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Keeping up with
the pace of change!
Business transformation is getting linked to creating an overarching digital strategy
to integrate data from all parts of the enterprise. As the global business climate grows
more unpredictable and competitive, enterprises that can create a unified view of
operational data and merge it with business information will be poised to respond to
disruption and differentiate themselves. Over the last several decades, as industries
transitioned from analog and pneumatic controls to digitalised PLCs, DCS and SCADA
systems, Operational Technologies (OT) have provided plant personnel with ever
increasing volumes of data to monitor, optimise and control industrial processes. Due
to the business-critical nature of the processes the technology supports, modernising
and keeping OT running without interruptions is of paramount importance to
industrial managers now. The Cover Story in this issue discusses the strategies for
modernising OT to keep up with the pace of change, customer demands and business
priorities, and reduce the risk of critical failures and costly downtime.
Production requirements in pharmaceutical industry are increasing day-by-day, so
as to provide high product quality with standardisation and dependable products
within the time and at inexpensive cost. China and India are expected to have the
fastest growing pharmaceutical and biotech industry in the Asia-Pacific region, in near
future. The key driving forces for this growth are large number of aging population,
increase in prevalence of chronic diseases, large pool of patients, rise in generic drugs,
increasing R&D investment, and rising government funding. With this, automation
applications continue to grow with enabling technologies such as wireless,
nanotechnology, artificial intelligence, sensors and analysers. The Focus section
features interesting articles on new applications in this area.
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New building extension in Schmalz Indian facility
Schmalz India recently inaugurated a new building in Pune. With this new suction pads for automation.”
extension building, the company is now
Also speaking at the ceremony was
accomplishing the necessary prerequisites
Andreas
Beutel,
MD-Production,
so as to keep an edge in the future.
Schmalz. He said, “I would like to take
Speaking at the inauguration ceremony,
this opportunity to thank all those who
Wolfgang Schmalz, MD, Schmalz, said,
made the construction project possible.
“We have succeeded in not only gaining a
This includes Philip J Mani, MD, Schmalz
foothold here in India, but also building a
India, as well as Volker Bruck, the
very successful company. In 1999, there
building team and MPS building planning
were just about 200 employees in
and Winfried Mayer, General Manager,
Germany. Therefore, for us, the foundation
MPS.” Elaborating further on this
was significant, but not entirely an easy
cooperation, Sikander Yadu, Design
step. Today, with nearly 18 years of
Head & Coordination, MPS Tech
experience in the Indian market, we are
Engineering and Consultancy India,
capitalising on it because we know the New building inaugurated in Schmalz Indian facility in Pune
said, “It is important to us that
market, our customers and their
construction quality, functionality and
requirements and we are on site and can respond quickly.”
profitability are always optimised for our customers.”
He also spoke of the reason for Schmalz India’s success and shared,
Speaking of the exciting opportunities in Pune, Schmalz concluded,
“The driving force of our success over the past few years has been the “There are exciting developments in Pune around the topic of ‘Smart City’,
progressive automation in the industry and the associated need for which we continue to observe with great interest. We are currently
efficient handling solutions. We market innovative vacuum technology all developing a new business area for the development and production of
over India, with our own sales offices in Pune, Delhi and Chennai. At the energy storage solutions and maybe soon, further starting points for
same time, we manufacture various products on-site, such as vacuum cooperation will also arise in this area.”

ABB energises transformer at world record voltage level

New book on Industrial Process Automation published

ABB recently developed, manufactured and energised a 1,200-kilovolt (kV)
ultrahigh voltage power transformer to support India’s plans to build a
1,200 kV transmission system, supplementing the existing 400 kV and 800
kV transmission grid as demand for electricity increases in the country. This
1.2 million volt transformer represents the highest alternating current
voltage level in the
world and is installed
at the national test
station at Bina, Madhya
Pradesh, as part of a
collaborative initiative by
the country’s central
transmission
utility,
Power Grid Corporation
of India. Speaking about
The 1.2 million volt transformer is being installed at this initiative, Pitamber
the national test station at Bina, Madhya Pradesh
Shivnani, Local Division
Manager, ABB Power
Grids Division, India, said, “This is a milestone achievement underscoring
ABB’s rich history and technology leadership in India. The achievement is a
testimony to our customer commitment and comes at a time when India
has resumed focus on high and ultra-high voltage transmission in line with
development of large-scale renewable energy projects.” The transformer
was manufactured and tested at ABB’s facility in Vadodara.

Dr KLS Sharma, an Advisor for Automation education & training and Principal
Consultant in the Advanced Engineering Group, Infosys, has recently
authored a book titled, 'Overview of
Industrial Process Automation', the
second edition in this series. The book
was published by Elsevier Inc, USA.
While the first edition was published in
August 2011, the second edition
presents further development in the
automation domain subsequent to the
publishing of the first. The book
provides a comprehensive, systematic,
and completely illustrated treatment of
the basic concepts, methods, and
techniques of industrial process
automation systems. This edition has
a foreword by Bela Liptak, who is
Dr KLS Sharma authors a new book
considered the father of modern
on process automation
industrial automation and the views on
future of industrial automation by Jim
Pinto, a futurist in the field. This book is a guided tour for beginners in basics
of automation and is also intended as a guide for teachers. It addresses the
current philosophy, technology, terminology, and practices within the
automation industry using simple industry-specific examples.
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Siemens & Bentley collaborate to offer IIoT solutions

HARTING opens new production plant in India

Siemens’ Energy Management Division and Bentley Systems have
recently announced an agreement to jointly develop solutions to
accelerate digitalisation of planning, design, and operations for power
utilities and industrial power customers. This offering will integrate
Bentley Systems’ utility design
and geographic information
systems (GIS) capabilities
with Siemens’ Power System
Simulation
(PSS)
Suite,
with specific solutions for
power transmission, power
distribution, and industrial facilities. Combining these two platforms
provides customers with Bentley’s expertise in 3D infrastructure asset
modeling and GIS with Siemens’ knowledge and renowned experience in
energy system planning and simulation. Speaking about this alliance, Ralf
Christian, CEO, Siemens Energy Management Division, said, “The energy
industry trend toward decentralisation represents a challenge for power
producers and consumers. Our strategic alliance with Bentley Systems will
help them better leverage this changing landscape through the combination
of our powerful solutions. Siemens and Bentley share a commitment to
openness, interoperability, and the common goal is to help our customers
drive the digital enterprise across their supply chains.”

HARTING Technology Group recently announced the official opening of a new
production plant in Chennai, India. Elaborating on this initiative, Andreas
Conrad, Senior Vice President –
Operations, HARTING Technology
Group, said, “In a step by step process,
we are expanding the HARTING global
production network.” He further
shared that the demand for HARTING
products and solutions in India and the
proximity to other customers in the
Asian region were the impetus for this The new HARTING production plant in
particular step. The company also Chennai, India
sees good potential for growth in the
country, especially in the important markets of machine and facilities
manufacturing, energy generation and transportation. The new production
plant covers 1,200 square metres, accommodating the production of housings,
extruded cables and cable harnesses. The company is one of the world's
leading providers of industrial connection technology for data, signal and
power. It also produces retail checkout systems, electromagnetic actuators for
automotive and industrial series use, as well as hardware and software for
customers and applications in automation technology, robotics and
transportation engineering.

New product for EtherNet/IP Linking Device

Honeywell & Flowserve collaborate on IIoT solutions

HMS Industrial Networks recently released the second product in their
EtherNet/IP Linking Devices family. The new EtherNet/IP to ModbusTCP Linking Device allows
users to connect devices
on
Modbus-TCP
to
a
Rockwell ControlLogix® or
CompactLogix® PLC. Users
will benefit from the unique
integration to Rockwell’s
Studio5000 Logix Designer,
as all configuration is made
from inside Studio 5000. The The EtherNet/IP to Modbus-TCP Linking
new linking device makes it Device from HMS Industrial Networks
possible to include any
automation device with Modbus TCP-communication into an EtherNet/
IP-based network architecture supporting over 8000 bytes of IO data in
total. Speaking about the product, Markus Bladh, Product Manager,
HMS, shared, “We released our first EtherNet/IP Linking Device for serial
communication in early 2016 and it was very well received by the
market. With the new EtherNet/IP to Modbus-TCP Linking Device, we are
able to offer a cost-efficient connectivity solution between these
networks supporting big data transfer. Thanks to the very tight integration
to Studio 5000, Rockwell users can also easily access data from
Modbus-TCP devices.”

Honeywell and Flowserve recently announced that they will collaborate to
provide IIoT solutions to help industrial customers make their operations safer,
more efficient and more reliable. The collaboration will be part of the Honeywell
INspireTM programme, which is Honeywell’s joint customer development
programme for its IIoT ecosystem.
Speaking on this initiative,
Andrew Hird, VP & GM –
Digital Transformation, Honeywell
Process Solutions, said, “The key
to an effective IIoT ecosystem is
to have three things. First, you
need to have secure access to the
data being collected, secondly, the capability to analyse that data, and finally,
you need domain knowledge to understand how to deploy information to
benefit the operation. Flowserve’s domain expertise in flow control solutions
that include pumps, valves, seals and services, is unmatched globally, which
makes the Honeywell-Flowserve IIoT ecosystem unique for our customers.”
Honeywell and Flowserve have a long history of collaboration. HPS’ automation
and controls technologies help automate and harness data at more than
10,000 manufacturing sites around the world. Flowserve instrumentation and
services are co-located at many of those sites. Honeywell and its collaborators,
including Flowserve, will leverage the IIoT to help customers minimise
unplanned shutdowns, maximise output, minimise safety risk and optimise
supply chain strategies.
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New leadership team for AIA

Telit & Intel collaborate on joint-architecture for IoT platform

Automation Industry Association (AIA) recently announced changes in
its leadership team. PV Sivaram, MD, B&R Automation, would be the
new President of AIA and Ravi Agarwal, MD, Pepperl+Fuchs (FA) &
Jayanta Chattopadhyay, Head Control & Automation BU, L&T, would
be the new Vice Presidents of AIA.
While sharing the vision for AIA,
which is to engage with the SME
segment to promote Industry 4.0, PV
Sivaram said, “Industry 4.0 is a more
holistic way to make the assets
smarter and serve the twin goals of
reliability and flexibility. Thus, it is
equally relevant for SMEs.” He further
elaborated that it is possible to pick
and choose aspects for improvement,
PV Sivaram will be the new
which are immediately relevant for a
President of AIA
company. However, while doing so,
there are a set of do’s and don’t’s for
ensuring that next step in the journey. Educating and hand-holding
owners and engineers is essential for imbibing the nuances of digital
power and sustaining long-term success of business, he added.

Telit recently announced that it has collaborated with Intel® on a jointarchitecture for multiple Intel IoT developer platforms for the Industrial
Internet of Things. The commercially available Intel IoT platform consists
of end-to-end reference architectures
and products with Telit deviceWISE
edge-intelligence technology, which
includes extensive device driver
libraries and built-in cloud-readiness,
giving companies an instant onramp
to the Industrial IoT. Speaking on this
collaboration, Fred Yentz, CEO, Telit
IoT Platforms, said, “Earlier this year,
Telit announced the formation of its
Industrial IoT business unit and our
collaboration with Intel has created a
new way for companies to come onboard to the Internet of Things. Intel
has adopted the widely-deployed deviceWISE platform architecture for its
superior edge intelligence, cloud-ready connectivity and seamless
integration into enterprise systems.” Also commenting on this initiative
was Doug Davis, Senior VP – Internet of Things Group, Intel, who said,
“Collaborations with companies like Telit enable Intel to provide key IoT
building blocks for our customers to drive growth for IoT solutions.”

NI announces high-voltage oscilloscope

Siemens wins order worth Rs 366 crore from ONGC

National Instruments recently announced the PXIe-5164 oscilloscope. The
PXIe-5164 is built on the open, modular PXI architecture, and includes a userprogrammable FPGA to help aerospace/defence, semiconductor and research/
physics applications that require high-voltage measurements and high levels
of amplitude accuracy. Elaborating on this product, Steve Warntjes, VP – R&D,
NI, said, “PXI oscilloscopes from NI
reduce test time, increase channel
density, and now, deliver even better
measurement flexibility with the
combination of high bandwidth,
resolution and input voltage.” He
further shared, “Our new PXIe-5164
The PXIe-5164 is built on the open,
oscilloscope can make measurements
modular PXI architecture
that box instruments just can’t handle.
If you want to measure a high-voltage
signal of up to 100 Vpp at up to 1 GS/s, you can use the same instrument to
see small signal details that would normally be hidden by the noise of the
instrument, thanks to the 14-bit ADC.” PXI oscilloscopes deliver the ease of
use expected from a box oscilloscope. Engineers can use the interactive soft
front panels in NI-SCOPE software to make basic measurements. PXI
oscilloscopes are an important part of the NI platform and ecosystem that
engineers can use to build smarter test systems. These test systems benefit
from more than 600 PXI products ranging from DC to mmWave and feature
high-throughput data movement using PCI Express bus interfaces.

