helps in improving performance
parameters related to cost, quality and delivery. Selection of the right technology, process and
machinery will also play a crucial role in achieving operational excellence. Another aspect of
operational excellence is also linked to the HR function of the company—it is about how we
keep our people motivated and maintain the enthusiasm in them to work efficiently. So,
operational excellence is a holistic approach and an all-round aspect of the business.
In today’s works, technology and demands are changing very fast. This is itself a big
challenge in terms of operational excellence. Quick learning and unlearning new things have
become essential. Secondly, it requires a big amount of investment to upgrade the absolute
technology to the latest ones. The previous investment must be recovered before making new
investments. Profitability depends on the speed of adaption. One must be quick in identifying
the opportunity, making fast investments and getting excellent results from them in a short
period of time. For this, our operational excellence needs to be in place; one needs to have a
strong and flexible structure and system to accommodate the rapid changes happening in the
industry, which will help one bring in profitability.
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“Looking at operational excellence as a business outcome”

Dr Arvind Tilak,
CEO
Ascent Intellimation

I often get the chance to interact with leaders from manufacturing companies on their take
on technology adoption about concepts like, Smart Manufacturing. Most of them are quite
guarded about adoption and will not get on the bandwagon easily. They want clearly defined
ROI from investments in technology. We propose that returns should be counted in two beans:
tangible and non-tangible. Most leaders put a high value on data that is reliable and close to
actual events, so that their decision-making can get real-time and realistic. Another major nontangible outcome that they are ready to put value to is operational excellence.
The major driver for looking at operational excellence as a business outcome model is that
this will help companies vault over competition, not just for today but for the foreseeable
future. We work with them in leveraging data for delivering clear outcomes, including increased
revenues and profits, lower operating costs, and lower operational risk. However, in the real
world execution or operational excellence, programmes are constrained by many factors, such
as, the lack of culture that believes in hard and real-time data and data-driven transparency.
Another factor is capability and commitment to make real-time decisions. For example, we
enable stake holders to get OEE data every 15 minutes via PlantConnect, thus enabling them to
intervene and improve. Compare this to OEE that is calculated manually at the end of each shift
and consumed only the next day at best. Besides, proactive practices are not part of the culture
in many companies. Thus, with PlantConnect, we enable maintenance teams to manage assets
by looking at data and generating alerts and predictions of likely failures and avoiding costly
breakdowns of assets.

“Continuous improvement is a mindset”

Guruprasad Rao,
Director & Mentor
Imaginarium India
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Operational excellence is a continuous journey. It is all about the best management practices
using existing resources. So, its focus is on productivity, loss reductions, cycle time reduction
and quality improvements. Attaining a status of Best-in-Class (BIC) with peer recognition can
be set as a goal. Continuous improvement is a mindset and a culture that makes it possible. It is
that humble thought to stay unsatisfied even after reaching the so-called BIC in their own areas
of expertise. Business goals are to be set, communicated, supported and reviewed. They are
influenced by both, external and internal factors and operational excellence largely involves
internal factors. The primary challenges are to set smart goals and create a culture of continuous
improvement. Once the business opportunity is identified, it is the operational excellence that
delivers goods and service. For a given investment, one can make and sell nut-bolts or a finished
product. The profit one makes by selling nut-bolts is far less than the option of a finished
product, such as, a watch. So, this is what I call as the identification of the right business
opportunity. Once this is done, then it is only the operational excellence that helps to optimise
the costs and hence, the profit.
Coming to SMEs investing in technology, they are conditioned to look at RoI before
investments and its immediate returns. Here, they need to look for “value creation”. With the
creative use of new tools, they can become not only competitive but also future-ready. Some
fear the obsolescence of current technology, while some are busy with their current work and
don’t have the time to explore new options. There are a few SMEs, which are not aware of newer
technologies that are capable of bringing disruption. So, SMEs and OEMs need to push-pull
each other to remain future-ready.
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Numerical simulations for continuous
manufacturing of active pharma ingredients
Multi-physics numerical simulation is emerging as game-changing technology to help
continuous manufacturing for Active Pharmaceutical Ingredients (APIs) become a reality
through virtual prototyping, optimisation and modelling of the complete system.
The pharmaceutical industry is encountering a decline in
productivity, and outdated “tried-and-true” batch processes are
at the root of the problem. The batch-based systems currently in
place are inefficient due to segmented steps involving multiple
facilities and requiring start-and-stop of the batch, site-to-site
transfer and warehouse storage. Performed through sampling
and in post-production, quality assessment of the product is also
cumbersome, causing long lead times and waste.
Continuous manufacturing, a non-stop end-to-end
manufacturing process, could modernise the industry and solve
its productivity crisis. At a recent MIT conference, Josef Jimenez,
CEO of Novartis, stated that changing production from batch to
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continuous will transform the way medicines are made around
the world and could cut the time from development to marketentry in half. Implementation of these processes will result in
smaller production plants, lower inventory costs, reduction in
carbon footprint and higher quality products. The regulatory
agencies are also starting to lay the groundwork for continuous
manufacturing with several initiatives and regulatory frameworks
such as the Process Analytical Technology (PAT) and Quality by
Design (QbD). Each of these encourages the development of new
manufacturing technologies by building quality into the process
and using a science-based quantified risk approach.
Both the chemical and food processing industries have been
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Fig: 1 Ultra-lean manufacturing, from start of chemical
synthesis to final pharmaceutical dosage form (courtesy
of Novartis-MIT Center for Continuous Manufacturing)

improving their productivity by successfully integrating
continuous manufacturing into their plants. It is clear that
regulatory hurdles and conservative thinking by the
pharmaceutical industry can no longer be used as an excuse to
avoid taking pharmaceutical manufacturing into the 21st century.

Numerical simulations & continuous
manufacturing
Before continuous manufacturing can become main-stream,
potentially suitable candidate processes must be identified and
designed, and risks must be analysed and mitigated. This will help
manage regulatory compliance and make a business case for
implementation. Multi-physics Computational Fluid Dynamics
(CFD), a numerical method for predicting the coupled behavior
of fluid, gas and particulate flows including heat and mass
transport, offers a solution for the enhanced understanding and
design of these novel processes.

Virtual prototyping
Traditional manufacturing processes are based on the
“design-build-test” principle in which the effects of design
changes are quantified by experimental tests on physical
prototypes. There are currently very few suppliers who are
developing integrated systems for continuous manufacturing
and, as a result, physical prototyping is anticipated to be very
costly. Numerical simulations enable the engineer to build a
virtual laboratory, providing insight into the performance of a
product before tests are carried out. This means that the
uncertainty resulting from major process and equipment changes
can be evaluated up front, leading to a significant risk reduction
and cost savings.
Multi-physics CFD and state-of-the-art visualisation tools
also offer a wealth of detailed information, not always readily
available from laboratory or experimental tests. This not only
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Fig: 2 Mixer model showing the effects of
increasing gas injection rate using STAR-CCM+

results in an increased level of insight into the details of what is
going on inside the processes, it also enables innovation. For
example, multi-physics CFD can help explore new reactions and
molecules for drugs manufactured with a continuous process.

Design exploration and optimisation
In recent years, the phenomenal increase in computing power
and the maturing of robust simulation tools have paved the way
for using numerical design optimisation in production
environments. Parameter studies and optimisation will be vitally
important for designing and tuning of the new (often smaller)
equipment required for continuous manufacturing while
ensuring that the operation can efficiently handle fast reactions
and remains flexible. In addition, the CFD-generated responses obtained through design of experiments over a range of operating
conditions and equipment design parameters - can be combined
with statistical models to identify risk and implement robust realtime process control. This will ultimately result in reduced
variability and consistent, repeatable processes.
Optimate (a module in STAR-CCM+ using Red Cedar
Technology’s HEEDS software) is an example of a tool that
enables intelligent design exploration to easily consider “what if”
scenarios and identify the critical manufacturing points that
define quality. For example, feeding devices for continuous
manufacturing influence all downstream operations and design
exploration of parameters such as feed rate will help identify their
impact on final blend uniformity.

Simulating the System
Solving complex real-world problems demands an accurate,
easy-to-use, multi-disciplinary approach to simulating complete
systems. CFD-focused multi-physics engineering simulation
tools such as STAR-CCM+ can accurately deliver full spectrum
engineering results and the pharmaceutical industry should fully
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Fig: 3 DEM simulation for tablet coating with STAR-CCM+
showing pill coating thickness in a fluidised bed

Fig: 4 DEM simulation with STAR-CCM+ showing tablet
velocity magnitude as they tumble in a coating pan

leverage these tools in support of the development of continuous
manufacturing processes. Up until now, integration of numerical
simulations in a production environment has required a great
deal of specialised knowledge, but this is no longer a showstopper.
Automation and ease-of-use are enabling the deployment of CFD
for complex multi-physics applications. For example, STARCCM+ offers state-of-the–art meshing, seamless integration with
CAD and easy modeling of complex moving parts, all in a single
integrated environment. The net result is more time for an
engineer to analyse data instead of preparing and setting up the
simulations, resulting in engineering success.
Seeing the “big picture” for continuous manufacturing will
require a multi-physics approach to solving problems. Be it
mixing, coating or drying, multi-phase flows lie at the core of the
pharmaceutical processing industry. Capabilities such as Discrete
Element Modeling (DEM), a numerical method for computing
the interaction of a large number of small particles, and Eulerian
Multiphase Modeling (EMP), a numerical method for simulating
several phases in a system, will be invaluable for implementing
continuous manufacturing of APIs. Two case studies are
presented next to demonstrate these capabilities.

layers of coating are applied. Parameters such as particle velocities,
residence time and coating thickness are tracked to assess and
improve tablet coating uniformity. In addition to tablet coating,
DEM can also be used to simulate other steps in manufacturing
such as filling, filtering and conveyer processes.

