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7 Quick wins

for an agile
manufacturing
future




Raising awareness
of the need for smart
manufacturing strategies

The Covid-19 pandemic, with

its disruption to supply lines and
unpredictable customer demand,
really brought home the benefits
of smart manufacturing strategies,
with business realising that. Howe-
ver, taking advantage of them is a
different challenge all together.

Very distant goals of
Industry 4.0

It is clear that for many businesses, with
legacy assets and requirements for ur-
gent investment in other areas, the goals
of Industry 4.0 can seem further away
than ever.

Many of the smart manufacturing ideas
and strategies that are discussed assu-
me a base level of automation and inte-
gration that are much easier to achieve in
greenfield sites that have been built to be
smart from the ground up.

The need to implement
quick changes

When key areas of the plant might be in
need of urgent change, it can be difficult to
find the breathing space to focus on smart
manufacturing strategies.
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However, there are a
number of simple ideas
that can be implemented
with minimal time

and cost that can have a
big impact on addressing

today’s manufacturing
challenges.
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SETTING UP THE FRAMEWORK



Setting up the framework

Even in the best manufacturing
operations, it is quite possible

to choose the wrong approach.
Actually have a negative impact on impro-

vement efforts — and the bigger the chan-
ge, the greater the potential risks.
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Quite often, the quickest wins in
optimising production environments
come from the smallest changes.

To be able to spot these opportunities, you
need to have a framework in place that ena-
bles you to benchmark where you are now
and to set goals for where you want to be.

Manufacturing

Kaizen Level
(SMKL)

®,

If you don’t know the scale or cost
of a project, it’s hard to make the
right investment decisions.

One option to help identify potential
improvement opportunities is the Smart
Manufacturing Kaizen Level (SMKL).

an evaluation model that

looks at the level of data
utilisation in manufacturing
facilities.




Smart Manufacturing Kaizen Level (SMKL) ©)

Starting with the collection of data in a given process, SMKL helps you define
whether that process can be visualised or the data analysed, and subsequently how
far the process can be optimised

Maturity axis

The vertical ‘maturity’ axis provides
goals for steadily improving indivi-

dual processes.

Management axis

The horizontal ‘management’ axis
defines the level of data granula-
rity as you move from individual
processes to a holistic view of the
entire factory and on through the

supply chain.
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SMKL is built on many small steps ®

Designed to optimize

O—ve @ efforts with set of small

steps.

You are able to define
which targets you are

© going to reach, with
defined steps to achieve
each one.

If you correctly assess your
current situation, a number of
simple improvements will often
appear immediately.




As an example, on an electronics
assembly line:

@ Only when you have collected
The place to start would be to look at data on the individual cell,

an individual machine cell or operator visualised the process, analy-
@ sed it fully and optimised-that
y Next looking at the wider workshop, process, and achieved a target

the factory and ultimately the supply chain.
% 4 1§ ROI, would you move onto

wider areas of the plant.
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EMPOWERING PERSONNEL




Empowering personnel

Smart manufacturing is usually associated with data analy-
tics and fully automated, interconnected machines.

The reality, though, is that there is always going to be
a degree of manual production.

We can build on that expertise and combine it with auto-
mation to create a new manufacturing reality that maintains
people at the centre of the plant strategy.

Bring cobots
into the working
environment

One such strategy is to bring cobots into the working
environment to increase flexibility in production, sup-
porting human workers by taking over the repetitive
tasks and the heavy lifting in manual processes.

The implementation of co-
bots alongside workers has
been proven many times

to make the production
environment more flexible,
as well as helping to reduce
process errors.




Empowering personnel

The extent to which tiredness can impact on mistakes in
manual operations is often underestimated, particularly
where there is a high degree of repetition.

Implement work
navigation systems

Another strategy is to implement work navigation sys-
tems, again helping to improve quality in operator-led
assembly processes.

Human workers are a huge
asset to the company, so
any technology that can be
brought in to help them can
solve a number of quality
problems very quickly and
at low cost.




Poka Yoke HMI-based
guidance systems instruction sets
show workers the correct products to eliminate the need, for example, for
pick, while HMI-based instructions can operators to remember multiple assembly
guide the worker through an assembly processes across a number of different
process. products.

EST

QUALITHY

« Poka Yoke pick-to-light technologies have * They provide step by step instructions for
been proven to significantly reduce errors in the worker for the specific product being
picking processes, which can impact on final assembled.
assembly.

« Eliminating these errors early, long before
the real value has been added to the pro-

duct, saves money by reducing rework and @
waste.