Siemens recently announced that it has won an order worth approximately Rs
366 crore from Oil and Natural Gas Corporation. The order includes supply of
material for overhauling of 18 power turbines through zero hour overhaul and
time continued overhaul. The zero hour overhauling will be the first of its kind
in India and involves the overhaul of power
turbines to zero-hour status. Traditionally,
ONGC power turbines are undergoing a time
continued overhaul where, after overhauling,
the power turbines can run for another 50,000
hours before the next overhaul. Under the new
concept of zero hour overhaul, the power
turbine will perform almost as new and it will be
capable of a safe run of another 100,000 hours
before the next overhaul. This will help in reducing down-time and increasing
productivity because of elimination of at least one intermediate overhaul. The
company is one of the leading producers of technologies for combined cycle
turbines for power generation and other sectors. Siemens Limited focuses on
the areas of electrification, automation and digitalisation. It is one of the
leading producers of technologies for combined cycle turbines for power
generation; power transmission and distribution solutions; infrastructure
solutions for Smart Cities and transportation; automation and software
solutions for industry, and also supplier of healthcare equipments. Siemens
has 21 factories located across India and a nation-wide sales and service
network. It is the flagship listed company of Siemens AG in India.
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“Geared to meet future growth”
… says Philip J Mani, MD, Schmalz India. In this interaction with Suchi Adhikari, he discusses his
company’s customised solutions and the significance of automation and robot technology
so as to improve the quality of products and processes. Excerpts…
Can you brief us about the new production building recently
inaugurated in Pune and the purpose for expansion?
The new production facilities will double the existing
production capacity. Also, we plan to produce some import
substitute for our handling system like fabrication and
assembly of cranes and mainframe for the wind energy
handling devices which will be CE certified.
What are the key emerging trends in
vacuum technology in automation?
Vacuum technology is in demand
in a variety of industry sectors and is
utilised in many ways ranging from
individual components to complete
solutions. Schmalz is one of the world's
leading providers, combining decades
of
experience
and
comprehensive
expertise with the ambition to create
custom solutions for our customers from
industry and trade. We help companies
in automation technology, handling
technology and clamping technology
sectors to design their production
processes more efficiently and strike new paths with the
help of vacuum technology.
With automation and Industry 4.0 being the new focus of
manufacturers, what products does your company offer in
order to meet this demand?
The basic principle of Industry 4.0 is that by connecting
machines, work pieces and systems, businesses are creating
intelligent networks along the entire value chain that can
control each other autonomously. Networks and processes
have so far been limited to one factory. But in an Industry 4.0
scenario, these boundaries of individual factories will most
likely no longer exist. Instead, they will be lifted in order
to interconnect multiple factories or even geographical
regions. Schmalz has already started to align its products
suitable for Industry 4.0. The SCPSi compact ejectors and
SNGi-AE type Needle grippers are already equipped with an
IO link and NFC technology, which make them suitable for
Industry 4.0, thus, facilitating the way to communicate and
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cooperate in real-time. Schmalz will roll out more products
in this technology, which will rule the future.
How do you strategies your company’s business model
keeping in mind the price-sensitive Indian market for SMEs?
In industries, most of the tasks are being considered
as dull, dirty and dangerous for human beings and as such,
utilising robotics and automation in these
sectors would improve productivity, safety
as well as the quality of the end product.
Robots are required everywhere to improve
productivity. The automation industry is a
big consumer of robotic technology. Using
such technology, the quality of products
and processes will improve considerably.
Industries across a range of sectors such as
automotive, atomic energy, defence, space,
metals, textiles and manufacturing also use
robotic technologies extensively. Another
market targeted towards the Indian SMEs
is vacuum technology, which is employed
in a variety of industries. Schmalz aids
and assists companies from a multitude of
sectors, including the automotive industry, chemicals and
pharmaceuticals, the glass and woodworking sector, logistics,
packaging and wind energy. We place special emphasis on
meeting the specific requirements of different industry sectors
and create individual solutions with vacuum technology.
How do you plan to expand your company’s market presence
in the Indian market? What are your company’s future plans
for the Indian market?
Our company is fully geared to meet the future growth
by investing in R&D. Nearly 8.5% of the revenue is invested
in innovating the existing products and creating new
products, which customers are looking for. We are focused
more on providing solutions to customer needs rather than
selling our standard products. We customise products
based on individual customer needs and our product range
is flexible enough to do so. We also work closely with
customer requirements and their feedback is essential for
improvement of the products. ☐
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“Expecting higher growth rates in Asia”
Rodrigo Zereu, International Market Manager, NOVUS Automation, in an interaction
with Megha Roy, explains the concept of working with the R&D-to-market launch
within the company and further highlights the important industry sectors. Excerpts...
Can you brief us on the emerging trends in data acquisition
instrumentation?
Modern experiments and processes are nowadays
intensively considering detail levels that were not even
recognised in the recent past, raising the demand of high-end
DAQ instruments capable of delivering higher measurement
resolutions at higher frequencies and accuracies. The
challenge in this application domain is
now assisting scientists and engineers with
processing and analysing generated data to
take faster and reliable conclusions. But this
is one trend stream.
In other extreme, although not so far
in terms of specification demands is the
IoT world acquiring data constantly from
everything, and pushing it to the cloud.
When one looks at the limits and considers
the amount of data generated, the challenge
becomes to use Artificial Intelligence so as
to analyse this data to reach conclusions and
actions without any manual interference.
Which are the important industry sectors
and geographies under focus for Novus? Where do you see
the maximum growth coming from?
Our products and solutions reach a wide range
of applications in agriculture, food, water treatment,
pharmaceutical and building automation making these the
most important sectors for us. NOVUS Automation is a brand
already consolidated in the European and South & North
American markets, leading us to increase efforts in Asia, from
where we expect higher growth rates for the coming years.
How does R&D-to-market launch work in Novus? How does
Novus keep abreast of the changes in market conditions/
requirements globally and subsequently remain one step
ahead for its customers locally?
We design innovative products to be global and inspired
by the market trends and demands. From the concept until
the product release, marketing and R&D areas get intensively
involved gathering trends and demands worldwide through
our sales channels and customers, associating them with
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technologies under development and transforming the input
into a product specification to start design tasks. These teams
are headquartered in Brazil together with our manufacturing
facility. Our intense presence in trade shows worldwide grants
the team with a wide market perspective, which shifts our
brand one step ahead.
Today, Industry 4.0 and IoT applications
are taking technology to a new edge. How
is Novus coping up with this trend?
We realised the ‘Internet-connected
devices’ trend and its potential early in 2002,
when we released our first DAQ instrument
capable of pushing data to a remote server
using the internet. Staying on the edge of
this fast-pace technology is our R&D team
goal and it’s not an easy task. We have
recently opened a branch in Canada from
where we are supporting the headquarters
R&D activities with a local team.
Novus operates in more than 60 countries
and has earlier received an award in the
category of Market Diversification. How do you ensure to
be close to your customers all over the world?
Local operations are a key to stay close to the local
sales channels and consequently the end customers. Doing
it remotely is necessary during the growth process and
represents an important challenge for our international sales
team. Our customer relationship tools played an important
role to allow us reaching this level of customer support,
but the people is what makes the difference. Most of our
international sales executives have R&D and marketing
backgrounds allowing them to easily propagate and
demonstrate our solutions value.
Can you brief us on Novus’ operations in Asia and India in
particular? What are the plans in future for these markets?
We are operating in India through distribution channels
and by investing on NOVUS brand promotions to the market.
Our next step will be establishing a local branch to support
the channels closer. ☐
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I m ag es co u r tes y : S h u tter s to ck

Need to Modernise Operational Technology

The pursuit to reduce costs and avoid unplanned downtime remains as
primary operational goals in industrial plants. A convergence of factors
has created an opportunity for industrial organisations to aggressively
pursue both. Although the pace of investment can be relatively slow in
industrial automation (IA), technological advances, economic trends
and market pressures have created an environment in which plants are
compelled to modernise operational technology (OT) in order to
ensure maximum efficiency and minimum process interruptions. This
feature discusses how these trends will help organisations to not only
optimise their processes, but also prepare themselves for the rapid
approach of the Industrial Internet of Things (IIoT).
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Nick Nindra
Vice President–Sales & Services
Asia Pacific & Japan
Stratus Technologies
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Simply put, OT is getting old. The industrial sector is
heavily capital-intensive and traditionally utilises equipment
with long lifecycles. The most recent prolonged economic
downturn, coupled with the expectation of slower growth in
many parts of the world, resulted in decreased levels of
capital investment over the last five to seven years and
delayed equipment upgrades. Many organisations now rely
on automation systems that are reaching the end of their
useful lives. The total global installed base of those systems
adds up to $65 billion, according to ARC Advisory Group.
Furthermore, the total installed base of automation systems
that are more than 20 years old comes to $53 billion,
according to ARC.
Organisations with such outdated automation systems are
in dire need of OT modernisation to keep up with the pace of
change, customer demands and business priorities, and reduce
the risk of critical failures and costly downtime. Furthermore,
with the widespread adoption of technologies such as
virtualisation in the IA space, even companies with more
modern equipment and technology should evaluate the
adoption of newer availability technologies in order to protect
against unplanned downtime and ensure maximum efficiency.

Responding to market forces
There are a number of pressing market demands
prompting plant operators to seek an upgrade to a solid
operational foundation that can deliver increased
productivity, flexibility, scalability and future readiness:
• Need to keep operations running and productive
24/7: In today’s fast-paced world, unplanned stoppages
are both disruptive and costly. The good news is that
given the advances in availability technology, they can
easily become a thing of the past.
• Capability to respond to increased global competition
and cost pressures: Industrial companies need to drive
costs out of their operations to stay competitive as well
as prevent unplanned cost overruns. Technologies
exist now that ensure continuous operations and have
a proven return-on-investment (ROI).
• Regulatory compliance issues: In the continuous-
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process segments, such as continuous production,
pipelines and water treatment, the ongoing monitoring
and recording of data allows organisations to optimise
their processes and ensure compliance with various
regulatory requirements.
• Changing customer demands and shorter product
lifecycles: Flexible, discrete manufacturers – those
that can quickly address fluctuations in customer
demand by running smaller batches or quickly
retooling their production lines – are positioned to
develop major competitive advantages.

Preparing for technological advancements
Big Data, Analytics, smart factories and the Industrial
Internet of Things (IIoT), sometimes referred to as Industry
4.0, are being adopted in the industrial sector. The power of
data and analytics — finding patterns in data to enable
better, real-time decisions — delivers real benefits for
industrial organisations. Complete data capture, secure
storage and easy data retrieval for analytics are of utmost
importance. And loss of data is a major risk that plant
operators can mitigate with updated automation and
availability solutions.
Modernised OT will deliver immediate benefits for
industrial plants and will also help them prepare for the future.
Smart factories and IIoT are coming, together with the
analytics and optimisation capabilities that they provide. Even
though many industrial organisations have been slow to adapt,
they need to ensure they will be ready when those technologies
are mass-adopted. Similarly, wider use of virtualisation
technologies has only increased the need for high-availability
systems to ensure that IA systems are always on.

The mandate to modernise OT
All of those factors have converged to make modernising
OT a matter of urgency for industrial organisations. OT has
historically been at the heart of modern industrial processes. It
provides organisations with the ability to automate, control
and monitor those processes — an acute need in a period of
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Modernised OT will deliver immediate benefits for
industrial plants and will also help them prepare for
the future

such rapid change and increased operational and business
demands. OT in IA delivers the benefits of increased
production and throughput, higher quality, and increased
consistency of processes and accuracy of outputs.
Due to the business-critical nature of the processes the
technology supports, modernising and keeping OT running
without interruptions is of paramount importance to industrial
managers. As automation systems become more connected,
technically complex, virtualised and interdependent, industrial
managers need to find ways to ensure reliability and to simplify
operational maintenance.
Automation systems are also the collectors and
repositories of production-critical data. Modernising OT
enables plants to optimise traditional operations management
data sources, which are widely in use today (LNS Research):
• Data historians: With greater than 60% adoption in
the IA space, these software applications log and
preserve time-based process data. They remain the
most common way to enable operational decision
making. Historians capture management information
about industrial processes, status and performance of
systems, and quality assurance for real-time analytics
and root-cause analyses.
• Manufacturing execution systems (MES) and SCADA:
These systems and other high-level software systems
have close to a 60% adoption rate in IA. The enabler of
the operator’s everyday activities, MES delivers
ongoing monitoring of production and capacity
utilisation, and identifies process irregularities.
• Programmable logic controllers (PLCs): PLCs and
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controlled drives have about a 30% adoption rate and
provide safety and controlled operations for process
efficiencies.
The comprehensive recording of performance and
operations data through those systems, made possible by
modernised OT, enables predictive analytics for preventive
maintenance, thereby, reducing unplanned downtime. It also
enables automated synchronisation and the opportunity for
instant adjustments. Those capabilities deliver improved
equipment operation, faster retooling of machinery to new
products and processes, and the application of programmable
elements, allowing for greater flexibility and responsiveness.
Due to rapid technological progress, automation and
control systems age much faster than structural equipment.
Upgrading only those control systems and retrofitting
components is cost-effective as it greatly extends the life of
machinery and boosts operating capabilities. Extending the
longevity of OT assets delivers higher ‘Return on Assets
(ROA)’ and minimises future capital expenditure. With trends
such as Big Data and the IIoT advancing, communication and
interoperability between systems is more important than ever.
If data-transfer stops unexpectedly, for example, processes can
come to a halt because one process is still waiting to receive
data for the next step. Modernising OT minimises the chance
of that happening.
Every industrial manager knows that poor diagnostics
make identifying and addressing faults in the production
process difficult, which tremendously increases the risk of
downtime. This is why many modern OT solutions feature
self-diagnostic functions that enable industrial organisations
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The wider use of virtualisation technologies has
increased the need for high-availability systems to
ensure that IA systems are always on

to precisely locate the source of failure. These solutions
immediately share information on potential or actual failures
with plant operators, thereby reducing reliance on service
staff to locate, diagnose and fix problems. This rapid repair
and recovery capability prevents costly stoppages. The
ongoing capture and analysis of data and the continuous
availability of the systems that enable it are therefore
paramount to address the objectives of maximised efficiency
and minimised downtime.
Furthermore, if automation systems go down due to
computing infrastructure failure or server outages, plant
operators are ‘flying blind.’ It is common for industrial
organisations to run several systems and software
implementations, which require multiple servers in a nonvirtualised setup. More advanced industrial organisations,
however, have realised the benefits of virtualisation, allowing
them to run multiple applications on the same server. In
those situations, a server running multiple applications
becomes extremely important in keeping critical OT
components running. One failed server can have a negative
impact on multiple processes. While virtualisation can
greatly increase efficiency and lower costs, it also makes
unplanned downtime — the widely-feared “flying-blind”
scenario — more damaging and expensive. That’s why
ensuring continuous availability with modernised OT is so
critical in a virtual environment.

What is virtualisation?
Prior to the advent of virtualisation, a single server or PC
ran a single application, which often left a large amount of

18

performance capacities on the server unused. Virtualisation
essentially allows one physical server to do the work of many
servers, thereby maximising the use of capacity.
In a virtualised environment, each virtual machine (VM)
on a physical server exists within its own container or
partition. Each partition contains an application (or
applications) and an instance of an operating system known
as a guest operating system. A number of these partitions sit
on a software layer called a hypervisor. The hypervisor is the
thin, low-overhead layer that manages the basic services
necessary to host the applications and their guest operating
systems. So, virtualisation makes it possible to run multiple
VMs, and therefore many different applications and operating
systems, on a single physical server. As a result, preventing
downtime is even more important in a virtual environment
than it was previously.