Case Study 1: Direct Element Modeling (DEM) for
pill coating
DEM simulates the motion of a large number of interacting
particles and tracks them in a numerically efficient manner,
modeling contact forces and energy transfer due to collision and
heat transfer between particles. DEM will be particularly
important in the design and optimisation of continuous coating
processes to help identify the important factors for equipment
design (e.g. number of spray guns) and to determine optimal
equipment operation conditions (e.g. inlet temperature). Figures
3 and 4 show STAR-CCM+ generated solutions for two types of
equipment currently used for real-world tablet coating: coating
pan (rotating drum) and fluidised bed. In these simulations,
DEM is used to analyse the random movement of the particles as
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Case Study 2: Eulerian Multiphase (EMP)
Modeling for mixing
EMP modeling provides an effective means for studying the
interacting streams and randomly dispersed phases in multiphase
flows. The EMP model in STAR-CCM+ includes an extensive
range of sub-models including break-up and coalescence models
for bubbles and droplets and a granular flow model for particles.
Figure 2 demonstrates an EMP simulation of a gas-liquid mixer
with three rotating impellers. Shown are the effects of increasing
gas injection rates on gas. The ability to predict gas hold-up, a
parameter that governs mass transfer across the phases and
consequently rates of reaction, is a key enabler in the design of
such reactors. This approach adds valuable scientific insight into
the decision-making criteria to develop practical solutions for
mixing and other processes in continuous manufacturing.

Conclusion
In today’s competitive climate, manufacturing must become
leaner with a focus on building quality into the process.
Continuous manufacturing for the pharmaceutical industry will
change the way drugs are made and multi-physics CFD
simulations offer a cost-effective way to perform rapid
prototyping for design of new equipment and processes. In
particular, design optimisation tools and powerful multiphase
models such as DEM and EMP will play an important role, and
the pharmaceutical industry should fully leverage these stateto-the-art technologies for the design and implementation of
continuous manufacturing processes. ☐
Courtesy: CD-Adapco (Siemens)
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Enabling profitable and customised packaging
Packaging offers a pivotal communication bridge between consumers and brand owners. The
article explores how the packaging industry is on the path of a digital transformation and how
B&R mapp technology is revolutionising the development of application software in automation.
The packaging industry has seen a revolutionary
transformation that was unimaginable a decade ago. Increasing
competition and awareness of consumers are factors probing
the industry with matchless challenges, and pushing them to
adopt innovations in packaging. Packaging plays a significant
role in improving aesthetics in an industrial ecosystem as well as
in our daily life. The packaging industry is less likely to be
undermined. Automation and robotics, over the years, have
been instrumental in providing cutting-edge technology to
packaging solutions. Today, with the latest industrial revolution,
the packaging industry, too, is expected to receive a fillip
building a networked value. With personalised products gaining
prominence, machine builders are concentrating on ideologies
and methods to satisfy these consumer demands.
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Industry focusing on mass customisation
Today, with the ever-changing consumer demands, there is
a clear need of sustainability and cost effectiveness while
optimising packaging machines meeting these demands.
Machine builders, with a view to providing personalised
products, focus to reinforce structural strategy and adopt
custom packaging techniques. The major challenge for machine
builders during the course of custom manufacturing is to ensure
optimal limits of overall equipment effectiveness (OEE) and
reduce unplanned downtime at the same time, manufacturing
batch sizes of one economically.
The industry driven under multi-vendor environment
looks for collaborative partnership, ensuring interoperability,
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OPC UA and PackML provide seamless
communication and a uniform look and feel
across multi-vendor packaging lines

transparency and decentralised intelligence for operational
consistency. Mass production and extensive product
customisation in batch size of one is turning to be the central
goal of Industry 4.0, without compromising on productivity,
availability and OEE. Mass customisation needs fast production
changeovers performed by non-specialist operators, eventually
demanding a modular machine design.

Personalised packaging
A conventional packaging line comprising of conveyors
and robots were unsettling over the matter of synchronisation
and connectivity. Maintenance of such systems on the shop
floor is always challenging. Different solutions have been tried
out to enable mass customisation. However, most have not
been economically viable. B&R – ACOPOStrak has been a
sheer game changer in this segment, enabling the adaptive
machine concept.
The next generation of intelligent transportation system
is offering unmatched dimensions of flexibility and usability
to packaging lines. ACOPOStrak is a revolution in adaptive
manufacturing. This highly flexible transport system extends
the economy of mass production down to batches of one.
Parts and products are transported quickly and flexibly from
processing station to processing station on independently
controlled shuttles. ACOPOStrak is a generational leap in
intelligent, flexible transport systems. Its unique design
delivers decisive technological advantages for adaptive,
connected manufacturing, producing small batches
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efficiently and benefiting from higher margins of personalised
products. In addition, ACOPOStrak, diverters enables
merging product flows or diverting product flows at full
production speeds. It helps manufacturers produce multiple
product variants on the same line and packaged in custom
sets with zero downtime for changeover. The techonology
boosts overall equipment effectiveness (OEE), multiplies
return on investment (ROI) and accelerates time-to-market
(TTM). Another software tool known as Automation Studio
guarantees this approach. Automation studio is a single
platform for entire software development, supporting
complete range of hardware from B&R. This coupled with
open standards, such as, POWERLINK, openSAFETY, OPC UA
and PackML, enables machine builders with seamless
communication and perfectly orchestrated performance across
multi-vendor lines.

Development made easy
Vendor-independent approach in packaging lines are
more of reality using PackML, which gives all the machines
that make up a packaging line a common look and feel and
ensures operational consistency. The modularity and
consistency of PackML enables self-optimisation and selfconfiguration of production lines and facilities. B&R has
eased the implementation of PackML in machines with its
modular application development method known as mapp
technology. These modular software blocks simplify the
development of new programmes and reduce the development
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The next-generation of industrial
transport system enabling
production of batch size one

time for new machines and systems by an average of 67%.
mapp PackML represents the logic of a machine controller
as per the OMAC PackML standard. The recurring
programming tasks presented in the style of pre-configured
blocks by mapp technology that are extensively tested ensures
that the machine software development is done with mere less
effort. With mapp blocks seamlessly integrated into the
Automation Studio environment, it becomes extremely easy to
configure and relieve the developer of having to program
every single detail. The other interesting components – mapp
View helps to manage and visualise these integrated
programmable states easily across different display units and
mapp OEE permit automatic collection of production data
and provide OEE functionality without any programming.
Open standards of PackML combining with connectivity
of OPC UA enables seamless flow of data from field level to
supervisory level. OPC UA is a completely independent and
flexible communication protocol used to transfer all
production process data within machine, machine-to-machine
and machine-to-cloud, thus, eliminating the need for
traditional factory level fieldbus systems. OPC UA is
implemented using standard PLC open function blocks. The
machines share data on cloud using widely applied queuing
protocols–OPC UA, MQTT or AMQP. It ensures the cloud
receives data even when the network connection has low
bandwidth or is intermittently unavailable.

Machine tweeting its status
With packaging machines, moving into a digital ecosystem,
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remote diagnostics and maintenance have taken a great leap.
Alarms, emergency states and other key health factors of
machines are now available to a supervisor, irrespective of his
presence next to the machine. The hierarchy of escalating
critical scenarios to a different level in a factory and demanding
for corrective action is now easier using mapp Services. mapp
Services is able to handle basic diagnostic functions of machinery
and equipment. The components of mapp Services not only
helps to develop programme faster but also reduces
commissioning time. It is possible to implement functions, such
as, automated text messaging and handling various machine
options. The machines connected to web services are able to
request maintenance actions autonomously. Operator interfaces
take advantage of technologies based on web standards,
eliminating the need of dedicated software. An operator or
supervisor is able to see machine status and diagnostics
information on any device using a standard web browser.

Packaging 4.0
The packaging industry is on the path of digital
transformation, making it possible to aggregate data such as,
production scheduling, asset management, operational data,
energy data and more. In addition, with edge architectures, it is
also key to collaborate with factories for making not only new
but also existing installations smart. These architectures, together
with energy and condition monitoring and process data
acquisition, are perfect solutions for packaging machine builders
and factories to cost-effectively become efficient and smarter. ☐
Courtesy: B&R Industrial Automation
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Clean cuts with linear
motor & rotating blades
An application story on the usage of Kollmorgen’s motion control
system by Breyer machine factory that provides sophisticated extrusion
systems to produce up to 300 tubes per minute from the Topline series.
Whatever the cosmetics and food industry put in the tubes,
the customer will one day squeeze out again by hand. The
demands on such a tube are extremely complex and, in the
truest sense of the word, multi-layered. Breyer is meanwhile
manufacturing systems which produce tubular hoses of up to
seven layers. They differ in appearance, barrier and adhesive
properties, as well as in their colour and rigidity. The whole
thing is technically implemented using a sophisticated
combination of the appropriate number of extruders, which
precisely dose each of their materials with temperatures up to
approx. 250oC into the shaping nozzle. The soft hose is then
pulled through a calibrator, where it receives its final profile
using a vacuum while also being cooled in a fine mist.
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Thomas Sautter,
Sales Manager South,
Kollmorgen, Ratingen

Linear motor positions the cutting head
The speed at which the tube blanks are produced depends
on the speed of the puller device, which pulls the solidified hose
from the calibration and thus, becomes the master. It must be
noted that thicker tube walls require a longer cooling time than
thinner ones. Functionally, the caterpillar is part of the cutting
unit which separates the continuously conveyed material into
precise sections in a clockwork fashion. This machine module
works with three Kollmorgen servo drives in one synchronised
multi-axis system. The pace of the caterpillar is followed by two
further drives, which cut the plastic to the desired length. Here,
the ICH linear motor takes on the positioning of the cutting
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With the combination of the PCMM motion controller
and AKD servo drives, Breyer has a compact and
high-performing motion control combination

blade in sync with the prevailing speed of the product.
Technologically, the process can be compared to a flying saw.
The ICH linear motor brings the cutting head driven by an
AKM servo motor into position before each cut and updates this
during the cutting. Each very small deviation in pace between
the product and the tool would inevitably lead to a spiral cut.
The customers, in Breyer’s case primarily packaging
manufacturers, who supply the familiar producers of care
products and cosmetics with finished tubes – and they are very
precise, because their products don’t sell just because of what
they contain inside. The appearance also decides the success at
the POS. A significant basis for printing a high-quality and
promotional tube is therefore, the quality of the tube blank.
“Larger tolerances make the printed image worse,” says the head
of development of Breyer. With tolerances of +/- 0.03 mm in
diameter, 0.3 mm in length and 0.02 mm for the overall layer
thickness and eccentricity, Breyer is very high up on the world
market in terms of precision.

longitudinal forces between 175 and 5341 N (top power more
than 12000 N). The speed range lies between the slow 1 μm/s
and the fast 5m/s with acceleration force depending on the size,
between 3 and 10 G. Subtleties in design reduce the cogging to
a minimum – a significant aspect for high quality control, which
is precisely what is required in packaging processes. On a
control level, the PCMM motion controller and the
programming options of KAS align the feeder, linear unit and
the blade drive. If the caterpillar simulates the pace via the AKD
servo drive, which follows the linear unit with soft positioning
in the form of perfectly designed electronic cam profiles, the
blade drive needs to deliver very precise speed ramps.

More productivity with retrofitting

It’s because of details like these, that the machinery builders
are now opt for PCMM when it comes to motion control. In
comparison to the previously used servo drive technology based
on the S700 servo drive, the current state of technology offers
greater
opportunities for optimisation. “The pipe network gives
PCMM: More options for motion control
us even better control of all brake and acceleration processes,”
The new motion control solution puts the company in a emphasises Christian Reinsch, Technical Head & General
better position to optimise the processes that are finely tuned to Manager of EAT in Freiburg. The engineering environment
one another. The head of the multi-axis servo system is formed within KAS also paves the way for setting the cuts depending on
by the PCMM motion controller. The compact device controls position and controlled by print marks. This task then becomes
the three AKD type servo drives and even remains connected to relevant if the cutting module needs to make the pre-printed
the higher-ranking Siemens SPS via Profinet. The Kollmorgen plastic pipes the right length – for instance for laminated
Automation Suite (KAS) is used for installing the movement material for multi-coloured toothpaste.
profile. The graphic programming solution uses the standard
“We also need a good drive technology for this to guarantee a
approach of PLCopen for motion and the modular “drag-and- high level of quality,” summarises Andreas Bauknecht, Employee
drop” of the Kollmorgen Pipe Network. From the point of view in the development department (R&D), Breyer; Bauknecht and
of actuating elements, two AKM servo motors are used for the Reinsch are both delighted about how fast the change onto the
caterpillar feed and the blade drive. As a system partner of PCMM was carried out. This pace is largely because of the
Kollmorgen, the engineering specialists at EAT GmbH use PipeNetwork and the Ethernet communication, which allows
series ICH linear motors for the positioning. The development even complex electronic cam profiles to be conveniently and
trio made up of Breyer, EAT and Kollmorgen represents a good efficiently generated. The motion controller, therefore, brings
example of a successful partnership between manufacturer, genuine potential for retrofitting, especially as the real-time
system integrator and OEM.
Ethernet communication does not come with any restrictions,
The ICH series is constructed in such a way that it delivers the manufacturer of which provides the higher-ranking SPS. ☐
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Demystified!

Significance of PLC

Application &
related tools

In the backdrop of Industry 4.0, machines are called upon to perform many complex duties over
and above the well understood processing of work pieces and parts. Some of the advanced tasks
are – synchronised line operation, Functional Safety for plant as well as operators, managing Big
Data and cyber security. The article explores this complex and costly part of the machine, which is
the software—how SW is specified, how it is tested, how the versions are kept in safe custody as
well as considers aspects of SW quality, and the modern tools and practices.

S

PV Sivaram
Chairman—Non-Executive
B&R Industrial Automation
Sivaram.Pv@br-automation.com
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oftware (SW) determines the function
and purpose of a PLC. A controller without
SW is an automaton with great power, but
without intelligence and direction. It is the
SW which determines how a PLC will act in
any situation, and react to any stimulus.
When the PLC fails, the SW can migrate
easily to another PLC.
Sounds like something out of a scripture?
Yes, software is the soul of the PLC. The
program of a PLC is, in effect, a description
of functioning of the machine. The PLC,
even with massive power, remains a dumb
machine if not told in great detail and full
precision regarding each step of operations.
Such a program encapsulates complete
description of the process, and thereby
determines quality of the machine.

Today’s machines need to do more
than produce goods. They have to connect
to other machines for synchronised line
operation, provide functional safety for
operators and process, talk to ‘Cloud’ for
data storage and manage cyber-security.
In earlier days, a machine could be
represented by electrical diagrams called
ladder diagrams. Today, however, more
sophisticated languages, compilers and
testing tools are needed to describe
modern machines and processes. In
spite of this, the control program
remains mysterious and complex to
develop and maintain. Hence, it is
important for manufacturers to pay
attention to automation software and
how it is developed.
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Significance of automation
software has grown dramatically

There is more SW than that which resides in PLC

maintain high productivity of programmers. Using a higher
level language makes sense since the productivity of
programmers increases by orders of magnitude and can manage
PLC controller in performing many advanced functions.

The SW in PLC is the set of instructions that the controller
executes cyclically. However, there is more SW than this.
Primarily, the mass of SW is divided into two categories—
runtime and development SW. Development SW consists of
the environment in which a programmer works—the editor,
the compiler, the downloader, etc. The runtime environment is
the SW which resides in the memory of the PLC, and executes
when the PLC is in ‘run’ mode. Here again, software is classified
into two sections—System SW and Application SW. System
SW is the operating system (RTOS) and set of libraries.
Application software is the portion developed by the buyer of
the PLC, to achieve the specific functionality. The development
platform provides him with tools to create the application SW,
to compile, download and debug in the PLC.

Progressive disclosure is a design technique, which helps in
keeping focus on one’s objectives, by reducing clutter. This
advanced technique introduces a meta-layer to the higher level
language. It improves efficiency and hides complexity below a
layer of ‘macro’ instructions. This is achieved by encapsulating
frequently used functions, for example, a PID control into an app.
The app contains the code, corresponding GUI, and links to
generate alarms, fault messages, historian and report generator,
etc. Hence, the programmer can easily use this app in the project.

What is so special about application software

Artificial Intelligence to assist programmers

PLC application software is usually very complex. PLC
programs operate in an environment where many events are
happening simultaneously, and the entire code reacts to these
interrupts in the order of priority. Therefore, application
programs operate inside a real-time operating system. Main
demand on the RTOS is to be economical in the use of
resources—processor time and memory space and also, be
responsive to process inputs and triggers. This is in contrast
with legacy controllers and RTOS would allow a single ‘thread’
of program to execute until output is generated, modern day
systems use multitasking to be more reactive. It allows higher
priority task to interrupt a lower priority task at any point.

AI is all pervasive, and can be a very helpful hand-maiden. It
is so comfortable for the system to highlight errors and
implausibility, convenient to double-check, and provide
automatic documentation. Modern programming platforms
provide all these features. Not so long ago, these features were
called ‘Expert Systems’. Some of the services are configuration
checking for feasibility, documenting the topology of automation
system, calculating power supply requirement, checking end-toend cycle time and such chores. Therefore, the point is, it does not
take a programming expert to program like an expert!

It makes sense to use higher level languages
A program is complete when it is written, compiled,
downloaded to the machine and operates as per requirement.
Each line of code can be quite expensive in terms of programmer
cost, inclusive of the efforts of testing, debugging, corrections,
material wasted in trials, etc. In contrast, while processor costs
and storage memory costs are dropping over time, cost of
programmers are increasing. Therefore, it is important to
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Progressive disclosure of complexity

Programming need not be done by programmers
In the olden days of mainframe computers, the procedure for
computations was as follows—a physicist or mathematician
(domain expert) will develop an algorithm and employ services of
a programmer to convert the algorithm into a computer language
like, FORTRAN or ALGOL. This process is repeated each time
when a small variant is tried—a lengthy loop! A similar case exists
with Application SW programming today. The machine designer
explains the requirement of machine to the programmer. The
programmer then creates code to translate his understanding into
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Meta layer with proven technologies
and libraries eases development
complexity and improves efficiency

PLC language and feeds it to the PLC. Unsurprisingly, the PLC, at
first shot, does not do what is in the mind of the original designer.
Many iterations are required to get a satisfactory result. One
source of this problem is the double layer of description.
Modern tools can take away the need for expert programmers,
and the machine designers can directly and comfortably develop
code, thereby, shortening the process and reducing errors of
understanding. This is where ‘apps’ and expert systems can be of
great help. If we hide unnecessary complexity from the domain
expert and present an interface which is couched in process terms
rather than PLC terms, much efficiency can be gained.

Modelling software and generation of code
Many processes are designed using modelling software by
process experts. Traditionally, after finalising the algorithm, it is
re-written in a PLC programming platform, which introduces
some errors. Modern practice is to provide a direct link from the
modelling software to automatically generate PLC code.

Myth – PLC software is ‘simpler’ than IT software
Nothing could be more wrong! Indeed, the PLC software,
being so close to and directly mirroring a machine process in real
time, is much more complex in structure and in development.
Therefore, development process needs the tools and techniques,
which are deployed in development of larger bodies of software.
But, due to a widespread misconception, equal amount of
resources and attention are not accorded to PLC software
development. This needs to change, specifically for SMEs.

Software quality—maintainability and scalability
SW must deliver the functions demanded. This is the
minimum. It is verified by running the machine and testing
for expected behaviour. However, SW being what it is, there
are other attributes which are not demanded by the user but by
the OEM. Since SW needs to be maintained and modified,
often by people other than the original author, it must be
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readable, and well structured. It must also be robust against
wrong commands and have sufficient diagnostic points and
messages. SW must be scalable—an important condition these
days. It should run as it is or with little modification on
processor of next generation. This protects against
obsolescence as we had discussed last month.

Sandbox or virtual commissioning
The costliest time an engineer can spend is on the customer
shop floor. The machine is delivered, but fails to work the way
operator needs. The problem lies in software. The commissioning
engineer is delving through the code, but finds it challenging
since he is not the author of the code. There are modern ways to
avoid such situations, by borrowing a concept from IT world.
Build a sand-box to test out code right at lab, before shipping the
machine. Simulate the PLC as well in a laptop and test code
against it. There are techniques to have Hardware-in-the-loop,
Software-in-the-loop. So, when the machine arrives on the shop
floor, it is ensured to high degree that it will run first time right!