The pillars of modernising OT
The urgent need to modernise OT is clear, and plant
operators should also consider the following factors when
further investing in automation systems. If industrial
leaders hope to keep pace with the new requirements of
business and achieve the goals of modernised OT, their
systems need to:
• Be software-driven: Modernised OT systems are
controlled by software that dictates how the hardware
operates. This leads to simpler management and more
efficient use of hardware resources.
• Provide efficient computing resources and virtualisation:
Historically, each IA or other OT-related application has
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In the continuous process segments, such as continuous
production, pipelines and water treatment, the ongoing
monitoring and recording of data allows organisations to
optimise their processes

run on a separate server or even on a PC. With the
adoption of virtualisation, one server can perform
multiple functions by running multiple applications.
This cuts both CapEx, since there are fewer servers to
purchase, as well as OpEx.
• Ensure redundancy and uptime in a virtualised world:
Virtualisation creates new critical points of failure.
Managing server uptime is more important than ever, as
a single server runs multiple or all OT functions. With all
their eggs in one basket, plant operators absolutely cannot
afford to have a server go down. That is why an
automation system that provides redundancy is so critical.
• Provide a single view of operations: A modernised
solution enables industrial companies to manage all OT
operations across systems from a single point of control.
• Deliver resilience: Technology managing OT must be
able to keep pace with the speed of change in modern
industry, handle retooling for new products, enable
lean manufacturing and deal with an increasing
number of products and specifications.
• Be specifically built for the industrial sector: Solutions
should be designed specifically for OT and an industrial
environment, with all the requirements of that
environment taken into account in solution design.
• Provide seamless integration: Servers and management
systems should fit into a plant’s existing environment
with no need for cumbersome custom integrations and
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no risk of data loss in the implementation process.
Additionally, plant operators should not try to get it alone
when modernising OT. They need the right partner to provide
expertise and solutions in order to generate maximum RoA.
That partner must offer and support the pillars of modernised
OT and needs to be a specialist in the industrial sector with a
long history and a proven track record.

Preparing for the future
While modernising OT delivers immediate benefits,
industrial organisations need to also ensure that their
modernisation investments are future-proof with fault
tolerance, virtualisation-ready computing and easy upgrades
in order to realise lasting RoA. With the IIoT advancing,
future-proofing is not only a positive by-product of
modernising OT, but also a necessity.
Estimates placed the IIoT investments worldwide at $20
billion in 2012, with spending expected to reach $500 billion
by 2020. Some predictions of the value created by the IIoT
range as high as $15 trillion of global GDP by 2030. (Accenture)
The IIoT spans industries representing 62% of gross
domestic product (GDP) among G20 nations, according to
Oxford Economics, including manufacturing, mining,
agriculture, oil and gas, and utilities. (Accenture) ☐
Get the Best Practices Kit for Modernising Automation here:
www.stratus.com/lp/uk/Modernise-Automation-Kit.html
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Regenerative Converter
D1000
3.7 to 560 kW
Looking for a fully regenerative and/or clean power solution for your
multi-drive or single drive system? Look no further. D1000 is your answer.
Unlike passive rectifiers which can only supply power
from source to load, the D1000 is capable of delivering
power in both directions, and is most beneficial to
supply multi-drive or single drive common bus systems
that experience significant regeneration. Additionally,
the D1000 system includes input harmonic filtering,
achieving low distortion levels and improved power
factor, which further reduces energy costs and stress
on power systems. This clean power solution is
achieved without the use of expensive multi-pulse
components.
Conventional System
18-Pulse
Rectifier

Active Rectifier System
Brake
Transistor
Unit
DC Supply for
Inverter Loads

Harmonic
Filter
Module

D1000
DC Supply for
Inverter Loads
AC Reactor

18-Pulse Transformer

Brake
Resistor Unit
(wasted
energy)

Highlights
• Compatible with all conventional drives having full power access to DC bus
• Overload capability of 150% for 30 seconds, 200% for 3 seconds
• 0.99 True Power Factor at full load
• Ability to compensate for low voltage (boost function)
• Overcurrent and Overheat Protection

• 480 V POWER RANGE
3.7 to 560kW
• AMBIENT OPERATING TEMP
-10°C to 50°C (OPEN TYPE IP00)
• CERTIFICATIONS
UL, CE, RoHS, CSA B44.1
• STANDARD I/O
(8) Digital Inputs
(3) Analog Inputs
(4) Relay Outputs
(2) Analog Outputs
• STANDARD COMMUNICATIONS
Modbus RTU
• CONTROL OPTIONS
EtherNet/IP
Modbus TCP/IP
DeviceNet
Proﬁbus DP
Proﬁnet
• MECHANICAL OPTIONS
External Heatsink Kit

Typical Applications
• Centrifuges
• Paper winders
• Film winders
• Sawmill systems
• Test stands

YASKAWA India Pvt. Ltd.
17/A, 2nd Main, Electronic city, Phase 1, Hosur Road, Bangalore 560 100
Tel: 080 4244 1900, Email: info@yaskawa.in / sales@yaskawa.in / service@yaskawa.in
www.yaskawaindia.in
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“The future looks
promising!”
…says Aroop Zutshi, Global President
& Managing Partner, Frost & Sullivan,
who has been working with Fortune
500 companies in designing their
growth strategies and evaluating new
opportunities for growth. Excerpts from
his interview with Shekhar Jitkar…
How do you see the role of technology changing over
the years, when it comes to growth strategies in the
manufacturing sector?
The future will see a greater proliferation of automation,
including greater adoption of Artificial Intelligence and
robotics, which will lead to advanced human interfaces.
Technologies will keep pushing consumer aspirations and
features, while the spread of automation will enhance
productivity and guarantee quality (consistency). As evolution
unfolds, one will see a convergence of technological advances
and enhanced automation with the powerful potential of
the Internet. With innovations such as the 3D printers and
drone-based applications, we will see renewed purpose and
excitement among consumers. The Teslas, the Googles and
the Amazons have pushed expectations into a whole new
frontier! The future looks very promising.
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What do you think about the growth strategies in the
Indian manufacturing industry (big & SMEs) in terms of
adapting to advanced technologies?
Indian companies will adapt to technologies that will enhance
customer experience and reduce possibility of errors. This could
still be restricted to visionary thinkers who have the financial
muscle to patiently wait for the break-even. SMEs will wait and
watch; depending on their financial muscle, they could either
totally adopt the technology or look for stripped-down versions,
which can do the task at hand albeit at a lower cost. This is
where the multitude of Indian institutes (IITs, NITs, and IISCs)
could play a role. There should be greater interaction between
academia and industry. Reverse engineering on the higher end
may just find its way to India. While SMEs would look to adopt
tech, the compulsions of India would drive them to use cheaper
labour, which of course, will need upskilling.
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“Automation will allow India to operate in
the ecosystem, which is rapidly moving
towards automation triggered by the
fourth revolution of industrialisation”
Aroop Zutshi

How automation can help India become a global
manufacturing hub on the basis of SWOT analysis?
Automation will definitely help India in productivity, quality
consistency and also push it a few levels up the technology
ladder, besides making the workplace safer. However, whether
or not it would make India a global manufacturing hub depends
on a host of other factors, such as favourable government
policies, global sized investment tickets, and a more favourable
perception of Indian manufacturing.
Should India indeed become a global manufacturing hub,
based on outsourcing of semi-skilled jobs to a “low cost”
manufacturing economy, it would incentivise and support a
devalued Indian rupee. This could eventually create macroeconomic challenges; hence, the government has to be clear
and vocal about its long-term vision and expectations from the
manufacturing fraternity.
Strength: India has access to skilled manpower that can use
and operate sophisticated shopfloor automation products
and solutions. Adoption of automation will catapult Indian
manufacturing to the next level as more and more global
companies adopt the Industry 4.0 framework. India has well
developed manufacturing facilities in all sectors across the cross
section of industries. Cost of technology is dropping significantly
and therefore adoption is far more easy and convenient. Many of
the automation products are now manufactured and developed
in India including sensors, systems, PLCs, etc.
Weakness: Adoption of automation means disruption in process
and potential changes in employment conditions of workers.
While large and some medium sized enterprises have the necessary
training and skills to both invest and deploy automation solutions,
many find automation products very expensive and are often times
unable to justify investments. For small scale enterprises there is a
lack of understanding of automation products and hence there is
poor implementation. A vast majority of manufacturing in India
still remains in the hands of small enterprises. They operate with
limited resources and limited access to capital.
Threats: Automation has two levels of impact. It will certainly
result in performance improvements across the manufacturing
enterprise. At the same time, it will also most likely displace
certain positions that will no longer be needed with automation.
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This fear of losing jobs has often times made it difficult for
manufacturers to implement automation solutions.
Opportunities: Automation will make India ready for the next
century. It will give India the competitive advantage and make
it a bigger and stronger player in the global arena. Automation
will allow India to operate in the ecosystem which is rapidly
moving towards automation triggered by the fourth revolution
of industrialisation.
What do you think would be the future of manufacturing
and product development?
IoT, Artificial Intelligence and more and more integration of
everything that is to be interconnected, could very well define
the future mantra. As in the past, we expect core innovation and
related early manufacturing (of new products and technologies)
to happen in the parent companies (and countries). However,
over a period of time, with increasing volumes and to maintain
focus on continual innovation, older products could be
systematically outsourced to other global regions, which could
be closer to mass markets and deliver the cost advantage.
What are your views on the implications of Digital
Transformation in India vs other emerging markets?
Digital Transformation in India is a must, simply because it
will reduce the complexity and variance in transactions that are
performed in an economy as huge and vast as India. To quote
a parallel example, the world’s cheapest car was designed to
be manufactured in one of the world’s state-of-the-art plants
in India, simply because the volumes were expected to be so
large that there was a need to “automate” the process of car
manufacturing, to make them not only fast, but also consistent
in quality. There was no room for car-to-car variation on
any count. Digital Transformation (DT) of India is akin to
“automation” of all the mass transaction processes (and this
includes manufacturing as well).
India will require a huge infusion of funds and technology to
be able to pull this off. A savvy Central Government committed
to DT will need to be complimented by equally savvy State
Governments and administrators; otherwise the usual, verydeveloped-yet-underdeveloped scenario will continue in India. ☐
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Union Budget 2017: Industry speaks
Recently, the Indian Government has been focusing on building a long-term growth plan for
the manufacturing sector so that it can meet its set economic goals by 2020. The recently
proposed Union Budget 2017 is a step in that direction and supports this objective. This
feature highlights key insights from the industry experts on the implication of budget in
infrastructure development, skill enhancement, job creation, ease of doing business and tax
reforms within the Indian manufacturing sector and its impact on the automation and
robotics industry segment. A read on…
“Budget addresses spirit of reforms”

LR Katrat,
MD & CEO,
Katlax Enterprises

The Budget 2017-18 addresses the spirit of reforms promised by the government in its election
manifesto. The situation was a bit embarrassing for the government after demonetisation to appease
the largely affected sections and at the same time, address reforms and keep up with the GDP growth,
which is falling globally due to slowdown of economies.
On direct tax regime, the government has given relief to individual tax payers by increasing the
basic limit from ₹ 2.5 to 3.0 lakh and with basic standard deduction, most of the salary class earning
in the range of ₹ 5.0 lakh per annum is almost relieved of taxation. There is also a good incentive
introduced for firms with a turnover of ₹ 2 crore by paying income tax at 8% of profit and 6% in case
they adopt cashless/digital platform, which is another step towards encouraging digital economy.
For MSMEs, there is a good deal as the income tax is reduced to 25% against 30% for sales of
turnover up to ₹ 50 crore. This is a major incentive for genuine taxpaying MSMEs for declaring
more book profits and increase in net worth through ploughed back profits, improve financial
health and attract better options of borrowing for negotiated interest rates for the company.
The budget did not tamper with the income tax rates for the corporates and there is a sense of
predictability on the taxation front, which, otherwise, is a matter of speculation. Corporate
expectations were a bit nervous as they were expecting reduction in a tapered manner to settle
with 25% from the present 30% level.
On indirect taxes, there is not much change except for the increase in service tax and it is in
line with the GST reform, which the government has committed to implement from July 1, 2017.
The GST implementation is truly going to bring a paradigm shift in national taxation reforms and
government deserves full credit if they make it happen despite several hurdles and added
opposition after demonetisation.

“Budget in line with IIoT initiatives”

PV Sivaram,
MD,
B&R Industrial Automation
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Digitisation is on the rise and manufacturing units too are feeling the need for machine-tomachine, cloud connectivity, safety and security. The current moves in the Union Budget are in
line with Industry 4.0 and Industrial Internet of Things (IIoT) initiatives. Manufacturing is
embracing digitisation, which is providing an impetus to smart control solutions right down to
the sensor level. This, in turn, ought to reflect on the growth of automation and robotics in the
industry. With the rise in digitisation, safety and security will surely be top of the list for the
manufacturing industry, which will further fuel the need of automation.
The digital revolution will necessarily need devices to communicate with each other easily.
This would need a set of commonly understood protocols, which are supported by multiple
vendors. In short, devices must use open protocols, such as Ethernet POWERLINK, OPC-UA
and openSAFETY. Such protocols must satisfy a wide variety of needs, such as real-time
synchronous communication at field level, safe communication at M2M level and secure
communications to the cloud.

A&D India | Feb-Mar 2017

MARKET | VIEWPOINT

“Growth engine for robotic companies”
With efforts to make India an electronics manufacturing hub, the Government announced in the
budget that the total investment in the sector has now reached ₹ 1,20,000 crore. Investment in the
electronics sector is sure to trigger an inspection and assembly-related market for robots.
The growth of the global industrial robotics market is driven by many factors, of which the
need to reduce manufacturing cost in industries is one of the main drivers. Industrial robotics
aids companies in reducing the cost due to product failure and product wastage. An increase
in the outsourcing of manufacturing activities to low-cost countries, especially in the APAC
region, is another driver. Many large global firms are outsourcing product development to
low-cost destinations to reduce manufacturing costs. Robotics in India has already made
significant inroads in electronics assembly in the recent past. Industrial robots are on the verge
of revolutionising manufacturing. The Union Budget 2017 announcement will be a powerful
growth engine for robotic companies. Apart from the investment, the Government has
announced in electronics, we would have liked to see some incentives for manufactures in
their need to embrace automation and robotics to improve productivity & quality.
As legions of robots and other automation technologies find their ways into production
facilities and distribution centres - as well as through supply chains - manufacturers will
grapple with an advanced level of participation of human and machine. Indeed, manufacturers
could be looking at an awkward period of systemic human-resource change as they introduce
robots to more varied manufacturing tasks, and as they call for greater human-machine
collaboration. The CAGR of the global collaborative robot market is slated to be in the range
of a phenomenal 60% over the next 5 years.
The Union Budget 2017 will certainly give a positive impact to robotics companies in India
as the Government is committed to ensuring conducive labour environment / legislative
reform to simplify labour laws.