SMEs take more care
Why do we single out SMEs? Well, they have special
constraints. Firstly, they find it difficult to retain skilled
programming talent. They are unable to spend on testing of the
application SW. It is also observed that describing the machine
process in great detail raises fears of loss of confidentiality and
protection of rights. Therefore, it is recommended that this is
the segment which should move to advanced platforms and take
the development process into their custody.

Quality is key
Software is a complex and costly part of the machine. So, care
must be exercised about all aspects—how the SW is specified,
how it is tested, how the versions are kept in safe custody. It is
also important to consider the quality of SW—how friendly it is
to debug and diagnose, to modify and maintain. ☐
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Technological Trends 2019:
What the future holds
The year 2019 seems like one of the most stirring and significant years
when it comes to the technological sector, especially with some pivotal
new technologies, from 5G to robotics. The article explores the predictions
for where 2019 is heading in terms of the latest technology and trends.
It has been a while since we entered 2019 and we all tend to
look at what were the industry success metres, failures, learnings
and at the same time, plan on how to make the next year fruitful
and what kind of situations can be expected. Technology, too, is
changing on a daily basis and getting more digital savvy. This
means that more and more data is being released out in the
open and there are a few predictions made of what technology
trends lie before us.

Getting edgy
We are generating 2.5 quintillion bytes of data every day and
90% of the data we have today was created in the past two years.
This data deluge shows no sign of slowing as the Internet of
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Things and applications operating on the edges of networks
become more prevalent.
In 2019, we’ll continue to see the advances in ‘smart sensors’
that only wake when something interesting is happening and sift
the input to only transmit relevant information to the cloud.
We’ll also see greater focus on efficient power management in
edge node devices to support the increased processing demands
and resultant thermal dynamics challenges. We’ll see a huge
inclination towards security, as the growing value of the
information generated makes loss or corruption more costly.
Finally, sensor fusion, or the combination of differing sensing
modalities to create a more accurate perception of reality, will
become increasingly pervasive, thanks to a combination of edgenode processing, the fog, and the cloud.
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Artificial Intelligence begins to shed the artifice

Healthcare becomes prescient

Automotive AI processing predominantly takes place at
the edge rather than in the cloud due to the need for lowlatency, real-time decision making. But the architectural battle
between edge and cloud computing in AI will be waged on an
application-by-application basis as other emerging markets
have their own, different needs. Thorny issues remain for all
markets, especially in the areas of unsupervised training and
validation of how AI systems will really work once they are
trained. While we will make advancements in these areas,
non-technical issues like, ethics, liability and governance,
remain hurdles to progress.

Spiraling healthcare costs and growing disease prevalence are
creating a new level of urgency to solve the larger healthcare
challenge. The need for economically viable wellness and
healthcare solutions will drive strong growth in the adoption of
sensing, computing, and mobile technologies. Deeper diagnostics,
miniaturisation and connectivity will be the guideposts on the
path to healthcare that is increasingly prescient.
As a consequence of this disruption, we are witnessing the
birth of a new healthcare era, in which clinical-grade healthcare
will be available in non-clinical locations and applications.
Biological, gas, and chemical sensors will increasingly provide
clinical-grade measurements in form factors and price points that
make them more accessible to applications outside of traditional
healthcare facilities. When combined with advances in mobility/
connectivity and cloud computing, these advances are making it
possible to manage patient diseases in ways that prevent acute
events that call for expensive hospitalisation.

Shifting into high gear
Vehicle electrification will continue to grow at double digits
and migrate from the niche to the mainstream, as internal
combustion engines face increasing regulatory pressure and
electric and power management technologies improve and
become less expensive. New chemistries are enabling much
greater energy density in batteries, which is spawning innovation
in related areas of battery formation and lifecycle management.
Advancements in electronics and architectures will be necessary
to enable sensing, measurement, interpretation, and secure
communication of battery state information.
We also expect to see additional advances in level 3+ highway
autopilot solutions, extensive tests of fleet services/robotaxis, and
the fusion of vision, RADAR, and LiDAR modalities. Robotaxis
will bring the next wave of innovation to the transportation-as-aservice market and continue to drive the consumer preference
shift from car ownership to car access.

Robots & cobots
Robots, and increasingly, cobots, are operating independently
of programming more and more, as they are equipped with
sensors and local, fog, and cloud-based processing power, that
enable them to rapidly learn and adapt to their environments and
circumstances. We will see additional advances in the security
and safety of autonomous electronics in areas in which humans
and robots interact.
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Substantial impact
5G is finally undergoing substantial testing and will begin to
be commercially deployed. The initial phase of Massive MIMO
(Multiple Input, Multiple Output) will provide significant
improvements over 4G and millimetre wave 5G solutions will
eventually provide multi-gigabit per second wireless connectivity.
As these initial 5G instantiations come online, the impact will be
substantial.
The bandwidth explosion, low-latency speed and
responsiveness, and highly configurable network solutions
brought by 5G will dramatically remake markets and open new
ones. However, the advances in connectivity enabled by 5G will
extend beyond the internet to drive revolutionary changes in
automotive, healthcare, and industrial automation markets.
Ultimately, one of the only predictions we can make with
certainty is that 2019 will evolve in ways we can’t predict. Some
technologies that seem to be on the verge of achieving their
promise at the start of 2019 will still be on the verge of achieving
their promise at the end of 2019. Other technologies will silently
reach a tipping point and become part of our everyday experience
with hardly a ripple. ☐

47

MACHINE LEARNING | TECHNOLOGY

Machine Learning for
improving predictive analytics
Recent advances have led to increased interest in adopting machine
learning as part of a more comprehensive analytics strategy. As machine
learning evolves, predictive analytics is finding its way into more
business use cases. The article explores how machine learning is used to
improve predictive analytics and how predictive analytics is evolving.
Machine Learning shapes how we live. It is continuously
making an impact on a wide range of applications. What the
machines have in plenty is data – data on how to squeeze the
best out of those machines, how often to repair or replace which
parts and many such minute details.

The cost of unscheduled downtime
As per industry research, reducing unscheduled downtime
of a critical equipment by 1% itself would translate to more than
1 million dollars of annual savings. However, every industry, no
matter how small or big, has specific preventive processes to
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avoid such situations. Again, all such measures being dependent
on either humans or numerical thresholds are often proving to
be inadequate in terms of analytical control over cost, quality,
and productivity. Hence, there is a long-felt need for proactively
resolving challenges in capturing device level data, delayed
access to data, and insight derivations from data.

Predictive analytics for asset maintenance
Using a wide variety of techniques, such as, data mining,
machine learning, statistical algorithms, predictive modelling,
predictive analytics, conclusively forecasts future occurrences by
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evaluating both, historical and current statistics. The three
fundamental components of every predictive analytics application
are data quality and quantity of the historical data analysed, the
numerous statistical techniques varying in functional complexity
used to derive meaning and insights, and assumptions or
conclusions that are drawn for future pattern modelling.
As the 4th industrial revolution transforms global industries
with Industrial Internet of Things (IIoT), there are an infinite
number of such predictable insights to be extracted from
voluminous amounts of structured or unstructured data
generated by sensors at every pulse point of the connected
factory. It is due to this evolution of predictive analytics into
predictive maintenance that alongside tech giants, even
traditional software companies are opting for predictive and
prescriptive analytics, over their classically descriptive and
diagnostic analytics, as revealed by Gartner in their 2018 Magic
Quadrant for Data Science and Machine Learning Platforms
report. Apart from reducing repair costs and warranty costs by
preempting root causes of failure, predictive maintenance also
leverages non-intrusive testing techniques, such as,
thermodynamics, acoustics, vibration and infrared analysis to
optimise and maintain asset health analytically. Even
McKinsey’s research asserts that predictive maintenance
complemented by Artificial Intelligence (AI) facilitates
improved machine failure forecasts by analysing data from the
advanced IoT sensors, maintenance logs, and external sources
to increase asset productivity by up to 20%, and reduce overall
maintenance costs by up to 10%.

How does the improvement happen?
Initially, the data residing in silos at multiple edge device
sensors are analysed with historical alarm data and existing
multivariate time-series data models. With real-time data
acquisition, the mined data is analysed for hidden patterns
using unsupervised feature learning and labelled as per known
conditions, with semi-supervised machine learning.
Furthermore, these models are evaluated and deployed to
implement decisions and make predictions with a degree of
accuracy that always has a scope for improvement. However,
predictive analytics on its own can only share insights. It’s only
by coupling with Machine Learning (ML) that predictive
modelling enhances into insights and helps in decision making.
ML is a sub-section of computer science that enables
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computers to learn without being explicitly programmed.
Evolving from the study of pattern recognition, ML explores the
belief that algorithms can learn from and make predictions on
data. With increasing intelligence of these algorithms, they
don’t need rules or simple threshold settings and are capable of
identifying abnormal and correlated sensor data patterns
through behavioral analysis to accurately identify machine
degradation or forecast faults before they occur.

The implementation challenges
PwC reports reveal that in the next 5 years, manufacturers are
going to be 38% more likely to adopt machine learning and
analytics for improving predictive maintenance, while also
increasing the implementation of process visualisation and
automation by 34%. Therefore, it is the manufacturing and MRO
(Maintenance, Repair & Operations) division of the organisation
that stands to reap the maximum benefits of predictive
maintenance. However, these divisions do not have the right
incentive to capitalise on predictive maintenance or are looking
for Commercial Off-the-Shelf (COTS) solution, likely to be a
fictional silver-bullet for their predictive maintenance problems.
Being the gatekeepers of internal data, they are also worried about
data security, when the data is taken to the cloud.

The future of predictive analytics
Predictive analytics is also further evolving into prescriptive
analytics, wherein proactive decisions are made without
human interaction. Prescriptive analytics is the next leap in AI
use cases, and here, the output from ML and deep learning
techniques are used to predict failures and then initiate
proactive actions. Riding the tide of all such developments,
the predictive maintenance market is expected to be around
US$5 billion by 2021.
Therefore, to successfully leverage these leading-edge tech
solutions for reducing equipment downtime, all that
manufacturing CXOs need to do is smarten their
manufacturing machinery with sensors and build internal
analytics and AI capabilities. However, if they are constrained
regarding time to market, cost and availability of resources,
it’s worthwhile to collaborate with engineering service
enablers who have a proven track record of engineering the
frontiers of excellence in analytics and AI. ☐
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Hannover Messe 2019—

Home for industrial pioneers
Established as a domain for the biggest
industrial congregation, Hannover Messe 2019
intends to increase the potential of the markets
in Europe as well as around the globe by
encouraging the pioneering technologies and
solutions in robotics, Artificial Intelligence, 5G
technology and sustainability. By furthering the
development of newer markets with newer
technologies, the global industry fair of 2019
stands to establish a path-breaking relation
among humans and machines. A&D India was
invited to attend the preview press conference in
Hannover, Germany. A preview event report…
Suchi Adhikari
Senior Sub-editor & Correspondent
suchi.adhikari@publish-industry.net

On a global scale, all key technologies and core areas of the
industry—from research and development, industrial automation,
IT, industrial supply, production technologies and services to
energy and mobility technologies—can be found at the Hannover
Messe. The internationally renowned trade fair, held each year at
Hannover, Germany, has made a global industry impact by
showcasing the latest in innovative industrial and technological
solutions and pushing the boundaries of technology.
Famed as the industry’s global hotspot, this year, Hannover
Messe will complete its 72nd year of serving as a home for industrial
pioneers and will commence from April 1, 2019 to April 5, 2019
at Hannover, showcasing displays of products and innovations.
With a vision to embark on the journey of connecting technology
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to the human touch and with highlighting topics such as, 5G
technology and collaborative robots, who can work in cooperation
with humans for increased productivity and efficiency, the
industrial fair looks forward to highlighting innovations among
its central themes. In this context, the Hannover Messe preview
was recently held to give a glimpse on what the industry can
expect at the upcoming international exhibition.

A syndication of technology and human touch
The Hannover Messe preview commenced with the first
speaker of the day, Dr Jochen Kockler, Chairman of the Managing
Board, Deutsche Messe AG, who delivered the keynote address.
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• “In the age of Industry 4.0, we are presenting
the latest technology with a human touch.”
– Dr Jochen Kockler,
Chairman of the Managing Board, Deutsche Messe AG

• “Sweden offers stable and sustainable energy
supply with energy generated from hydro-power
and with a carbon footprint that is lower than
most countries.”
– S E Per Thöresson,
Ambassador of the Kingdom of Sweden

• “Human is the empowering element of
flexibility, offered by robots.”
– Jurgen von Hollen,
President, Universal Robots

• “About 80% of the industrial data
communication is wireless, which will enable
automation and digitisation.”
– Olaf Reus,
Member of Management Team, Ericsson

• “We are helping cities to support global trends like
decentralisation and lessen the carbon footprint.”
– Michael Alefs,
Head—Smart Cities Initiative, ABB AG
The main topic of his address was the overview, trends and topics
that can be expected at Hannover Messe 2019 and he spoke on
the various facets that would entail the Hannover Messe
exhibition. Themes like robotics, industrial software and fluid
drive technology were the main focus of his address. He shared,
“In the age of Industry 4.0, we are presenting the latest technology
with a human touch.” Additionally, Dr Kockler spoke about the
tremendous scope for the SMEs and big industry players at the
exhibition. He further elaborated on different industries widening
their approach as exhibitors and welcomed the coming together
of big names, such as, Pepperl+Fuchs, Schaffler Technologies,
ABB, Weidmüller and so on.
Speaking about the theme of the upcoming exhibition—
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Integrated Industry and Industrial Intelligence—he said,
“Integrated industry has been one of the key areas of the fair.” He
explained the importance of digitisation with the urgency for
integrating systems into Artificial Intelligence to analyse and
evaluate data. These digitisation-driven AI systems will be
invaluable, according to Dr Kockler, and he further stated, “If you
can evaluate data, you can do something special.” These will, in
turn, aid humans as the machine learning will be able to use data
to make work easier for the humans in that particular field.
Other topics of fascination unfurled by Dr Kockler were those
of the 5G Industry Arena and OPC-UA platforms, which will be
displayed at Hannover Messe 2019. As a source of paramount
importance to the industry, 5G technology will be the key to
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connect machines wirelessly and facilitate autonomous driving.
He also discussed how 50 experts from the field will be sharing
their presentations along with the Digital Minister. In a brief
discussion about the industrial fair, he also briefed about the first
day of the exhibition, which will focus on discovering the future
of leadership, power grids and lightweight vehicular infrastructure
for e-mobility.
Dr Kockler concluded by diverting the attention to the
European economy. According to him, with a large participation
of exhibitors from Europe and around the globe, Hannover
Messe always reflects what goes on in the economy, automation
and production. Although he addressed the advantages of 5G
technology and the scope developed through its investment, he
also hoped that the economy would not undergo any downturns.

Swedish co-operation and collaboration
The next speaker for the event was S E Per Thöresson,
Ambassador of the Kingdom of Sweden. On the account of the
Swedish partnership with Hanover Messe 2019, Ambassador
Thöresson addressed the natural wealth of Sweden and this
innovation-based partnership of which the chief goals are topics
like, mobility, digitisation, e-health and test-beds for technology.
“In addition to this, Sweden offers stable and sustainable energy
supply with energy generated from hydro-power and with a
carbon footprint that is lower than most countries. Further, with
social and political stability, Sweden has a man force of 10 million
people interested in trade and partnerships abroad,” he shared.
Thus, at the upcoming Hanover Messe 2019, Sweden will focus
on solutions in sustainable energy, amongst other technologies,
along with showcasing its public enterprises, research institutes,
MNCs and start-ups. The industrial fair will expect around a
hundred exhibitors from Sweden due to the partnership.

Flexible technology and ensuring user safety
The final keynote speaker of the preview, Jürgen von Hollen,
President, Universal Robots, spoke on the human-machine
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collaboration with his topic—'Empowering people through
technology’. According to von Hollen, bots can enable companies
to transform their business by leveraging the creativity of a
human. He addressed the ongoing changes in the field and how it
would alter the relation between man and machines, and stated,
“Human is the empowering element of flexibility, offered by
robots.” Furthermore, his address gave key insights on
demographics and the changing employment environments,
changing the face of manufacturing, and the changing market
demands. Speaking on the mode of production, he elaborated,
“We are moving into a situation where flexibility is required.”
According to him, empowering the industries and companies is
about flexibility, whereas collaborative robots are all about safety.
“The true differentiator is ease-of-use. This simplicity allows a
person on the production line to use it,” he noted.
Further discussing Machine Learning as an opportunity, he
emphasised that barriers to availability of technology have to be
broken. Without cost and complexities, technology allows people
to innovate and give way to new markets. He especially focused
on bringing technology into the SME sector and aiding the
accessibility to Universal Robots, he shared, “No matter what the
industry size, region, country or application, we empower people
anywhere—for us, there’s no stereotyped thinking.”

Enabling digitisation and AI
The next speaker, Olaf Reus, a member of the Management
Team at Ericsson, discussed that as the largest 5G driver in the
world, Ericsson will participate in Hanover Messe to demonstrate
how they can provide technology solutions and services to
companies. Reus spoke about working on different test-beds
(automotive) and areas in Industry 4.0. He added, “About 80% of
the industrial data communication is wireless, which will enable
automation and digitisation.”
Subsequently, Dr Rikard König, CTO and Co-Founder,
Ekkono Solutions spoke on bringing AI to the markets and their
benefits in predicting maintenance need. Crediting university
research as a base for Artificial Intelligence, Dr König explained
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the advantages and prospects of the partnership with Sweden.

Shaping smart cities
This was followed by Michael Alefs, Head of Smart Cities
Initiative, ABB AG, who aimed to particularise the need to deliver
solutions to customers and partners, which would be reliable and
also optimise energy resources. “We are helping cities to support
global trends like, decentralisation, lessen the carbon footprint,
amongst other things,” he stated. Further adding to this,
Christoph Schupp, Head of Content & Business Media Relations,
ABB AG, stated that the company offers 200 dedicated solutions,
not just for smart cities but for all industries. In the ABB portfolio
at Hannover Messe, smart cities will feature an important role.
“We are helping customers in partnership in utility skills and
commercial skills, by solving these problems in a digital way,” he
averred. These digital solutions will follow cost-based structure
and lower the carbon footprint by implementing them. While
illustrating their smart solutions, he further noted, “People living
in cities request smart solutions, such as, infrastructures for
e-cars, which are getting more and more important.”

Where tomorrow’s industry is made
Hannover Messe 2019 will offer a platform to six glorious
trade shows for groundbreaking technologies and launch of new
projects—a once a year opportunity that will largely benefit in
building co-operations and networking. This trade show line up
will cover shows on Integrated Automation, Motion & Drives,
Digital Factory, Integrated Energy, Industrial Supply, Research &
Technology and ComVac. Among these, the Integrated
Automation trade show titled ‘Giving Your Business New Drive’
will focus on all aspects of industrial automation, from mechanical
engineering and robotics to process automation while the Digital
Factory trade show titled ‘Home of the digital pioneers!’ will
provide a platform to discover IT solutions that enable the
exchange of data, novel softwares and concepts for secure
distribution of mass data. In the Integrated Energy trade fair, the
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focus will be on solution providers and decision makers who are
driving towards successful energy transition, development in the
charging infrastructures and cutting costs by budgeting on energy
efficiency. Additionally, the Industrial Supply trade fair will host
international suppliers who will exhibit the entire range of
solutions-- from materials and processes to key topics, such as,
lightweight construction. The Research & Technology show,
accurately named ‘Where the Future Comes Alive’ will provide
insights from experts in science and economics about the future
of the industry and market. Furthermore, a trade show dedicated
to the vital Compressed-air and vacuum systems for energyefficient, sustainable production will be convened.