Pradeep David,
General Manager—India,
Universal Robots

“Focus on Railways is progressive”
Indian Railways will contribute to the enduring success of the Indian growth story through
its pivotal role in ensuring reliable delivery of goods and services as well as providing a safe and
secure environment for businesses and people across India. It is good to see its adequate
representation in the combined Union Budget bringing it to the centre stage of economic
growth. With a focus on spending more on infrastructure, the planned ₹ 8.5 lakh crore
investments towards Indian Railways modernisation initiative are on the right track. ₹ 1.31
lakh crore has been budgeted for Railways for capital expenditure and development in 2017-18.
Focus on improving the throughput by a further 10% through various infrastructural
developments will help railways in the long term.
Provisions in the budget with a focus on safety, infrastructure development and energy
efficiency through various initiatives are also a welcome move. A separate safety fund (Rail
Sanraksha Kosh) of ₹ 1 lakh crore over the next five years reaffirms this commitment. Railways
should now invest in state-of-the-art technologies to enhance safety, e.g. train protection
warning system, train collision avoidance system & automate signaling & safety systems. Phasewise, but speedy implementation of these technologies would help the elimination of unmanned
level crossings by 2020 and it will enhance the safety in rail transport, which needs to be
implemented at the earliest. Over 7,000 solar powered railway stations in the medium term and
implementation of degradable waste to energy are some of the moves aimed at improving
energy efficiency, apart from the infrastructural development initiatives like increasing speed
of electrification. Overall, the focus on Railways in the budget 2017-18 is progressive and aims
at ushering in the much desired transformation of the Railways at a faster pace. I would rate
these provisions in the budget as pragmatic and positive, as it would be beneficial for the
industry, and people at large.

Tilak Raj Seth,
Head – Mobility, Siemens
& CII Chairman –
Rail Transportation &
Equipment Division

Compiled by: Suchi Adhikari
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Selecting robots
for pharmaceutical
manufacturing
Pharmaceutical manufacturing, with its need for
speed, repeatability and verification, is ideally
suited to benefit from robot automation. The
article discusses the key relevant aspects of robot
technology, along with the most important things
to consider while choosing a robot.

Robots can carry out pharmaceutical manufacturing
tasks faster, more consistently and more cost-effectively
than manual labour. As significant as these benefits are,
however, they are far outweighed by the fact that every
activity that a robot performs is verifiable. Not only does the
robot perform its tasks exactly as it is told to, everything it
does can be thoroughly documented. When a human
technician places a drug sample into an oven, sets the oven’s
temperature to a particular temperature, sets a timer for so
many minutes, then removes the sample, questions can
always remain: Was the temperature correctly set? Was the
timer correctly set? Was the sample actually removed at the
specified time? With a robot, not only are such tasks carried
out with an extremely high degree of repeatability, but every
parameter in the process can be automatically monitored,
recorded and verified.
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Choosing the right equipment
The success of any automation project depends first of all on
choosing the right equipment. There are three types of industrial
robots most commonly used in pharmaceutical manufacturing—
cartesian, SCARA and articulated.
Cartesian robots: In their simplest form, cartesian robots
consist of two linear slides placed at 90-degree angles to each
other, with a motorised unit that moves horizontally along the
slides in the x- and y-axes. A metal rod called a quill can be
added as a third axis (z), which moves up and down in the
vertical plane. The quill holds the robot’s end-effector, such as
a gripper. A fourth axis (t, or theta) allows the quill to rotate in
the horizontal plane.
The chief advantage of cartesian robots is their low cost,
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although their restricted range of motion limits their usage.
They are often incorporated into automation subsystems or
machines dedicated to a single purpose, such as assay testing.

control is required, aseptic models have special seals, outer
coatings and other construction features that allow them to be
cleaned with hydrogen peroxide.

SCARA robots: SCARA stands for “selective compliance
articulated robot arm.” This refers to the fact that a SCARA’s
arm segments, or links are “compliant,” that is, they can move
freely, but only in a single geometrical plane. Most SCARAs
have four axes. Even though three- and five-axis SCARAs are
also found, the terms “SCARA” and “four-axis robot” are
often used interchangeably to refer to a four-axis SCARA.

Robot integration

After a robot is selected, it needs to be integrated into the
process. Robots are usually mounted in an enclosed automation
work cell. The robot and any other associated equipment are
bolted to the cell’s steel base or, in the case of an overhead
mounting, from a steel superstructure. The upper walls of the
cell are generally made of aluminium-framed, shatter-proof
Articulated robots: Articulated robots not only have more clear plastic or see-through, metal-mesh screening. This keeps
joints than SCARAs, they have both horizontal and vertical operators safely separated from the robot, while still allowing
joints, giving them increased freedom of movement. Whereas them to observe the cell’s activity.
As a safety precaution, opening the cell’s access door
a Cartesian robot has a cube-shaped work envelope and a
SCARA has a cylindrically shaped one, the work envelope of automatically stops all robot motion. In cases where the robot
an articulated robot is spherical. With their greater flexibility is not enclosed in a cell, light curtains or pressure-sensitive
of movement, articulated robots can perform almost any task floor mats can also provide automatic safety shutoff. The
robot’s computerised controller, which contains the electronic
that can be performed by a human arm and hand.
The most common articulated robots have six axes. The circuits that run the robot and interfaces to external equipment
first link rotates in the horizontal plane like a SCARA, while through a variety of network inputs and outputs, is usually
the second two links rotate in the vertical plane. In addition, situated on a platform underneath the cell. Programming the
six-axis articulated robots have a vertically rotating “forearm” robot is accomplished by means of either a teaching pendant—a
and two vertically rotating “wrist” joints, which let them handheld interface device that communicates with the
perform many of the same types of movements as a human controller—or by a computer. Most robot manufacturers offer
user-friendly programming software that does not require
forearm and wrist.
specialised engineering skills. Some robot controllers can also
interface
with third-party software, such as National
Determining the type of robot needed
Instruments LabVIEW, which allows the user to program the
The first step in automating a process with a robot is to robot without having to learn a new programming language.
establish the process parameters, including (1) the required
The teaching pendant allows an operator to move the
type and size of end-effector, or end-of-arm tooling (EOAT), robot from one point to another and instruct it what to do at
(2) cycle time, (3) repeatability, (4) reach and (5) payload each location, thus, “teaching” it the desired routine. With
capacity. Taken together, these will usually determine whether available software, robots can also be programmed offline
a cartesian, SCARA or articulated robot is necessary. Another on a remote computer, saving development time. A virtual,
essential consideration is the environment in which the robot simulated 3-D environment lets the user configure the robot
will be operating. Robot models are available for use in and any peripheral devices without having to actually
cleanrooms, and in applications where biocontamination operate them.
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Robots can carry out pharmaceutical manufacturing
tasks faster, more consistently and more cost-effectively
than manual labour

Ten things to consider when choosing a robot
1.

2.

3.

4.

5.
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with concealed air and electrical lines keep the lines from
interfering with other equipment, as well as protecting them
Experience and reputation of the manufacturer: Look for
from wear and damage, thus, reducing overall costs.
a manufacturer who has established itself as an industry 6. Robot controller features: Desirable features to look for in
leader and whose robots have stood the test of time.
robot controllers include compact size and light weight; fast
Documented MTBF: Robots, which are often required to
processing speed; modular expandability, to accommodate
operate two or three shifts per day, every day of the year,
additional peripheral equipment without having to purchase
must above all be reliable. Manufacturers who stand behind
a new controller; ease of integration with a vision system,
their robots’ reliability will be happy to furnish documentation
PLC or other devices; and ease of servicing.
of their mean time between failures (MTBF).
7. Affordable offline programming software: Be sure that
High maximum allowable moment of inertia: Look for a
the offline programming software being offered does not
robot with a high maximum allowable moment of inertia,
include expensive, advanced features that are unnecessary
a measure of how much force it can exert. The higher the
for your needs.
maximum allowable moment of inertia, the more easily 8. Low energy consumption: Ask about the robot’s energy
the robot can lift and move a given size of payload, putting
consumption. Efficiently designed, slim and lightweight
less strain on the robot’s motors and resulting in a longer
robot arms require less power, so their motors draw less
working life.
electrical current. This can result in significant long-term
Continuous-duty cycle time: When comparing robot
cost-savings.
cycle times, be sure to ask whether the figures given are 9. Safety codes: To protect employees and limit your
for continuous duty or only shorter bursts of an hour or
company’s liability, verify that the robot meets or exceeds
less. If the latter, the robot will have to operate at a slower
all current safety codes.
speed in normal operation.
10. Short training: Ask about the length of required training.
Compact, efficient robot design: A compact robot design
Unnecessarily long training can result in excessive
with slim arms and a small footprint makes integration easier
unproductive employee time and travel costs. ☐
and saves valuable factory floor space. In addition, designs Courtesy: Denso Robotics
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Advancing through robotic automation
Market forces are changing the pharmaceutical industry and forcing
manufacturers to adopt more flexible methods of production. The
article details how India’s pharmaceutical industry is advancing
through robotics integrated automation within a gloveless isolator
for the production of sterile injectables.
New pharmaceutical products are complex, high-value
and hard to manufacture. Drug discovery platforms are
creating more clinical drug candidates. These new therapies
are targeted at smaller patient populations. As patents for topselling biological medicines lapse, the market for generic
biosimilars is rapidly growing. Many of these drugs are
injectables that need to be aseptically produced in different
vial, syringe and cartridge containers.
All of these conditions call for increased flexibility. With
India as a centre for generic and biosimilar drug production,
its pharmaceutical industry stands to accelerate its growth by
adopting advances in standardisation and flexibility. Adopting
new technologies will help to bring drug products to market
faster and grow market share and profitability.
Conversely, conventional aseptic filling solutions are

30

John Harmer
Technical Sales Director
Vanrx Pharmasystems
jharmer@vanrx.com

better suited to large-scale batch manufacturing. Conventional,
custom-built solutions hurt manufacturers’ competitiveness
because they are expensive, inflexible, and time-consuming to
build and validate. In operation, their complex electromechanical components make it hard to decontaminate
quickly and typically have changeover processes that can last
several hours, up to multiple days.
Indian pharmaceutical companies have taken a strong
interest in adopting new production technologies to achieve
flexibility. The following section describes how robots are
integrated within a gloveless isolator for the production of
sterile injectables. Rather than simply integrating robots into
conventional designs, this approach redesigns the aseptic
filling process, providing a flexible system that can meet both
current and future demands.
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The Aseptic Filling Workcell is a standard machine design
that can flexibly produce vials, syringes or cartridges of
sterile injectables using robotics, gloveless isolator and
machine vision technologies.

The Aseptic Filling Workcell approach
The Aseptic Filling Workcell is a gloveless isolator in
which specialised robots fill liquid drug products into nests
of vials, syringes or cartridges, then close (stopper or cap) the
containers. The idea of the workcell comes from the
semiconductor industry, where significant productivity and
quality gains have been made through the use of standard
robotic workcells.
The Aseptic Filling Workcell is a standard product with
the built-in flexibility to fill and close multiple container
types. As such, it can be built quickly and represents a
scalable platform on which manufacturers can ramp up their
operations to meet demand. With low downtime between
batches, it can be effective at both clinical and commercial
quantities. This helps speed to market by enabling
manufacturing process development earlier in a product’s
lifecycle. By integrating filling and handling robotics within
a gloveless isolator, there is far lower risk to the product
through particulate generation or human intervention.

Flexibility in operation
The critical benefit of the Aseptic Filling Workcell is its
operational flexibility in both operation and facility design.
Using the Workcell approach on a large scale is comparable to
a cinema showing multiple movies. For popular movies, the
multiplex cinema shows the same movie in more than one
small theatre. Similarly, if there is strong demand for a drug,
multiple standalone machines can be used for its production.
The flexibility and programmability of the Workcell enables a
company to be ready for new products in the pipeline, or those
brought in by an acquisition.
Standardisation supports manufacturing many different
drug products on the same machine, and adapting to changing
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market forces. Product changeover and decontamination can
be achieved in one hour when shifting between container
types. By using pre-sterilised, ready-to-use nested containers
and closures, the Workcell needs a minimum of change parts
to switch between containers. Containers are handled, filled
and closed entirely within their nest. For products using the
same containers, the batch cycling time is around 30 minutes.
Further, a standard Workcell reduces the time and expense
needed to add capacity for new products.
Creating a gloveless design serves the purpose of maintaining
a higher level of aseptic assurance. The risk to a patient injected
with a drug is significant if sterile conditions are not maintained.
Robotic handling, a closed isolator and new container / closure
methods mean that the Workcell does not have conveyors, mouse
holes, vibratory bowls or other sources of possible biological
contamination and/or particle generation. Vision systems and
automated environmental monitoring support a repeatable, errorfree process with strong assurance that the product is safe. Human
operators, the greatest source of particle generation, are separated
from the filling and capping process. All of these new technologies
contribute to greater repeatability and product quality.

Taking safety to a higher level
The isolator is called ‘gloveless’ because it does not have
glove ports through which operators can intervene in the
production process. Conventional systems need glove ports
because problems occur that can only be corrected by operators.
The role of the operator changes with the Workcell. Only one
operator is required, versus several for a conventional system.
This operator loads the machines with containers and closures,
attaches a fill vessel containing the drug, installs a single-use
flow path, and initiates the recipe sequence. When producing
cytotoxic drugs like those used in oncology, isolating the
operator provides a higher level of safety.
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In the Workcell approach to aseptic filling, nested
containers and closures are used. Similar to the front
opening unified pod (FOUP) used in semiconductor
manufacturing, a single unit of containers is handled
entirely by robots.

Regulators such as the US Food and Drug Administration
have long stated the need for aseptic filling systems to use
robotics and reduce human interventions. Indian companies
face significant oversight from foreign regulators because
much of the country’s production is exported abroad. The
Workcell approach improves aseptic conditions for long-term
regulatory compliance.
In operation, short changeover and contamination times
allow multiple products to be produced on the same machine.
A single Workcell is best used with multiple high-value
products being filled into different containers. Robotic
precision and strong process control through automation
create a highly programmable system.
Pharmaceutical process development creates recipes that
are strictly followed by the system. Additional product
recipes can be added through the human machine interface
(HMI). Because production can shift quickly, companies can
produce quantities that match with market demand more
accurately. Without over or under-production, companies
can increase cash flow by carrying less inventory.
For lyophilised (freeze-dried) drug products, the Workcell
approach extends to loading and unloading the lyophiliser
through an additional lyophiliser loader workcell. ISO 5 /
Grade A conditions are maintained as product moves from
workcell to workcell. There are no product losses due to
fallen vials or glass breakage, since all materials remain
within their nest.

simplifying its supporting requirements supports speed to
market. The Workcell can be installed in ISO 8 / Grade C
space, which costs less to build. As a compact design, it
requires a room of only 38 m 2 for the machine and space to
circulate around it. Infrastructure requirements around air
handling and process utilities are also lower, since the actual
space inside the isolator is small and closed to the outside
environment. Using nested containers and closures eliminates
the need for several pieces of supporting equipment. There is
no need for an autoclave, washer, or depyrogenation tunnel.
This eliminates their capital expense, qualification and
validation, and staffing and energy costs.
Pharmaceutical manufacturers can have their facility
running a year or more earlier than with conventional isolator
or restricted access barrier-based systems. As a standard
design, a Workcell can be built, undergo a factory acceptance
test and be installed in well under a year.