Energy efficiency and the ecosystem
Sifting gears to the energy sector, Jochen Weiland, Vice
President—Marketing, Schneider Electric shared his valuable
insights. He informed that the company plans to focus on four
elements, related to efficiency of customers. “These four elements
are—ease to start with, improving productivity for machines, and
combining bringing two strengths—process automation and
energy management together—and by merging them, helping
the customers by giving them efficiency,” he added.
Consequently, he elucidated the vision of optimising energy
consumption and the overall cost by predicting energy usage.
“We are seeing the industry and everything around as an ecosystem
and in this ecosystem, we believe collaboration is one of the key
elements. We will establish a platform for customers but also for
partners who are providing us with technology elements.”

Remarkable scope
Thus, the much-awaited global trade fair, Hannover Messe
2019 promises a remarkable scope for Industry 4.0 and flexible
solutions for the industry, which are not only efficient but also
sustainable. With its offerings of AI, 5G technology and integrated
industries, the industry exhibition aims to be prolific, inspiring
the best in technological solutions. ☐
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Enhancing connectivity with smart solutions
As the global market moves towards a digitally connected world,
the second edition of the ‘Beyond Mobility’ conference, organised
by Bosch India, took a collective undertaking of sharing insights
and enunciated upon the integration of its connected solutions
with the Indian market. The event also presented ‘The World of
Bosch’ while illustrating its connected solutions in verticals
beyond the mobility space and its incorporation of digital
solutions across various industrial sectors. A post-event report…
As a leading global supplier of technology and services, the
Bosch Group has substantially focused its research in the areas of
mobility solutions, industrial technology, consumer goods, and
energy and building technology in various sectors, with Industry
4.0. It is, thus, developing a myriad of solutions for connected
transportation, energy consumption and its efficiency. In this
context, the Beyond Mobility conference, organised by Bosch,
recently held in Bangalore, conferred on boosting the beyond
mobility business with smart solutions based on growing
infrastructure and consumer demand.
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The second edition of this conference had converged to
discuss smart solutions, which went beyond mobility. Some other
areas of major focus were the power tools, security systems and
cross-functional teams as a key to success in the IoT era. In
addition to this, the pursuit of the ‘3S Strategy: Sensors, Software,
and Services’ was also accentuated.

Solutions for the New Age
The event commenced with a welcome address from Amit
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Rele, Head—Corporate Communications, Bosch India, which
was followed by an exclusive keynote address delivered by
Soumitra Bhattacharya, Managing Director, Bosch Limited and
President, Bosch Group India. Speaking about the company and
its acute reach towards efficient solutions, Bhattacharya explained,
“Our business is in a process of profound transformation from a
hardware focus to models that focus more on services and data.
We have the capability to develop greenfield technology that can
power industries in a new-age manner.”

Solutions for India, Made in India
A rousing keynote was followed by another special keynote
address by Dr Andreas Wolf, Joint Managing Director, Bosch
India. He elaborated on the opportunities for India in
manufacturing as well as Industry 4.0, while articulating the
challenges that such an approach faces. The hurdles, such as,
development of quality mindsets, operational excellence and
availability of smart automation and connectivity could be
managed through smart solutions. Furthermore, he said, “It is
important to precisely utilise the connectivity solutions and build
up people, procedures and systems to use it.”
Dr Wolf also explained the dual impact strategy of Bosch
India for this purpose. The first part of the strategy focused on
making Bosch India the leading service and product solution
provider in India, while the second part concentrated on aiding
the users, who utilise these solutions. As a result, this master
plan would ensure that solutions developed by Bosch are used
and tested by Bosch itself. And being developed in India, it
would not only be beneficial to the Indian consumer but also
valuable in the international market. According to him, Indian
manufacturing and businesses could be among the leading
companies, with connected industry competency, and attain
future success by using the top-down approach of the I4.0
academy. This was followed by a round of queries, where many
concerns of the audience were addressed by Dr Wolf.

Megatrends in industries: Robotics & automation
After this session, Hans Banqert, Managing Director, Bosch
Rexroth, spoke on the application of industrial robotics and
gave a brief overview of the global industrial robotics market.
With a concise introduction to the megatrends in the world of
industrial robotics and automation, Banqert addressed the
points of connectivity, computer vision, Machine Learning,
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sensors and storage regarding the same. He expanded on the
types of robots in the business sector for smaller companies by
speaking in detail about smaller robots terms as, Cobots or
Collaborative Robots. The latest trend in robotics, Cobots are
known for working in factories and industries, alongside
workers, to simplify manufacturing. Shifting from the global
view, he presented the Indian dimension of the robotics market
and shared, “The market potential in India is huge due to
automotive and fabrication sectors. Moreover, due to lower
labour costs in India, manufacturing and marketing of
automation is assisted exponentially.”
Speaking on integrated solutions in robotics, he briefly spoke
about the Bosch Rexroth Integrated Robotics and discussed the
collaboration between Bosch Rexroth and Plazma Technologies,
based in Pune. He further involved the emerging technologies of
Artificial Intelligence and Industry 4.0 in his discussions.

Digital transformation
With the upcoming digitisation and inclusion of internet
technologies in companies and enterprises, digital transformation
was an essential subject matter of the address given by Dattatri
Salagame, Head—Digital Business, Robert Bosch Engineering
and Business Solutions. In this new age of technology,
accelerating enterprise transformation is almost a necessity. He
briefed on the transformation essential for digitally enhanced
enterprises and how it can be achieved through advancements in
softwares, sensors and solutions. He highlighted the Bosch
solution in the market for aiding and lending support to the
digital transformation across companies and sectors. He also
specified how the IoT technologies are expected to amplify in
the market and how it added to the market opportunities by
driving digital transformation across segments.
Subsequently, detailed presentations were made, explaining
the newly identified areas of energyscope, transportation,
construction, BSH and innovation, which were presented by the
respective business unit heads. This was followed by a visit to the
remarkably built Bosch India Experience Centre. Following the
visit, the business unit heads further elaborated upon the
aforementioned presentation topics. Accelerating the digital
transformation of enterprises and developing solutions that are
designed for the usability and affordability needs of Indian
customers, the seminar concluded with a focus on the 3S’s—
sensors, software and services—to enhance existing products and
processes in all industry domains. ☐

57

EVENT | REPORT

Shaping the future of Smart Manufacturing
Keeping in mind the latest technologies, the inaugural edition of IoT
India & Xelerate India 2018 Expo presented the futuristic trends in
the industry through panel discussions, informative sessions and
instructive seminars and offered exciting business opportunities.
Featuring key speakers from major enterprises, IoT and Xelerate
India offered exceptional prospects to exchange insights,
collaborations and discover new synergies in areas such as, R&D
and technology innovation on the floor. A post event report…

Suchi Adhikari
Senior Sub-editor & Correspondent
suchi.adhikari@publish-industry.net

The process of optimising manufacturing has been aided with and reviewed the concerns regarding their adoption in Smart
the technological development of Smart Manufacturing. With Manufacturing. The expo brought together more than 75
the aim to enable flexibility in manufacturing in the global market, exhibitors from across the globe and witnessed a footfall of over
Smart Manufacturing entails to reach the goal of optimising 1500 visitors, who attended the inaugural session.
concept generation, production, and product transaction.
Alongside this exhibition, SingEx India also organised
In this context, the recently-held two-day IoT India 2018 another two-day venture—an IoT India conference focusing on
Expo commenced in Delhi in collaboration with Xelerate the theme, ‘Shaping the future of Smart Manufacturing’.
India—a platform to foster and bolster the potential of Indian Prominent speakers from renowned enterprises and businesses
start-up networks. The IoT India 2018 Expo drew attention to such as, RPG Enterprise, Rockwell, B&R, SAP, Mitsubishi, PTC,
areas critical to the development and the future growth of IoT Microsoft and Tata Steel, amongst others, talked about
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structuring the upcoming trends of Smart Manufacturing using
IoT. Additionally, a series of exciting events, including business
matching, demo zone, experience zone, and networking
reception were organised for the participants of the expo.
The first day of the event commenced with the inauguration
ceremony and was inaugurated by the two Chief Guests—Sanjay
Chavre, Senior Development Officer, Dept of Heavy Industries
and Aloysius Arlando, CEO, SingEx Holdings. The opening
ceremony gave way to power-packed sessions with notable
speakers from distinguished enterprises.

of Indian manufacturing in the soft side of engineering.

Engineering innovations and digitalisation

The next keynote speaker was Sanjay Khendry, Vice
President, Hitachi Consulting, who, with his topic of
‘Engineering the New Reality’, conferred about engineering
innovations and driving digital outcomes. He imparted valuable
knowledge on Hitachi’s digital transformation by stating that it
is a journey and not a destination. Sharing their model of service,
he added that it relies on “creating value for our customers and
society through innovation”. Furthermore, Khendry reassessed
Facilitating digitalisation
as to why the process of digital adoption was slow in the
The first speaker, Ravi Agarwal, Vice President, AIA and manufacturing sector, which results from inadequate
Director, IAFSM, intrigued the audience with the topics of real- understanding of digital opportunities and benefits.
time connectivity, data analysis and TCM. The topic of his
keynote address was ‘Smart Manufacturing in India and FSM’. Re-imagining digitalisation
Speaking about real-time data, he specified his preference for
In the next session, the topic of ‘Building a Digital Enterprise’
integrating data with the IT chains. According to Agarwal, the
implementation of such advanced technology should be was enlightened upon through a case study by Samip Mutha,
appropriate for the purpose that enterprises seek and aid them Vice President and Group Head—Digital and Innovation, RPG
in the right way. Hence, “Automation, communication and Group. Taking a different approach to digitisation, he said,
flexibility are key for ‘appropriate’ implementation of Industry “What we are trying to solve has not changed—how we are
trying to solve it has changed.” Thus, taking into consideration
4.0,” he averred.
Furthermore, he emphasised the role of MSMEs in the the older factories before advancing with IoT and Smart
manufacturing sector of India, making it a point to stress on Manufacturing is important, according to him.
He also imparted key learning prospects, such as, connectivity
how efforts of enterprises should “percolate to MSMEs”. He
also discussed the pitfalls of MSMEs, such as, access to markets, being the key for machines and shop floors, mobility, data
suppliers, quality bench markers and production techniques. security, social outreach and gamification while engaging with a
He further observed that what the market needs the most is the product. He gave three cornerstones for facilitating digitalisation—
ability to facilitate available resources to good use. He ended his mindset—digital solutions and analog minds; approach—topsession with a brief note on Samarth Udyog, a route planned by down commitment along with bottoms-up approach; and
the Indian government to pave the way for providing impetus capabilities—a network of orchestrators and solution providers.
to the Indian manufacturing units.