Reaching the market potential

For India, the Aseptic Filling Workcell approach can
enable the market to grow to its fullest potential. The Ministry
of Commerce and Industry estimates that the Indian
pharmaceutical sector will grow by 15% annually from 20152020 compared to 5% growth rate globally. The challenge of
growing at this rate is to build facilities that can scale out
with demand, and run cost-effectively. The flexibility and
scalability of the Aseptic Filling Workcell can support the
production of varied product portfolios, including the
Speed in facility design
generic and biosimilar drugs on which India has focused.
The root of escalating facility costs and long timelines in This new integration of robotics, gloveless isolator and
the pharmaceutical industry is that every filling line is custom- machine vision technologies represents a path for the sector
designed and must have the facility designed around it.
to achieve its full potential in producing sterile injectables for
Standardising the Aseptic Filling Workcell’s design and the world market. ☐
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For automated decoration
An application story on the usage of Kollmorgen’s servo-driven systems by Todema
that provides high quality and production standards for automated systems

Todeschini Mario Srl company, known by the brand name
Todema, was founded in 1960 in the province of Lecco in Italy
and, since then, has acquired expertise in the manufacturing
of industrial machinery and in the implementation of evolved
automated systems. These automated systems include
machines for the production of capsules, cages for bottling
wine and other liquids, bending machines, lamination and
printing systems, systems for the production of electro-welded
chains, packaging systems and lines for the household
appliances industry, as well as control systems that can be
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integrated in woodworking.
The client portfolio ranges from a number of different
industries, from the food sector to the metal and woodworking
industry, and from different countries including Italy,
Germany, Spain, USA, Argentina, Australia and New Zealand.
During the past few years, the design and programming of
automated and robotic lines has given a strong boost to the
industrial processes covered by Todema. “For this project, we
contacted Kollmorgen because we needed to develop a system
for colouring and printing screw caps for bottling wine and
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spirits. Our client required high-quality and production
standards concerning rotogravure colouring, tampography,
silk screen and hot foil printing. Our objective was to build a
fully servo-driven machine, which was going to be a first of its
kind in this sector,” said Ing Giovanni Todeschini, owner &
Chief Technical Officer, Todema.
The biggest challenge was to replace the traditional
mechanical systems of our machine with mechatronic systems
in order to obtain a new type of machine, which would be
highly versatile and configurable by the client depending on
their production needs. It was necessary to develop an
integrated mechanical and electronic control system,
achieving a seamless combination of the two engineering
aspects. More specifically, the Todema design team, consisting
of mechanical and electronic engineers, had to work quickly
and systematically with Kollmorgen experts from the very
first drafts of the project.

Coltal machine
Aluminium screw caps are largely used for bottling spirits,

mineral waters, oil and most recently wines too. Todema
provides coltal for the lacquering of cylindrical objects and
capsules: lacquering and silk screen printing or embossing,
from video, hot foil or tampographic with very high visual
quality. Coltal is effective on various materials, such as tin,
aluminium, plastic and poly-laminated materials. An integrated
servo-driven system fully controls the machine operation
ensuring a check of the result even with variable or unforeseeable
conditions, such as the different quality and level of deformation
of the materials, the type of friction or the difference in dyeing.

High performance in small space
In order to check the exact positioning of the two spindleholding tables without further mechanical parts, two Direct Drive
Cartridge DDR servomotors are used together with the related
AKD drives. Such motors allow a direct control of the motion,
thus, eliminating all the mechanical transmissions that used to
generate too much elasticity in the motion. In order to ensure the
required precision, a direct-drive motor system was needed.
Cartridge motors are the quickest and simplest solution to
Advt
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High performance in a small space:
Direct drive cartridge DDR servo motors

implement. The quality of printing and embossed lacquering
depends on the precision and accuracy of the machine movements,
which are provided by the torque motors and the related
Kollmorgen control systems. The disposal of the mechanical
transmission systems has considerably reduced the frequency of
maintenance operations, need for spare parts and ease of
maintaining the overall machine accuracy level over time.

Motion controller, PLC and servo-drive in a
single device
The process is controlled by a smart PDMM AKD system
with integrated PLC and motion control for the development
of a virtual master for the generation of the main reference,
and electronic cams for the positioning and motion sequential
control. This key development, which has led to a great
reduction of costs in terms of hardware and installation, as
well as space needed in the electrical cabinet (up to 30%) and
wiring reduction, was made possible due to the cooperation
with Kollmorgen from the very first steps of this project. The
AKD servo amplifier combines innovative technology and
outstanding performance within very small dimensions.
These servo amplifiers with multiple features provide
solutions for nearly any application, from basic torque and
speed control, to register control, through to fully
programmable multi-axis applications with embedded
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Kollmorgen Automation Suite™. Universal AKDs set the
standards for efficiency and power density. The ADK series
has been designed with the versatility, connectivity and
power needed to increase the machine performance as well as
the speed of integration. The motor setup mainly occurs
through plug-and-play and offers a wide range of feedback.
Among the various possibilities of Ethernet connection,
options for both open and closed protocols are available.
Online diagnostics and the data verification enable faster and
error-free programming. A wider power range, enclosed in a
compact design, allows one to use these robust drives with a
single interface. “Our client’s objective was a machine with a
production of approximately 60/70 pieces per minute. We
largely exceeded that target”, Todeschini recalled.

Summary
“Our clients are highly satisfied with Coltal the quality
standards have been fully met and the production targets
have exceeded our expectations by 15%. Kollmorgen staff
worked with us painstakingly and quickly to ensure that the
components that we used were highly reliable and highperforming. Our initial objective has been fully achieved and
in fact we have highly exceeded our expectations particularly
in terms of accuracy and quality”, he concluded. ☐
Courtesy: Kollmorgen
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Towards a software-centric approach
The article highlights how shifting from a hardware-centric
approach to a software-centric design approach can help
simplify machine vision system structure by consolidating
different tasks into a single, powerful embedded system,
thereby, turning it into an integrated smart system
Machine vision has long been used in industrial automation
systems to improve production quality and throughput by
replacing manual inspection traditionally conducted by humans.
Ranging from pick and place and object tracking to metrology,
defect detection, and more, visual data is used to increase the
performance of the entire system by providing simple pass-fail
information or closing control loops. The use of vision doesn’t
stop with industrial automation; we’ve all witnessed the mass
incorporation of cameras in our daily lives, such as in computers,
mobile devices, and especially in automobiles. Just a few years
ago, cameras were introduced in cars to assist the driver during
parking; but companies like Mercedes have taken it to the next
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level. The ‘Magic Body Control’ launched in the Mercedes S
class has a set of stereo cameras on the windshield that are used
to scan the terrain of the road in front and provide predictive
control to the suspension.

Opening new opportunities
But perhaps the biggest technological advancement in
machine vision has been processing power. With the
performance of processors doubling every two years and the
continued focus on parallel processing technologies, such as
multicore CPUs, GPUs, and FPGAs, vision system designers

A&D India | Feb-Mar 2017

coming soon

INDUCTIVE SENSORS

EXTRA
DISTANCE
THE ORIGINAL
 Up to 4-times standard operating distance; proven
for more than 20 years across the world’s largest
installed base
 Precise temperature compensation for constant
operating distances in the range of typically
-25° to +70°C (-13° to +158°F)
 Outstanding lifetime and electromagnetic compatibility due to patented Condist® technology and
Contrinex ASIC
 All Contrinex sensors are calibrated, ensuring
maximum application reliability
 Continuously refined technology allows even
carbon fiber materials to be detected

www.contrinex.com

S O F T WA R E & E N G I N E E R I N G TO O L S | T E C H N O L O G Y

A heterogeneous architecture combining a processor
with an FPGA and I/O is an ideal solution for not only
designing a high-performance vision system but also
integrating motion control, HMIs, and I/O

can now apply highly-sophisticated algorithms to visual data
and create more intelligent systems. This technological
advancement opens new opportunities beyond just more
intelligent or powerful algorithms.
Let us consider the use case of adding vision to a
manufacturing machine. These are usually distributed
subsystems working in their own silos and sharing collaborative
information or signals amongst them over a mix of Ethernet
and other time-critical field buses. Each of these subsystems
have separate processors, each running a specific vendor
defined software such as a vision software, a different motion
software and a separate software for Distributed Control
System(DCS) and Process Control. This is especially challenging
for design teams where a small team is responsible for many
components of the design and hence the engineer needs to have
expertise in all of this software as well as the skill to integrate all
of them seamlessly leading to a larger time and cost of
development. Moreover, because of the connectivity between
each of these subsystems through Ethernet or any other
hardware or software connectivity options (ActiveX or .NET),
there are potential problems in terms of the latency and
determinism of the control loop and the test throughput. Earlier
the processing power was the bottleneck for the above
parameters, but with better parallel processors available in the
market, the solution to these integration challenges needs to be
sought to ensure productivity.

Software-centric approach
What if we shift our thinking away from a hardware-centric
view, and use a software-centric approach? If we use
programming tools that provide the ability to use a single design
tool to implement different tasks, designers can reflect the
modularity of the system in their software.
This allows designers to simplify the control system
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structure by consolidating different automation tasks,
including visual inspection, motion control, I/O, and HMIs
within a single powerful embedded system. This eliminates
the challenges of subsystem communication because now all
subsystems are running in the same software environment on
a single controller.
Nevertheless, a key advantage of the hardware-centric
architecture is its scalability, which is mainly due to the
Ethernet link between systems. But special attention must be
given to the communication across that link as well. The
challenge with the Ethernet link is that it is non-deterministic,
and the bandwidth is limited. For most vision-guided motion
tasks where guidance is given at the beginning of the task
only, this is acceptable, but there could be other situations
where the variation in latency could be a challenge.
Moving to a centralised processing architecture for this
design has many advantages. First, development complexity is
reduced because both the vision and the motion system can be
developed using the same software, and the designer doesn’t
need to be familiar with multiple programming languages or
environments. Second, the potential performance bottleneck
across the Ethernet networks is removed because now data is
being passed between loops within a single application only,
rather than across a physical layer. This is especially valuable
when bringing vision directly into the control loop. Here, the
vision system continuously captures images of the actuator
and the targeted part during the move until the move is
complete. These captured images are used to provide feedback
on the success of the move.

Going beyond vision
If such a system needs to be designed, it should have
processing elements that can implement the time- critical
control algorithm like motion control with utmost precision
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Using a centralised, software-centric approach, Master
Machinery incorporated their main machine controller,
machine vision and motion system, I/O, and HMI all into
a single controller yielding 10X the performance over
their competition

and determinism along with executing the non-time critical
supervisory control, data communication and HMI. A perfect
architecture for an application like this is a heterogeneous
processing architecture that combines a processor and an
FPGA with the sensors and actuators. There have been many
industry investments in this type of architecture, including the
Xilinx Zynq All-Programmable SoCs (which combine an ARM
processor with Xilinx 7-Series FPGA fabric), the multi-billion
dollar acquisition of Altera by Intel, as well as numerous
vision systems on the market today that use this architecture.
For vision systems, specifically, using an FPGA is especially
beneficial because of its inherent parallelism. Algorithms can
be split up and can remain completely independent. But this
architecture has benefits that go beyond just vision—it also
has numerous benefits for motion control systems and I/O as
well. Processors and FPGAs can be used to perform advanced
processing, computation, and decision making. Designers can
connect to almost any sensor and actuator through analog and
digital I/O, industrial protocols, custom protocols and so on.
This architecture also addresses other requirements, such as
timing and synchronisation.
Although this architecture offers a lot of flexibility, a
conventional way of developing this kind of a system involves
a lot of expertise in diverse fields of programming, especially
on the end of writing embedded software for a microprocessor
versus writing code for the FPGA using hardware description
language (HDL). On top of it, even with the coding expertise
implementing image processing algorithms from scratch on C
or on VHDL sometimes consumes a lot of time. This
introduces significant risk to designers and this can make
using the architecture impractical or even impossible.
However, using integrated graphical software, such as NI
LabVIEW and LabVIEW FPGA along with pre-built libraries
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for image processing, motion control, signal processing, data
communication over protocols, etc. designers can increase
productivity and reduce risk by abstracting low-level
complexity and integrating all the technology they need into a
single, unified development environment.

Putting theory into practice
Now it’s one thing to discuss theory, it’s another to see
that theory put into practice. Master Machinery is a
Taiwanese company that builds semiconductor processing
machines. This machine uses a combination of machine
vision, motion control, and industrial I/O to take chips off a
silicon wafer and package them. This is a perfect example of
a machine that could use a distributed architecture—each
subsystem would be developed separately, and then
integrated together through a network. Average machines
like this one in the industry yield approximately 2,000 parts
per hour. Master Machinery, however, took a different
approach. They designed this machine with a centralised,
software-centric architecture and incorporated their main
machine controller, machine vision and motion systems, I/O,
and HMI all into a single controller, all programmed with
LabVIEW. In addition to achieving a cost savings from not
needing individual subsystems, they saw the performance
benefit of this approach as their machine yields approximately
20,000 parts per hour—10X that of the competition.
A key component to Master Machinery’s success was the
ability to combine numerous subsystems in a single software
stack, specifically the machine vision and motion control
system. Using this unified approach allowed Master Machinery
to simplify not only the way they design machine vision systems,
but also how they designed their entire system. ☐
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Programming safety & standard
under one interface
While the standard and safety requirements are already converging on the hardware side,
on the software side, the merging of both worlds has just started. The article talks on
programming safety and standard functions under a single environment in the field of
industrial automation.
In the past, the imperative for there to be an absence of
feedback meant that architectures for standard machine control
and safety functions had to be strictly separate. For reasons of
clarity and to save costs, the current trend is to merge standard
and safety within one control architecture. Such mixed
structures are becoming established particularly where
decentralised periphery is used, to minimise cabling work for
example. On the software side, up to now, it has been difficult to
link both worlds: to date, developers have had to switch between
simple function blocks for safety and powerful program editors
for the PLC control system.
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Safety-related programming
Safety functions are currently available in certified
application blocks, used to program safety applications.
Accredited bodies such as BG or TÜV have tested these blocks
in advance for safety. With the help of safe application blocks
and the logic connections between these blocks, the plant or
machine builder creates the safety-related application he
requires, an application which he would previously have
implemented by wiring contactors and relays in a laborious,
time-consuming process. Contacts and wires are replaced by
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The focus of the automation system PSS 4000 from
Pilz is the merging of standard and safety

graphic lines displayed on screen between the ready-made
application blocks. An electrical circuit diagram showing the
logic functions is no longer required. To ensure that programs
remain clear and understandable, on most systems the
instruction set and/or number of available editors is restricted.
Generally speaking, the complex programming familiar from
the standard PLC machine control system is impossible.
This is where standardised programming languages in
accordance with EN/IEC 61131-3 are put to use. EN/IEC 611313 is an international standard for programming languages for
programmable logic controllers. Two of the most common
languages are ST (Structured Text) and IL (Instruction List).
However, the standard makes no reference to safety-related
control systems. For standard and safety to merge, therefore,
the ability to use EN/IEC 61131-3 PLC languages to program
safety tasks as well would be desirable.

Merging standard and safety
The focus of the automation system PSS 4000 from Pilz is the
merging of standard and safety. The system can be used to
implement automation solutions for standard and safety, which
are easy for the user to operate. Programmers and users are free
to combine configuration with function blocks and programming
with source code in EN/IEC 61131-3 compliant editors.
A key element here is the software platform PAS4000 with
its various editors and blocks. With the software platform
PAS4000, the user has standardised editors, which can be used
for automation as well as safety-related tasks.
The simple, block-based language PASmulti is available for
design engineers. PASmulti also provides a comprehensive
library of pre-certified software blocks for position detection
or general functions, such as emergency stop, for example, to
which users can add their own software blocks. Blocks in the
software platform PAS4000 make it considerably easier to
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create automation programs. Projects can be organised and
structured by function. Also, changes in the software block
can be documented and managed centrally. This provides a
high level of re-usability, which ultimately saves costs. Users
do not need to command a programming language in order to
use PASmulti.

One programming environment
For ‘genuine’ programmers, however, PAS4000 also
contains the Editors PAS IL for Instruction List and PAS STL
for Structured Text. What’s special to note is that this is the first
time that these EN/IEC 61131-3 languages have been classified
as LVLs in an industrial automation environment: thanks to
system-related modifications and restrictions, plus tool support
when entering data, TÜV Süd classifies the EN/IEC 61131-3
languages available in PAS4000 as LVLs. As a result, it is
possible to meet the requirements for the creation of safetyrelated software (SRS), as specified in application standards,
such as EN/IEC 62061 and EN ISO 13849-1. So, programmers
can continue to use their familiar programming languages and
make use of the expressions and functions contained in these
programming languages to create application software. They do
not need to raise their whole development and validation
process to the academic level of EN/IEC 61508 to do so.
The programming environment of the graphics Program
Editor is identical to that of editors designed in accordance with
EN/IEC 61131-3, enabling simple operation. For example,
customised software blocks written by users in PAS IL
(Instruction List) for standard or safety-related functions can be
transferred to PASmulti without further ado. As a result, complex
projects containing software components from various editors
can be clearly structured. Aapplications can access the same
database, enabling a centralised view of a distributed system. ☐
Courtesy: Pilz
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Motion controller & CAM builder in action
The article discusses how the existing control system of
6-axis die forming machine is retrofitted with the
introduction of motion controller & CAM builder software.
This reduces the number of axes to 5, thus, offering
reduction in design to delivery time, improvement in
quality of end product, better availability & maintainability.
Nuclear Fuel Complex uses pilgering as one of the operations
in production of seamless pressure tubes, calendria tubes and
fuel tubes for pressurised heavy-water reactor & prototype fast
breeder reactors. To accommodate different sizes of these
structural components, different mills are in use. 6-axis (prior to
introduction of motion controller) die forming machine is a
special purpose machine, used to fabricate tooling for rolling
mills, which in turn are utilised for production of pressure tubes
& calendria tubes. Control system of this machine was based on
TTL, simultaneously controlling position of 6 axes, in accordance
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with the cut-profile generated by a master hardware template in
conjunction with a linear sensor. This system is modernised with
introduction of motion controller & CAM builder software
along with digital servo drives to run Virtual Master and control
the position of axes accordingly, while reducing number of axes
to 5. This system offers benefits of reduction in design to delivery
time, improvement in quality of end product, better availability
& maintainability.
The cold mill pilgering process uses ring dies and a
tapered mandrel to reduce tube cross sections in one process
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step. Ring dies are rotated on its axis while given back &
forth movement also. Due to its profile, the dies compress
the tube against mandrel, resulting in reduction process,
when it travels in forward direction. The space in the groove
cut, accommodating tube over mandrel, in the die is made
progressively smaller (called profile) causing the die to work
on tube, thereby, reducing its diameter and wall thickness.

The legacy mechanism
The profile of cut is generally a smooth curve found from
calculation of various design parameters. The curve of profile-ofcut from 0° to 360° on the ring is first divided into about 50 points
on it and each point on the curve is joined with neighbouring
points with linear approximation. These linear approximations
are then transformed onto a linear metallic template. In the
graph, height at any point (Y-axis) represents the value of curve
(depth of cut) at that point on X-axis, i.e. location on periphery of
the die. During cutting, the template is travelled at a constant
speed (synchronised with rotary speed of dies like 10° per min or
so) by the control system and is made to press a linear sensor with
2 μm resolution.
The sensor output is of pulse type. Travel of template from
one point to another in X-direction, results in push or
retraction of sensor’s roller equal to relative difference of
height values at those two points. This push or retraction
generates pulses, which are then detected & processed by TTL
to produce required Y values (depth of cut), while X-axis is
tracked by the encoder mounted on servo motor responsible
for motion of the template.

Cutting technique
Cutting on both the dies is achieved simultaneously. Two
dies (forming two rotary axes) are mounted on two movable
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Template in operation

beds (forming two linear axes). In between the dies, there
remains a cutting tool rotating at high rpm. The cut on the
periphery of dies is achieved by inducing eccentricity (The 5thaxis) in the rotating tool. The depth of cut is proportional to
eccentricity in the tool, which in turn is decided by the set point
pulses generated by template & sensor.
Also rotated are dies at a configurable feed rate from 5° per
min to 90° per minute. This feed rate controls the linear speed of
travel of template (the 6th-axis) too, to synchronise X and Y
values of the curve. One complete operation requires rotation of
dies from 0° to 360° and template’s travel from start to end point;
all the three movements are synchronised with each other.

Control system
Original control system was realised with TTL based circuits,
which control the position of all the axes. Dies rotation and
template drive axes are run in position synchronism at a selectable
feed rate (e.g. 5°/min). Beds and eccentricity axis position depends
on the cam, which in turn depend on the groove profile. The
shaded portion, is implemented in TTL controller and servo
drives accept speed set point from the controller.

Challenges
Dimensional accuracy of any tooling decides quality of the
end product. In this case, since a curve is approximated by
linear interpolation between 50 different points, proximity of
each point with another is of utmost importance. However, due
to physical constraints on fabrication process of template, only
alternate points were considered for template fabrication;
leading to an upper limitation on quality. Secondly, template
fabrication itself, keeping close tolerances in view, was a time
consuming & involved process. Also, complexity of circuits due
to intricate control requirements resulted in very high Mean
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Time To Repair (MTTR) in case of occurrence of a breakdown.
New control system: Architecture of the modernised control
system is depicted in Figure, as shown, it comprises of motion
controller with built-in PLC, AC servo motors with servo
drives and high resolution encoders for accurate positioning.
The system architecture is based on high speed Ethernet-based
SERCOS-III communication bus, connecting all the drives
with motion controller. The motion profile is developed in the
CAM-builder software in HMI and downloaded to motion
controller, from where position set points with interpolation
are transferred to respective drives. The system runs one
virtual master in the motion controller and all axes are run in
synchronism with respect to the position of the virtual master.
This virtual master replaces hardware template & linear sensor
combo, thereby reducing number of axes to 5.

Conclusions
The existing control system has been retrofitted with latest,
industry standard control system having state-of-the-art
diagnostic and development features. New system provides a
convenient way for manufacturing the dies while offering
following advantages:
Accuracy:
i. Due to e-cam, inaccuracies in fabrication of template,
dependence on skill of operator and inaccuracies of linear
sensor generating the profile are completely avoided.
ii. Accurate generation of profile to even micron level, as
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Servo Drive

generated and communicated position values to drives
in digital form.
iii. High resolution encoders, thereby improving accuracy
of final product
Smoother profile: Up to 1024 points against present practice of
51 points, providing feasibility of smoother profile on the dies.
Cam-Builder Utility: making it possible to view the profile in
graphical form, on HMI, while entering profile data.
Productivity: Faster design-to-delivery times, as time taken to
prepare hardware template is eliminated.
Compensation Of Mechanical Errors: Electronic backlash
compensation of linear axes.
Energy Saving: Deletion of an axis, serving as Template drive.
Improved Safety: due to provision of software limit switches
for all axes, and additional interlocks based on die dimensions.
Absolute Measuring System: requiring no homing of axes at
each power up. Axes positions remembered even after power
Off and ON.
Convenience Of Operation: Latest Touch-screen HMI based
operations with real time trending of axes position for better
information to operator. ☐
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Transformational changes
in automation systems
Automation systems in the power industry have grown leaps & bounds,
starting from relay-based systems to solid state, microprocessor-based
controls with CRT/KBD operation, inclusion of electrical breakers in
DCS and integration of offsite controls with the main plant. The article
presents five transformational concepts, which are changing the
automation landscape of the power industry.
The basic pillars on which the automation system rests are
safety (interlock, protection function), efficiency (the closed
loop controls), reliability (always doing it’s intended functions
the way its supposed to perform) and availability (doing these
functions round the clock). Around these core functions of
automation system, there is a layer of innovative concepts,
namely enhanced connectivity, process optimisation, data
analytics, IT/OT convergence and inherent cyber security. It can
be termed as Automation System 2.0, if the earlier developments
are put as 1.1, 1.2, 1.3, etc.
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Enhanced connectivity
If one has to describe in a single word the informationdriven enterprise of today, probably there cannot be any better
word than connectivity. Advances in communication
infrastructure have made all systems to be connected seamlessly.
This has made a difference in automation systems too, and made
it possible to make data available anywhere, irrespective of its
source, not just for monitoring, but also for operation and
analysis. One of the off-shoots of this enhanced connectivity is
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Fig 1.1: Multiple HMIs in main plant control room

interoperability of control system and HMI.
Usually, in a DCS, the control system and the HMI are
tightly coupled, which means the control system is made
operable only from this HMI and not from the HMI of any
other DCS. As a result, a multiple package situation, which is
the usual case in a power plant, leads to multiple DCS in the
main plant and multiple HMI in the main plant control room
for the same equipment.
For example, the startup/shutdown of the mill & operation
of its binary drives is done from one HMI and the analog
controls of the mill from another HMI. To add to the woes, even
a situation of multiple DCS and multiple HMI in the same
package is also encountered. Here, the integral controls of the
main equipment are operated from one HMI and the balance
equipment from another HMI (Fig 1.1).
Operation personnel have always demanded a single HMI /
a single GUI for all the equipment in the control room. In very
naive parlance, a car should have only one steering! This concept
of “one car one steering” can be implemented, either by having a
single DCS, which is possible in case of a single main plant EPC
or using advanced connectivity between DCS to have a unified
HMI, which is the technological solution.
The Unified HMI concept illustrated in Fig 1.2 involves the
connectivity of the controllers of one DCS (DCS Y) to the
control system of DCS X for operation from the HMI of DCS X.
All the operation/monitoring possible with HMI of DCS Y is
done from the HMI of DCS X, which is designated the master.
The HMI of DCS Y (i.e. its native HMI) becomes redundant.
The most critical aspect of this concept is the response time,
which is achieved by a detailed design & testing of the
communication links between the two control systems.
Obviously, this calls for real hard work on the part of the
designers of the two DCS and also on the part of the engineering
team of the end customer. But such hardwork is required for
breaking the barriers of conventional thinking. Eventually, the
operator, who is oblivious of the underlying dynamics of the
unified HMI design, is provided a single HMI.
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Fig 1.2: Unified HMI

Process optimisation
In today’s regime, operating cost has a direct bearing on the
profitability of the company. Further, we have to reduce carbon
footprint as much as possible. Hence, process optimisation
assumes great significance in today’s business operations and can
be a game changer. Advisory systems have a limitation as it is not
possible to follow these continuously at all times. Advanced
Process Control (APC) is basically optimisation intervening
directly on the control system by automatically changing bias and
set points. Thanks to the power of today’s controllers, many of the
multi-variable predictive adaptive controls can be executed in the
control system itself.
This can not only enable tighter controls and better setting
times, but also improve the controllability of the modulating
controls at lower loads and at faster ramp rates.

Data analytics
The Internet of Things (IoT) has made data analytics a
very prominent tool in the information-driven enterprise,
giving useful insights for improving bottomlines. Automation
systems are a storehouse of enormous real-time data, and
falls in the definition of Big Data (i.e. data so huge that
humans cannot comprehend). Analysis tools can help in
bringing out actionable information out of this.
One such tool is Advanced pattern Recognition (APR)
that can help in deriving early warnings of equipment
problems much before the routine alarm in DCS, which is
based on fixed alarm limits given by the equipment OEM. On
a fleet monitoring level, these early warnings are used as a
precursor of impending equipment failures and help in
taking actions for predictive maintenance. But on a DCS
HMI level, this can also be used to reduce the surge of alarms
by providing increased action window for rectification to
plant personnel, thereby, improving the operator efficiency.
The maximum manageable target as per ISA standard is 12
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Advance pattern recognition

alarms per hour and real time analytics can play a major role
in achieving this target.
Besides alarm management, analytics could also improve
trip analysis for necessary corrections in plant operation/
maintenance strategy. Going by this concept, software for
replaying the operation scenario before a trip gives useful
insights into what should have the operator done to avoid the
trip. Such software, coined ‘Power Replay’, replays the plant
mimics/operations with options like rewind or backtrack,
slider, etc.
Further, the real-time unit performance data coupled
with advanced algorithms can provide guidance on the best
combination of load allocation among units for a given
station demand, i.e. merit order rating among the generating
units. This software provided as part of DCS HMI has become
particularly significant in today’s scenario, where thermal
power stations are running continuously at part load.