Corporates and Samarth Udyog Centres
The next speaker was Sanjay Chavre, who delivered a special
address as the guest of honour and proceeded to elaborate further
on Samarth Udyog. For a programme which is only a year old, he
informed that Samarth Udyog has four dynamic centres across
India, with two in Bangalore, one in Delhi and one in Pune. The
programme has planned on events on a national platform for all.
The demo centres of the Udyog have received enquiries from big
corporates interested in making themselves Samarth Udyogcompliant and have been assured of the same under the
programme. He also spoke about the chair offered to India in
data security for the G20 Summit and how it reflected the strength
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Connectivity in machinery and manufacturing

Following this, Srinivas Kesari, OEM Technical Manager,
Rockwell Automation India, spoke on smart and connected
machines. With his case study, ‘Smart, Connected Machines
and Markets,’ he explained meticulously the emergent market
trends and driving forces for those trends, evolution of and
towards Smart Manufacturing and technologic advancements
with smart and connected machinery. Subsequently, Somashekar
M N, Product Head—Manufacturing Intelligence, Micromatic
Machine Tools, addressed the points of Digital Factory, data
development and how to make equipment give out data through
his case study titled, ‘Transforming Legacy Machines for
Industry 4.0.’
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The theme takeaway

address by Baldeep Singh Pahwa, Country Head, SingEx India.
This was followed by a series of case studies on a myriad of
topics related to Smart Manufacturing and Analytics. The first
case study of the day, ‘Leveraging Digital Tools for Smart
Factory Journey’ was presented by Tushar Ghosh, Channel
Technical Manager, PTC. This was followed by another case
study presented by Sharad Nigam, Principal Consultant,
Industry X.O, Accenture Solutions, Management Consulting on
the topic ‘Operations Analytics in Action’. Subsequently,
Praveen Bhadada, Partner & Global Head Digital, Zinnov
conferred with a Technology Talk. The theme of his anticipated
talk was ‘Strengthening the Talent Pool’.

Next, a panel discussion was conducted on the subject,
“Digitalisation and Transformation of Indian Manufacturing”.
The discussion was moderated by Sunil David, Regional
Director, IoT and Chairperson, AT&T. The prominent
panelists for the discussion were Samip Mutha, Srinivas Kesari
and Somashekar M N. The successive session was incorporated
by Ninad Deshpande, Head—Marketing, B&R Industrial
Automation, who gave a technology talk on ‘Open & secure
communication architectures for Industrial IoT’.
He
conferred on securing perfection in automation and OPC
Unified Architecture, which is the undisputed Industrial IoT
highway. Speaking on this, he described it as “an open, unified, Enhancing and Digitising
standard-based IIoT communication solution for real-time
Following this, a conducive panel discussion was
application in industrial operation”. He also spoke about IT/
OT convergence and the resultant seamless connectivity from moderated by Anup Wadhwa, Director, Automation Industry
Association. The core panellists who deliberated on the
sensor to the cloud.
discussion were Tushar Ghosh, Sharad Nigam, Praveen
Bhadada and Nimish Danani, Director, Hitachi Consulting.
Manufacturing and Machine Learning
The next case study was offered on the prolific topic of
The topic of ‘Smart Connectivity in Manufacturing’ was also ‘Digitising Manufacturing for better Flexibility, Quality and
mentioned by Ali Hosseini, Director & CEO, SenRa, in his Productivity’ by Ajay Khanna, Vice President, Process & IT—
Technology Talk. He verbalised the heights that India’s IoT Information Technology Function, VE Commercial Vehicles.
markets can touch by 2020, which is approximately of USD 15 Following this, a compelling Technology Talk was given on
billion. Subsequently, the case study on ‘Artificial Intelligence ‘Digitising MSME for success’ by Vineet Saxena, Director &
and Machine Learning’ was presented by Prabhat K Tiwari, CEO, Dalisoft Technologies. Additionally, a Technology Talk
Head—System Integration, Tata Steel. The next panel discussion on ‘IoT Solutions for Asset Tracking’ was also imparted to the
was held on the topic, ‘Essentials of Advanced Manufacturing’. keen audience. The second day came to a close with the
It was moderated by Amit Rao, VP—Strategy & Business concluding panel discussion, appraised by the moderator,
Development, Asia Pacific, Trusted Objects. The distinguished Gautam Doshi, Management Consultant & Adviser, Indian
panelists for this discussion were Ninad Deshpande, Prabhat K Machine Tool Manufacturers' Association. The theme
Tiwari and Ali Hosseini.
takeaway discussion panel had the providence of noteworthy
This was followed by Anindya Bhattacharya, Lead— panellists with names like Ajay Khanna, Vineet Saxena, and
Manufacturing Excellence, India Management Consulting, Rahul Kedurkar, Co-founder & VP-Business Development,
Hitachi Consulting, and Dev K Ramchandani, Senior SenseGiz Technologies, featuring on the panel.
Director—Management Consulting, Smart Manufacturing,
Hitachi Consulting, who concluded the first day with the Conclusion
intriguing topic of inclusion of the evolving digital prospects
The two-day seminar was, thus, a well-rounded conference
in industries through their User Acceptance Study, ‘Road to
with its themes centered around topics of contemporary
Digital Transformation’.
interests in manufacturing, such as, Smart Manufacturing, IIoT,
Automation and tooling trends. In addition to this, the event
From Smart Manufacturing to Smart Factory
instructively highlighted the global focus on digitising
The other fraction of the event commenced the next day manufacturing processes. With insights on prospects like,
with ardent attendees and proficient panellists and speakers. Samarth Udyog Centres, the conference provided exceptional
The second day of the conference kicked off with the keynote erudition on national programs as well. ☐
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Linear amplifier for closed-loop servo control

Electric utility software

Aerotech recently launched XL4s linear amplifier which is designed for closedloop servo control of voice coil and single-phase motors and has eliminated the
non-linearities common with PWM amplifiers. It
provides deterministic behaviour, auto-identification,
and easy software setup and features a multi-core,
double-precision, floating-point DSP that controls
the digital PID. All parameters are software-settable
including control-loop gains and system safety
functions. With the XL4s, one can achieve industryleading settling times, long-term thermal stability,
and sub-micron-level tracking accuracy with
advanced features, such as, full state feed-forward,
XL4s Linear amplifier
192 kHz servo rates, and look-ahead-based velocity
control. The servo rate is 192 kHz, which directly
correlates to better tracking errors and part quality at high-speeds in
applications, such as, fast-tool servos, high-dynamic optical focusing axes, and
high-speed pick-and-place machines. It has an encoder interpolation feature,
dedicated analogue and digital I/O, fibre-optic interface, and separate power
connections for motor and control supply voltages. Unlike other fast tool servo
controllers, its packaging allows it to be panel-mounted in a machine enclosure,
resulting in a smaller machine footprint and requiring less overall floor space.

Bentley Systems recently announced the availability of OpenUtilities™ DER
Planning & Design Assessment Solutions, the electric utility software offerings
that provide decision support and cost-based models and simulations
for
Distributed
Energy
Resources (DER) integration.
In partnership with Siemens’
Digital Grid business unit,
OpenUtilities Solutions for
DER empowers electric
utilities, electricity suppliers,
OpenUtilities™ DER Solutions
and distribution network
operators
(DSO)
with
software applications to analyse, design, and evaluate DER interconnection
requests through desktop and cloud-based services, while supporting the
reliability and resilience of network operations. Bentley’s OpenUtilities help
electric utilities plan, design, construct, and operate utility infrastructure to
meet ever-changing industry requirements, reduce costs, and deliver
sustainable, safe, timely, and reliable service. The software provides
applications for planning and design including mapping and geospatial analysis,
site analysis and design, substation design, network design and management,
transmission tower design, and DER solutions for grid modernisation.

Aerotech | Bangalore
Email: jbala@aerotech.com | Tel: +91 80 42091836

Bentley Systems India | New Delhi
Email: asitesh.mondal@bentley.com | Tel: 01141614126

Industrial remote access and data gateway

Magnetically coded sensors

HMS Industrial Networks offers the availability of OPC UA Server/Client
functionality inside the eWON Flexy industrial remote access and data
gateway. With the new OPC UA functionality
added inside Flexy, users are offered an easy
and secure way to leverage data from
industrial equipment in their IT systems and
IIoT applications for better business
decisions. With new easy-to-configure OPC
UA client, automation engineers can collect
data from devices and machines installed
inside their plant in an easy and secure way
with reduced configuration time and cost. It
also bridges the plant data to IT-systems,
such as, SCADA, MES, ERP and other local
®
eWON Flexy
enterprise systems, where OPC UA is widely
deployed as a standard protocol. Inside the
Flexy, the user simply selects the desired group of tags/parameters to be
published in the Flexy OPC UA server, after which this data can be retrieved
from any OPC UA client, such as, Ignition, Kepware, etc. As security is the
most important objective, the security standards of OPC UA have been fully
implemented, providing the highest levels of authentication and encryption.

ifm recently introduced the new magnetically coded sensors, which are
predestined for non-contact monitoring of movable guards like doors. The
combined sub-system consisting
of a magnetic sensor of the
MN20xS / MN50xS series and an
evaluation unit, such as, G1501S
or the SmartPLC of the AC4x2S
series, meets the requirements
up to PL e to ISO 13849-1, SILCL
3 to IEC 62061 and SIL 3 to IEC
MN20xS / MN50xS series
61508. The linked sub-system
was certified by TÜV NORD to
simplify the conformity assessment of a safety function according to the
machine guideline. Also, the devices from the MN2 and MN5 series can be
activated from different directions, which ensures easy and flexible
installation. The concealed installation behind stainless steel or aluminium
allows enhanced tamper prevention. Also, the protective caps of the MN2
family can be used once to cover the mounting screw, which allows to
discover any defeating attempt. A standardised connection is provided by
various connection versions with cable, M8 connector (4-pin) and M12
connector (4-pin).
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Energy chains

Decentralised drive solutions

igus recently designed highly flexible chainflex cables, the energy chains also
known as readychains, which as a complete system from one source
are harnessed to customers'
requirements and then delivered
as ready-to-install products. The
advantage of using these energy
chains is the amount of installation
space needed can be reduced
considerably. One reason for this
is that all chainflex cables on the
machine have an oil-resistant
PUR outer jacket. As additional Energy chains including
protective hoses are superfluous cables and mounting frame
because of this feature, the
amount of space needed for the cables, and therefore, the size of the chains,
are reduced. The absence of these protective hoses reduces cost and helps
ease of maintenance too. The 3D drawing of the readychain with assembly
frame can be created in order to simulate the assembly procedure. By using
these readychains, all four e-chains from the company can be fully installed
in half a day thus, cutting out some work steps, reducing process cost and, at
the same time, greatly improving productivity.