IT/OT convergence
The increasing convergence between IT (Information
Technology) and OT (Operational Technologies) has made the
advances in IT technology enter the automation world. One
such technology is virtualisation. In traditional hardware, we
have an operating system and various applications, which are
designed keeping in view the OS and the hardware. In
virtualisation, we have a hypervisor, which runs simultaneously
many OS and applications. The benefits include platform
independence, lesser footprint in terms of power, space and air
conditioning, easier backup & restoration.
The main advantage of virtualisation is that it makes
migration to a new hardware with new OS possible without
upgrading the existing application. In DCS HMI, this is very
significant to combat obsolescence as it makes possible to avoid
a costly HMI software upgrade.
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Cyber security
The flip side of open architecture, open protocols and IT/OT
convergence is the looming cyber security threats. Targeted
attacks like the Stuxnet and Black Energy not only result in
production downtimes, but can compromise equipment &
human safety. These can also jeopardise the functioning of
critical infrastructure, a sort of cyber war.
There are three important aspects to cyber security for
DCS/SCADA; first, technology which involves mainly the
system architecture, then the people aspect, which are the
security procedures to be followed and third, the enforcement
i.e. audits. The importance of cyber security as a design
aspect cannot be undermined as it enforces security
irrespective of the level of awareness of the end user. An
international standard like IEC 62443-2-4 and 62443-3-3
aims to address this aspect & institutionalises the collective
knowledge of end users, product suppliers and system
integrators. For instance, features like multi-factor
authentication, white listing, patch management, secure
remote access are in-built in the design of today’s automation
systems. In this manner, security also becomes inherent to
the DCS like quality & reliability. Similar to safety integrated
level (SIL) for safety systems, a concept called SAL (security
assurance level) enforces graded security, right at the
product development stage.

Conclusion
Growing demands will continue to enhance the power
and capability of automation systems. Technologies like IIoT,
cloud computing and mobile visualisation are already
disrupting or has the potential to disrupt the automation
field. Yes, the list is endless and so is the nature of the
automation discipline. ☐
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A NEW ERA OF SAFETY.

Since the invention of the light curtain, SICK has spent more than half a century developing pioneering
innovations for a safer industrial world. The market leader for safety technology is now once again entering
a whole new age with a new generation of safety laser scanners, light curtains, switches, and encoders:
microScan3, deTec4 Prime, STR1, and DFS60S Pro. Whatever angle you approach industrial safety from, there
are common aims: to set new standards for safety and productivity and to enable customers to implement
pioneering solution concepts their way. We think that’s intelligent. www.sick.com
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Emerging industry skills
Automation skills that are in demand for the ‘Make in India’
mission need to be taken to grassroots and small industry
clusters. Realising this, AIA (Automation Industry Association),
in partnership with Hannover Milano Fairs India, had set up an
exclusive training zone with hands-on sessions, during WIN
India 2016, Mumbai. A read on ...
Factories of the future shall draw innovations and
knowledge from multiple disciplines of science and
engineering, thereby, creating a demand of multifaceted
professionals. At the recently held WIN India 2016 in
Mumbai, automation skilling modules were offered with the
objective of imparting confidence through hands-on
sessions. Facilitators were drawn from different companies,
bringing in advanced automation technologies. At every
training booth, there were industry-standard, hardware and
software components, configured for demonstration of the
concept and the participant exercises. Personnel from
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maintenance / projects / utilities / safety / machine design /
production systems design / quality management participated in the training in their chosen domains and did
small experiments with their own hands. Eight important
skills in automation for integrated operations were covered.

Automation system engineering
Efficiency of a machine or processes in any industry
increases exponentially through automation. Essentially an
automation system engineer should develop the complete

A&D India | Feb-Mar 2017

T E C H N O L O G Y | E D U C AT I O N & T R A I N I N G

skill-set with which he/she can address different user
requirements. The key to successful deployment of
automation lies in the ability to deal with the interplay of
several parts, such as sensors, PLCs, DCS, control panels,
HMI, robotics, DCS, SCADA, motors, pneumatics, hydraulics,
MCCs, motion control, data collection, vision, besides other
technical skills related to programming, planning,
documentation, erection and commissioning. Engineers who
follow standards of acceptance and best practices not only
raise the bar for accountability across the integrator
community, but safeguard the user industry as a whole.

Energy management
The experience of industries is that monitoring, targeting
and reporting (MT&R) alone can lead to significant energy
reductions. Energy information management is going to
become an integrated component of any effective energy
management strategy and in the development of control
mechanisms for production-floor management. The actual
records of implementation need to be closely watched and
monitored. If some problems arise, or some variance between
the planned figure and the actual record is observed, then
necessary actions are to be taken immediately. The modern
approach to energy-data collection is to fit interval-metering
systems that automatically measure and record energy
consumption at short, regular intervals such as every
15-minutes or half-hour. Detailed interval energy
consumption data makes it possible to see patterns of energy
waste that it would be impossible to see otherwise.

Industrial networking
As industry becomes very intimate with the operation,
maintenance and management of automation, when these
elements of work converge, they exponentially increase
production agility and innovation. This convergence is
fuelled by network- and connectivity-centric technologies
that break down traditional walls and eliminate silos.
Increasingly sophisticated integration and collaboration is
establishing an intelligent manufacturing ecosystem that
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extends from the production floor to the top floor. Ultimately,
and most important, the convergence revolution is protecting
and maximising manufacturing output. Engineers are
looking at multiple ‘intelligent manufacturing’ disciplines
merging with each other in a seamless, barrier-free
communication and production environment that enables
operators to produce more efficiently, remove costs, and
optimise an increasingly lean workforce.

Integrated robotics
Robotics is a multidisciplinary area which integrates
intelligent control, communications, computer vision,
mechatronics, sensor fusion, design and many other aspects on
a single platform for a better service. Robotics technicians are
employed either by the manufacturers and distributors of robots
or by the robot users and are often responsible for the initial
installation of the robot. They may then establish an in-house
maintenance and repair program. If employed by the robot
manufacturer or distributor, maintenance technicians usually
respond to service calls. Members of the robotics team work
closely with engineers and other technical workers. Robotics
technicians who are trained in computer programming
sometimes perform low-, mid-, and even high-level
programming and reprogramming of the robots. In many cases,
the robotics technician acts as the liaison between robotics
engineers and the customers who purchase the machines.

Precision motion control
‘Positioning’ refers to controlling a moving body, such as
a workpiece or tool at a designated speed, and accurately
stopping it at the target position. At first glance, a filling
application involving the transport of a liquid product into a
solid vessel may seem simple to the untrained eye. But what
few people realise is the high accuracy and continuous feed
rates required for such high precision and high speed
applications. In fact, the highly complex requirements of
transporting the bottles, inserting the filling nozzle,
controlling the flow rate of the liquid product, requires a
high precision motion controller to handle the continuous

55

E D U C AT I O N & T R A I N I N G | T E C H N O L O G Y

At the recently held WIN India 2016 in Mumbai, automation
skilling modules were offered with the objective of
imparting confidence through hands-on sessions.

operations at breath-taking speeds. Therefore, finding the
right automation engineer is the challenge of most machine
builders and end users. We have to provide that skill in as
simple and cost effective a manner as possible.

Machinery safety
Safety circuits are encountered in almost every area of
mechanical engineering; usually the number of safety
functions is quite manageable. However, increasing efforts
are being made to integrate diagnostic information into
control concepts as well as overall concepts. That’s why, in
future, safety devices with communications interfaces will be
more prevalent in plant and machinery. To use these devices
successfully, what’s generally needed is basic electrical
knowledge and some awareness of the current standards.
• Safety: Safety is the freedom from unacceptable risk.
• Risk: A risk is the combination of the probability of a
harm occurring and the severity of that harm
• Harm: A harm is a physical injury or damage to health
caused by a hazardous situation

Process simulation
Process simulation is a discipline that uses mathematical
models as basis for analysis, prediction, testing, and detection

of a process behaviour. Process simulation helps to increase
the level of knowledge for a particular process – the process
may actually exist in reality or be an imagined process.
Process simulation is relevant in almost all segments of
chemical industry, including those that are unorganised or in
conceptual stage of automation. The challenges of this
industry for implementing automation are: Fixing control
philosophy; determining response of control system to
process uncertainty; unorganised way of production methods;
Changes in process and chemical components.

Quality management
In industrial production, the quality of an item is often
inspected visually after the manufacturing process is finished. If
this is done by humans, it takes a long time which makes it
expensive. The trend in the industry is to automate the visual
quality inspection. Common vision system applications include
quality assurance, sorting, material handling, robot guidance, and
optical gauging. This reduces material waste, product cost, and
maximises throughput. Quality management further reduces
end-line defects; saves time and efforts of final inspection; helps
to fix the problems at the outset, and prevents common mistakes
being made repeatedly; helps to ensure quality of the products of
a production line. ☐
For more details, visit: www.aiacampus.in

Introducing www.industr.com - a new website, designed with a fresh
new look and user-friendly navigation, updated with the latest
information on the manufacturing technology world
Available on all digital devices globally, www.industr.com is an
umbrella portal that integrates content of our two magazines – EM
(Efficient Manufacturing) and A&D India (Automation & Drives).
Click and be a part of our online community!
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• 70th edition of Hannover Messe
• April 24-28, 2017
• Partner country: Poland
• Exhibitor count: 6500
• Parallel shows: Seven

Integrated Industry—Creating Value
Celebrating its 70th anniversary, the 2017 edition of Hannover
Messe has already struck a chord with the added value that is
unleashed when factories and energy systems go digital. The
mega trade fair will unlock its potential from April 24-28, 2017
at Hannover, Germany. With a special focus on Industry 4.0,
the exhibition is all set to highlight concepts like Cobots,
Predictive Maintenance, Digital Twin and so on. A&D India
was a part of the Hannover Messe 2017 Preview, recently held
at Hannover, Germany. A read on…
With the theme ‘Integrated Industry—Creating Value’,
Hannover Messe 2017 is all set to open its doors on April 24,
2017, at Hannover, Germany. With a predictable exhibitor
count of 6,500 and featuring Poland as its official partner
country, the show focuses on the spirit of innovation globally.
Organised by Deutsche Messe, the preview was held at the
Hannover Exhibition Centre in Hannover, Germany, where
around 40 companies presented their latest products and
innovations to more than 100 journalists from all over the world.
Sharing insights on the upcoming show, Dr Jochen Koeckler,
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Member of the Managing Board, Deutsche Messe AG, Hannover,
remarked, “With our focus on Industry 4.0 applications, we look
forward to create value for the manufacturing & energy sectors,
our employees as well as customers.” He further stated that the
technologies needed for a successful digitalisation of industrial
production are fully developed and ready-to-go. “The task now
is to ensure that decision makers from the industry and energy
sectors understand the direct, long-term benefits that
digitalisation can offer to their organisations, business models
and employees,” he added.
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Focussing on digitalisation, the exhibition
promises to showcase the benefits of
digitalisation and creating value for the industry

Addressing the industry
Discussing the benefits of Industry 4.0, Dr Ansgar Kriwet,
President—Sales, Festo AG, presented an interesting
discussion on “Industry 4.0—Evolution/Revolution”. As per
Dr Kriwet, “Today, there has been an increasing demand for
industrial products and the challenge here is to simplify
Industry 4.0. So, our focus currently is to concentrate on
digital simplicity so as to create value. All this will be
showcased during the upcoming exhibition.”
Emplacing the importance of robots in the show, Prof Dr
Sami Haddadin, Creator, FRANKA EMIKA & Director—
Institute of Automatic Control, Leibniz University, Hannover,
addressed the crowd on the conceptualisation of robots in
todays’ automated world. “The future of robotics comprises of
interaction, connectivity and learning. While earlier, robots
were in use so that the human tasks becomes easy. Today, the
entire concept of robots have evolved and they are used now to
serve humans in a secure manner, besides easing their tasks.”
FRANKA EMIKA, under the supervision of Dr Haddadin
works on generating light-weight robots and will be showcasing
a few robots at this year’s exhibition as well.
Poland has been designated as the official Partner Country at
this year’s Hannover Messe. Representing the country was
Tadeusz Koscinki, Deputy Minister of Economic Board, Poland
at the preview. According to Koscinki, the exhibition will witness
Poland’s industrial sector’s innovative spirit and dynamic uptake
of digitalisation. “These are the factors that make Poland an
important player on the global stage. Also, Germany is Poland’s
biggest bilateral trading partner. This partnership will help us
strengthen ties with companies in Germany,” he shared.

Highlights
The five-day exhibition will feature integrated energy,
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digital twins, machine learning, predictive maintenance, smart
materials and networked and collaborative robots (cobots)
with Industry 4.0. Focussing on digitalisation, the exhibition
promises to showcase the benefits of digitalisation and creating
value for the industry. In addition, the exhibition will feature
seven parallel shows—industrial automation, MDA (motion,
drive & automation), digital factory, energy, ComVac,
industrial supply and research & technology.

Parallel shows
Industrial automation: Today, only companies who are
willing to invest in modern automation technologies will be at
the head of the pack in the digital race. The show will showcase
a broad range of forums, conferences, etc that offers a chance to
learn more about the key issues affecting industry today.
Motion, Drive & Automation: At the MDA show, one will
witness the technologies that will keep tomorrow’s factories
moving. MDA features future-defining innovations for the
entire value chain.
Digital Factory: In the future, suppliers, producers and
clients will all be integrated and networked. What is needed is
a strong, vital network between IT and mechanical and
electrical engineering. The show will demonstrate these
aspects of the digiyal world.
Energy: New technologies will ensure the success of the
energy transition. Experts from a variety of disciplines are
working now on trailblasing concepts, which will allow
generating, store, transmitting and distributing electric power
more cleanly and cheaply than ever before.
ComVac: Process automation, pneumatic systems, ecofriendly exhaust-air cleaning systems are all integral to
tomorrow’s smart factories, and they all depend on advanced
vacuum-air and compressor solutions. The show will display
these technologies.
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“The miniature heroes continue
their mission in Hannover—
miniMICA used in ‘Oasis’ concept
vehicle. We will exhibit yet more
innovations demonstrating the concrete benefits of
Integrated Industry for customers with even greater
emphasis. Along with other items, our group will be
exhibiting smart Han® products and further HARTING
MICA applications. There will also be a major focus on
e-mobility.”
Philip Harting,
Chairman of the Board, Harting Technology Group

Industrial supply: There is a demand for industrial
processes and end products to become more efficient and
durable. At the same time, the networked factory of the
future requires smart workpieces, components and systems
that can be seamlessly integrated into an intelligent
manufacturing process. Innovative supplier solutions will be
on display at the show.
Research & technology: What was dismissed as science
fiction yesterday is within reach today. Experts from science
and industry will be coming together at the xhibition to lay the
foundations for visionary products and applications. One can
take a look at the future with them: from adaptronics to
bionics and organic electronics.