Nord Drivesystems recently presented decentralised and innovative drive
solutions for digital, modular intralogistics systems along with SK TU4-PNS
PROFIsafe module and Nordcon App
and Nordac access BT at LogiMAT
2019 held in Stuttgart. The drive
components have a power range of
up to 22 kW and a PLC which is
integrated as standard and can be
supplied with all commercially
available plug connectors. The PLC
processes the data from sensors and Nord Nordac family
actuators and can autonomously
initiate control sequences, as well as communicating drive and application data
to a control centre, networked components or to cloud storage. Also, the
company provides a fail-safe communication and safe movement functions
according to IEC 61800-5 with the PROFIsafe module. To expand the drive
units’ safety stop functions, functions, such as, SLS (Safety Limit Speed), SSR
(Safe Speed Range), SDI (Safe Direction), SOS (Safe Operation Stop) and SSM
(Safe Speed Monitor) can be integrated. Similarly, the Nordcon App and the
corresponding Bluetooth stick ‘Nordac access BT’, are created for mobile
commissioning and service solution for all the drives from the company.

igus India | Bengaluru
Email: vinayak@igus.in | Tel: +91 9341136381

Nord Drivesystems | Pune
Email: india@nord.com | Tel: +91 20 39801200

Non-rotating cylinders

Automation software suite

Janatics recently added compact cylinder with guide in its product
range. The cylinder is elegantly designed with light weight and space
saving feature. This is mainly used to
prevent rotation of piston rod. It performs
with non-rotation accuracy ± 3 o or less,
which is its key feature. Also, its other
features include work load being mounted
directly, strong clamping force in relation
to its size, elastomer end cushioning and
friction and long life seal design. It operates
at a high speed of nearly 0.2 sec/stroke. Its
high-precision mounting is ensured by
guide bush and positioning pin hole. The
body is machined from extruded aluminium
that mounts to the equipment directly for a Compact cylinder with guide
rigid and secure mounting in small space.
These non-rotating cylinders are commonly used in applications like,
clamping, jigs and fixtures, special purpose machines, pick and place
applications and printing and binding. They are available in various
sizes as, Ø12, 16, 20, 25, 32, 40, 50, 63 mm. Also, the stroke length
is up to 80 mm.

Beckhoff recently presented its expertise as automation partner for the logistics
industry at LogiMat with TwinCAT automation software, EtherCAT as a fast
communication system, decentralised I/O components and highly dynamic
drive solutions. The TwinCAT automation software suite bundles all necessary
machine functionalities, such
as, from PLC to motion
control, robotics, HMI, safety
and measurement technology
through to integration of vision
systems and cloud solutions.
Thus, all the machine control
functions that are essential in TwinCAT bundles all machine control functions
logistics and offer flexible
support for horizontal and vertical communication are bundled up. The open
interfaces allow effortless integration of control functions into existing system
and database structures. The company provides the prerequisites for
implementing secure cloud communication in the smart warehouse with the
support for standardised protocols, such as, OPC UA. The users benefit from the
openness of the control architecture also in this respect. For example, through
the unrestricted choice of cloud solution. All systems concerned, from I/O level
to warehouse management and eCommerce software, can be fully connected.

Janatics India | Coimbatore

Beckhoff Automation | Pune

Email: janatics@md2.vsnl.net.in | Tel: +91 422 2672304

Email: a.phatak@beckhoff.com | Tel: +91 9975547774

A&D India | Feb-Mar 2019

63

H I G H L I G H T S | C O M PA N Y I N D E X | I M P R I N T

Highlights – Apr-May 2019
IMPRINT

Automation & Drives

Publisher / Chief Editor
ShekharManufacturing
Jitkar
Efficient

shekhar.jitkar@publish-industry.net
Senior Sub-editor & Correspondent
Suchi Adhikari
suchi.adhikari@publish-industry.net
Features Writer
Juili Eklahare
juili.eklahare@publish-industry.net
Content Developer (Online & Print)
Namrata Singhania
namrata.singhania@publish-industry.net

» Additive Manufacturing
Additive Manufacturing is now
more often than not, being adopted
to manufacture functional parts.
It has a myriad of benefits from
building custom parts to switching
complex assemblies by a single
3D-printed part or to create organic
shapes. The next issue explores
the challenges and opportunities in
Additive Manufacturing.

» Chemical & Process
Chemical companies are adapting
to the digital world at a fast rate.
The chemical industry is reshaping
around several major trends. It is a
rich application field of automation
with a massive leverage on production
economy. The following issue outlines
the development of the chemical &
process industry through technology
articles and case studies.

» Safety & Integration
Industrial and automation systems
are highly vital in the manufacturing
industry. New services and novel
fields of application demand
dependable systems. A very central
property of such a system is safety.
The subsequent issue will discuss the
relevance of safety and integration in
the manufacturing industry.

Advertising Sales & Marketing
Sagar Tamhane
(General Manager – North & East)
Contact: +91 9820692293
sagar.tamhane@publish-industry.net
Dhiraj Bhalerao
(General Manager – West & South)
Contact: +91 9820211816
dhiraj.bhalerao@publish-industry.net
Alok Kumar
(Sr Manager – South)
Bangalore
Contact: +91 8861009443
alok.kumar@publish-industry.net
Advertising Sales (Germany)
Caroline Häfner (+49 - 89 - 500 383 - 53)
Doreen Haugk (+49 - 89 - 500 383 - 27)
sales@publish-industry.net
Overseas Partner
Ringier Trade Media Ltd
China, Taiwan & South-East Asia
Tel: +852 2369 - 8788
mchhay@ringier.com.hk
Design & Layout
Tarun Kumar Pyne
Design Head (Print & Web)
Editorial & Business Office
publish-industry India Pvt Ltd
302, Sarosh Bhavan,
Dr Ambedkar Road, Camp,
Pune 411 001, Maharashtra, India
Tel: +91-7410006435/36

COMPANY INDEX
Name  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Page
Aerotech .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 62
Altizon Systems  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 14
Analog Devices  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 46
Ascent Intellimation  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 28
B&R Automation  .  .  .  .  . Cover, 4, 5, 10, 34, 42
Beckhoff Automation .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 63
Bentley Systems .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 62
Bosch .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 8, 56
C4i4 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 8
CD-Adapco (Siemens) .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 30
Contrinex Automation  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 33
Deutsche Messe AG  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 24, 52
Google  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 16
Grind Master Machines  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 27
Hilscher India  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 51
HIS Markit  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 9

64

Name  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Page
HMS Industrial Networks  .  .  .  .  .  .  .  .  .  .  .  . 45, 62
Hummel Connector Systems  .  .  .  .  .  . Back Cover
Ifm electronic India  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 41, 62
igus India .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 29, 63
Imaginarium India  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 28
Innovista Sensors India  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 11
ISA .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 6
Janatics  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 7, 63
Kollmorgen  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 38
Kubler Automation  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 15
Lapp India  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .Back Inside Cover
Mifa Systems .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 23
Mitsubishi Electric CLPA  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 37
Mitsubishi Electric  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1
MurrElectronik India  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 49
Nord Drivesystems  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 63

Name  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Page
Opto 22  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 18
Panchal Power Transmission  .  .  .  .  .  .  .  .  .  .  .  . 17
Pilz India  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 39
QuEST Global  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 48
Rittal India  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2
Schunk Intec India  .  .  .  .  .  .  .  .  .Front Inside Cover
Siemens India  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 13
Siemens PLM Software  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 26
SingEx India .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 58
Sterlite Tech  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 9
SUN Mobility  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 9
Suzlon Energy  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 8
Svaya Robotics  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 12
TCS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 27
Thermax  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 9

Board of Directors
Kilian Müller
(CEO – Worldwide)
Hanno Hardt
(Head – Marketing & Business Development)
Frank Wiegand
(COO – Worldwide)
Shekhar Jitkar
(Publisher / Chief Editor)
Subscription
Cover Price: `100
Annual Subscription Price: `1000
AandD.india@publish-industry.net
Tel: +91-7410006435/36
Printing
Kala Jyothi Process Pvt Ltd, S.No 185,
Kondapur, R R District, AP 500 133, INDIA
Copyright/Reprinting
The publishing company holds all publishing
and usage rights. The reprinting, duplication
and online publication of the magazine
contents is only allowed with written
permission from the publishing company.
The publishing company and editorial staff
are not liable for any unsolicited
manuscripts, photos and illustrations which
have been submitted.
Internet https://industr.com/en/
Digital edition http://issuu.com/publishi/docs

A&D India | Feb-Mar19

RNI NO. MAHENG/2010/34602

www.hummel.com

MUCH MORE VARIETY
ELECTRONIC COMPONENTS – MADE IN GERMANY
//
//
//
//

Circular Connectors
Cable Glands
Cable Protection Systems
Industrial Enclosures

HUMMEL Connector Systems Pvt. Ltd.
307, Surya Kiran Building
19, Kasturba Gandhi Marg
New Delhi 110001. India
Tel. +91 (11) 43 00 75 21 / 23
E-Mail info.in@hummel.com
www.hummel.com