Exhibition trendspots
“We will showcase a separator
system that revolutionises e-chain
harnessing—E4.1L. The easy
accessibility of the complete
interior from both sides, the
innovative separation system and
one of the fastest opening mechanisms are the
characteristics that make the E4.1L the e-chain that can
be filled the fastest. At the company booth, igus will be
showing a new innovative separator system for the
E4.1L. In total, customers can reduce the installation
time by up to 80%.”

Michael Blass,
Vice President—e-chains, igus

“Today, a new generation of robots
have been created. They have
different capacities and are
in-built with sensors. We will be
available as ‘out-of-the-box’ system as well as a
research version. We will also display specifically
developed soft-robotics-control based on an extremely
detailed robot model and the real-time comparison to
the actual measured torque.”
Prof Dr Sami Haddadin,
Creator, FRANKA EMIKA
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Predictive maintenance: Digitalised production processes
generate data which are then analysed by various upstream and
downstream systems. Very soon will manufacturing systems
incorporate machine learning technologies that analyse this
data centrally and feed results back to the production machines
in question, thereby, enabling them to learn and self-optimise.
Putting people first: With time, instead of focusing on repetitive
manual tasks, factory employees will increasingly be called
upon to solve problems, make decisions, innovate and drive
value-adding initiatives. For this, manufacturers will need to
invest in up-skilling and education measures.
Cobots: Collaborative robots are self-learning and connected
to the cloud. With time, they are getting cleverer and cheaper
to buy, making them a cost-effective gateway to the benefits of
Industry 4.0, particularly for smaller companies. Much like
drones today, cobots will eventually develop into a mass
market that will give rise to a wealth of new business ideas.
Digitalisation: The goods produced by smart factories will stay
connected with their manufacturers throughout their service
lives, supplying a constant stream of valuable data. This data will
enable the manufacturers to develop additional web-based
services and to pursue new business opportunities outside the
confines of their traditional industries. The upcoming exhibition
will witness industrial subcontractors demonstrate how
digitalisation lies in the development of completely new business
models and in the markets these business models tap into.
Technologies for energy transition: Without digitalisation, it
will not be possible to make the switch from today’s outmoded
centralised power plants to modern, highly-efficient energy
systems that are based on renewables and distributed generation
structures. The upcoming exhibition will showcase changes in
the energy industry as well as individual technologies. ☐
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Servo drive

Measurement system

B&R has upgraded the current control loop for ACOPOS P3 servo drives.
Users can implement a sine wave filter without negatively affecting drive
control performance. This gives
machines the advantages of a sine
wave filter while the ACOPOS P3
retains its usual high performance.
By converting the voltage signal
from a square waveform to a largely
sinusoidal one, sine wave filters
help improve energy efficiency,
reduce strain on the motor and
decrease electromagnetic noise on ACOPOS P3 with a Sine wave filter
the motor cable. They also smooth
out the current curve, which reduces both acoustic noise and motor losses.
The ACOPOS P3 takes the characteristic curve of the sine wave filter into
account, allowing the full bandwidth of the current control loop to be
utilised and ensuring that it is stable and robust. B&R thus ensures high
overall performance of the ACOPOS P3. In some circumstances, other
manufacturers require the current control loop to be operated at a lower
bandwidth, which has a negative effect on servo drive performance.

Beckhoff offers new EtherCAT measurement technology modules that can
be directly integrated into the modular EtherCAT communication system and
combined with the extensive portfolio of
more than 500 other EtherCAT Terminals.
The new modules will become an even
more integrated part of PC-based control
solutions. Its new metal housings
optimise shielding and cooling in
measurement technology applications. At
EtherCAT measurement
the same time, the durable housings
technology modules
provide enhanced flexibility at the
interface level, such as for LEMO or BNC
plug connectors or for the established cage clamps as a quickly customisable
standard solution. It provides measurement accuracy of 100 ppm at 23 °C,
precise synchronisation of < 1 μs, and a high sampling rate of up to 50,000
samples per second, thus, guaranteeing high-quality data acquisition. With
the new modules, high-end measuring devices and traditional automation
technology can be combined into one universal system. For this purpose, the
company offers a comprehensive I/O system that supports all common
sensor types, and TwinCAT as a central software platform.

B&R Industrial Automation | Pune

Beckhoff Automation | Pune

Email: shyam.padwal@br-automation.com | Tel: +91-20-41478999

Email: info@beckhoff.co.in | Tel: + 91-20-4000-4800

Human Machine Interface

Energy supply system

Galil offers the Raspberry Pi based HMI, which can be customised for any
motion control application. With the arrival of the Raspberry Pi Foundation
and its Raspberry Pi
models, a small but
powerful option has
arrived. Adding to this,
the official Raspberry Pi
7” touchscreen display,
and the Galil application
programme interface,
this powerful trio form
the foundation for an Raspberry Pi based HMI
inexpensive but fully
capable HMI. The strength of this new HMI option can be found in the software
that can be developed to run on it. There are free software tools that can
allow a person to create just about any kind of interface to run on the
Raspberry Pi. The software acts as the glue to take in the input from the user
in the touch interface and the Galil gclib API translates those simple
instructions into the commands to send to the machine motion controller and
PLCs. This lowers the bar of entry to something similar to developing a
modern mobile phone app.

igus has developed an easy-to-clean energy supply system from FDAcompliant material for the food industry. Machine components for the food
industry must be capable of being
cleaned easily and quickly. The socalled ‘Hygienic Design’ for the
prevention of constructional weak
spots on machines is, therefore,
becoming more and more important.
For this reason, the company has
developed the first e-chain developed
according to ‘hygienic design
guidelines’ for a clean and equally
easy-to-clean e-chain
reliable energy supply. Due to the
open design, the chain is very easy to
clean and, thanks to the rounded corners and the absence of threaded
connections, dead spaces and, therefore, resulting germ formation is avoided.
The new energy chain is, thus, ideally suited for use on machines and systems
for the food and packaging industry. The e-chain will be available in two
different interior heights and five different interior widths, respectively. Its
interior segments enable the cables and hoses to be laid separately from one
another in order to provide sufficient space for cleaning.
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3D sensor

Displacement sensors

ISRA VISION offers innovative APS3D technology that combines 3D robot
guidance and in-line measurement in a trend-setting sensor. The smart, high
resolution sensor brings stereometry and
triangulation methods together with phaseshifting lighting. By automatically generating
3D data from point clouds, the APS3D enables
fast data meshing and final comparison with
CAD data. Using the ‘golden sample’ from the
CAD data, the sensor detects the object and
its position accurately. The measurement of
APS3D
shapes and contours replace the usual
detection of features resulting in shapebased robot guidance. As a result, hole dimensions can be determined and gap
& flushness can be measured without any disruptions. The integrated highperformance processor takes the sensor’s range of applications far beyond
shape measurement and geometric in-line measurement. The APS3D offers
both phase-shifting and random pattern lighting as illumination options.
Therefore, the variety of possible applications stretches from on-the-fly (single
shot) to high-precision, profile-based scans. As part of the touch & automate
platform, the 3D multi-sensor is able to reload software modules.

Micro-Epsilon offers miniaturised sensor systems with the new eddyNCDT
3001 and eddyNCDT 3005 series that are ideally suited for machine
integration and OEM applications. The
compact eddyNCDT 3001 eddy current
sensors are housed in an M12 body. The
sensors of this series are, for example,
used for the monitoring of the oil gap in
hydrostatic bearings. As the sensor is
resistant to oil and water splash, as well
as high temperatures, in combination
eddyNCDT 3001 & 3005 series
with its compact design, these sensors
are ideal for integration into restricted
installation space. The eddyNCDT 3005 model is a compact, robust sensor
system that is also temperature-compensated. Even with high temperatures
or temperature fluctuations from -30°C to 180°C prevalent in the production
environment, the sensors achieve extraordinary measurement accuracy.
Controller, cable and sensor are pressure-resistant up to 10 bar. Compact,
robust sensor designs and high measurement accuracy, combined with a
particularly favourable price/performance ratio, make these sensors suitable
for high volume applications.

ISRA Vision India | Mumbai
Email: info.india@isravision.com | Tel: +91-20-2674-1000

Micro-Epsilon | Pune
Email: pragnesh.mori@micro-epsilon.de | Tel: +91-20-2674-1009

Energy efficient motors

Housing solution

Nord Drivesystems has expanded the IE3 premium efficiency motor
range to include 0.12 kW motors. Adding this smaller size to the IE3
portfolio will make it easier to equip entire plants with eco-friendly,
highly efficient drive systems.
Systems in the 0.12 kW to 0.75 kW
rated power range are used in a
large share of all drive applications.
However, the efficiency percentiles
for this performance class have
been defined only in the last stage
of the European Union Ecodesign
Directive for electric motors, and
have only recently been introduced
IE3 motors
into the international standard IEC
60034-30-1. Legally, there is no
immediate need to act on motors this small: at this time, IE3
requirements within the EU only apply to motors rated at 7.5 kW or
higher. Changing the specifications to IE3 is a smooth process that will
not require physical design changes to machinery and equipment. Even
in future, when smaller performance ratings are due to be included, this
will only extend to 0.75 kW or larger systems.

Phoenix Contact offers the first housing solution to accommodate
Raspberry Pi minicomputers with the RPI-BC electronics housing. The
housing, which features tool-free mounting, is suitable for Raspberry Pi
versions B+, B2, and B3. An optional
adapter also enables the use of the
Raspberry Pi A+. The housing provides
additional installation space for individual
PCBs, perfboards or components which
can be used to extend the scope of
functions of the minicomputer. The
housings with an overall width of 107.6
mm (dimensions according to DIN 43880)
RPI-BC electronics housing
can be mounted on a DIN rail or directly
on the wall. Using a DIN rail bus, several
modules can also be connected together or combined with development
kits for the BC housing series. PTSM PCB connectors are available as an
option for connecting the GPIO (general purpose input/output) interface. The
combination of protective housing and compatible connection technology
offers small-scale manufacturers, research organisations, and hobby
developers a complete solution for extending the Raspberry Pi computer to
create an electronic module that suits the application.
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DC miniature motor

Planning tools for assembly systems

Portescap has introduced the next frame size in the DCP range of Athlonix™
high power density brush DC mini motors. Athlonix DCP motors offer an
optimised price-to-performance solution ideal for a broad spectrum of
applications. Available in a 16 mm diameter,
the new 16DCP motor features an energy
efficient coreless design with an optimised
self-supporting coil and magnetic circuit,
which
ensures
optimum
price-toperformance. The motors are available in 2
variations, precious metal commutation and
graphite commutation, both featuring an
Alnico magnet inside. The unique constant
force spring design for carbon brush ensures Athlonix DCP motors
consistent performance. An REE (Restriction
of Electro Erosion) coil is an available option, which ensures extended life of the
motor and provides an environment of intrinsic safety especially at high speed
conditions. With maximum continuous torque of up to 2.63 mNm and higher
stall torque than similar motors, Athlonix 16DCP motors are ideally suited for
use in applications such as medical & industrial pumps, gas analysers, security
& access, power tools, mesotherapy guns and tattoo machines.

SCHUNK offers more than 10,000 possible combinations for unique
freedom of design and flexibility in the planning of assembly systems.
Especially for design engineers and system planners, the company has now
issued two updates for the time-proven
planning tools ‘Kombibox’ and
‘Toolbox’, which feature many new
options in the selection and design of
modules. The Kombibox, which enables
the fast and easy determination of
which components are optimally
compatible, has been expanded to
Kombibox
allow more than 1,700 new
combinations. All new products, such
as the SCHUNK MPG-plus and EGP small component grippers, the SCHUNK
ELB and HLM stroke modules or the SCHUNK Beta and Delta linear modules,
are now integrated in the tool. At the press of a button, users can determine
both the suitable adapter plates and the required centring elements and DIN
screws. As soon as the desired combination is defined, the Kombibox
determines the required assembly accessories, including all standard parts
and calculates the position coordinates of the combined modules.

Portescap | Mumbai

SCHUNK Intec India | Bengaluru

Email: sales.asia@portescap.com | Tel: +91-22-42006200

Email: info@in.schunk.com | Tel: +91-80-4053-8999

Energy efficient motors

Compact controller

Siemens has launched its new range of energy efficient motor SIMOTICS
1LE7. The new SIMOTICS 1LE7 range of motors is the newest entrant in the
existing range of motors offered by
the company in India. These motors
offer efficiency values higher than
the IE3 standards, which is currently
the highest efficiency class as
recognised by Indian Standards. The
SIMOTICS 1LE7 motors are capable
of offering an average monetary
savings of up to 8 – 20% depending
on the frame size. Apart from SIMOTICS 1LE7
generating savings, this range of
motors will assist customers to reduce lifecycle costs, and meet
environmental regulations. The range of motors also provide reliable and
efficient solution, which boost the performance of energy intensive
industries like cement, metals, mining, power, textiles, pulp and paper so as
to achieve significant reduction in energy consumption and thus reduce
costs of operation and their carbon footprint. Siemens Ltd was also the first
company in India to launch the locally–manufactured IE2 and IE3 efficiency
class industrial motors.

Turck offers TBEN-PLC Codesys 3 controller as a compact IP67 PLC for
controlling small or modular machines. With its robust housing and high
degree of protection, the TBEN-PLC can operate directly in the field and thus
enables the implementation of
machine and plant controls
without the need for a control
cabinet. Machine automation
concepts and the use of preassembled cables reduce the
cabling effort and simplify
commissioning.
Decentralised
solutions without the use of control
TBEN-PLC Codesys 3 controller
cabinets also save time and
costs. The large number of
communication interfaces underlines the tremendous flexibility of the new
TBEN-PLC. When used as a master, the device also supports Modbus RTU,
CANopen and SAE J1939 in addition to the industrial Ethernet protocols
Profinet, EtherNet/IP and Modbus TCP. The RS232 and RS485 serial interfaces
can also be used as required in Codesys. TBEN-PLC can also be run as a slave
(respective device) in the Ethernet networks Profinet, EtherNet/IP and Modbus
TCP, which enables it to be used as a protocol converter.

Siemens Ltd | Mumbai

Turck India Automation | Pune

Email: bijesh.kamath@siemens.com | Tel: +91-22-3967-7537

Email: india@turck.com | Tel: +91-7768933005
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