People involved

* If they are, then they will be more accep-
ting of the changes and often they will
also become active participants in pro-
moting them.

« With this acceptance and active participa-
tion, workers can be far more motivated,
productive and effective.

What is vital, though, is to
ensure that the people involved
— the operators and assembly
line personnel for example —
are fully on-board with the new
approaches.
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Improving visualisation

Visualisation of data can be a powerful tool to improve production, and it can have a big
Impact even at the local machine level.

Machine insights on local
HMIs empower operators
to improve processes
and reduce unplanned
downtime.
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Improvements can often
be made more rapidly
and more efficiently than
by relying on plant level
data collection and analy-
sis to reveal insights.

Setting this up is often

a case of plug and play,
with Mitsubishi Electric
for example, offering a
dedicated library of visu-
alisation tools on its GOT
range of HMIs for the
likes of motion, robot and
inverter applications.

®,
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It's also a simple matter
to make the same visu-
alisation data available
to higher level enterprise
applications or the cloud
for deeper analysis that
can drive productivity im-
provements.






When we think about data analy-
tics, what comes to mind most
often is some IT-level platform,
collecting and analysing data
from the whole plant, with data
scientists carefully preparing

advanced algorithms to derive
meaningful insights. Certainly
those systems have a key role
to play and can have a huge im-
pact in driving up productivity.
But they need time and money to
deploy.

Data analytics EladgCR =e[e[=



Data analytics ®,

Generating useful data Edge analytics

For the quick fixes, we can look at data analytics on a Without the need for any existing advanced networking
smaller scale. With every machine, controller and smart architecture, edge analytics enables us to start small,
device generating useful data, the ability to use that data perhaps just on a pilot project. The edge computer ag-
in real time to drive optimisation on the plant floor can gregates and filters the data, eliminating the traditional
provide tangible benefits. This is where edge-level data IT-related consideration, and runs the analysis algo-
analytics comes into play. It is simple to implement on rithms locally to reveal the useful information that can
even the smallest scale applications, yet easily scalable drive up productivity.

over time to address more complex analytical require-
ments.



Data analysis platform

Mitsubishi Electric’s MELIPC, with its real-time data analyser software, is a platform
that can be used in such applications.

Integration with the production environment

It is easily integrated into the production environment and doesn’t require access
to an IT-level LAN network.

Removes the needs for data science specialists

It also removes the need for data science specialists in order to implement meaningful
change: keeping the analysis local to the production environment improves
speed of response and makes the analysis results easy to interpret for production
engineers.

®© © ©

Mitsubishi
Electric’s
MELIPC
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Predictive maintenance

Maintenance is often a sensitive subject for discus-
sion; while every plant will almost certainly have a
maintenance regime in place, these are often not
as efficient or effective as we might think.

There are still many
plants that rely on
preventative mainte-
nance to keep lines
at optimal efficiency

BOTH CAN
IMPLY
SIGNIFICANT
COSTS

Reactive mainte-
nance practices
incur the penalty of
unscheduled down-
time




However, today’s auto-
mation equipment, with
its inbuilt diagnostics ca-

pabilities, makes it easy
to move to a regime of
predictive maintenance,
without the need to invest
In complex software-based
maintenance systems.

Predictive luET Gl o=



Modern inverters, for example, understand
the expected characteristics of their loads
and can flag up potential problems long be-
fore they occur.

Most recently, inverters such as Mitsubishi.
Electric’s E800 range have offered the ca-
pability to detect corrosion of their internal
PCBs, providing additional preventive main-
tenance information for products operating
in harsh environments.

Similarly, today’s motion control products
such as servo amplifiers can monitor and
recognise developing issues with the likes
of belts and gears, while robots can monitor
their internal components for wear.

Mitsubishi Electric’s ES800




With all of these products,
the equipment offers dia-
gnostic capabillities as inhe-
rent embedded functions,

enabling preventive ma-
intenance strategies to
be adopted at no extra
cost, significantly reducing
the possibility of unexpec-
ted downtime.

Hassle-free use[o:Le[IleInal:1gl



OPC UA and MQTT COMMUNICATIONS ®




Challenge

Brownfield applications
tend to have implemen-
ted different networks
over time in different
areas of the plant.

This can make network :

integration look like
much more of a chal-
lenge. '

Network protocols such
as OPC UA and MQTT
are the solution.
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Ideal solution for enabling
seamless connectivity be-
tween the plant floor and
the higher-level manage-
ment systems.

 ltis already widely used in manufacturing,
especially in integration between field-level
automation systems.
It also provides a future-proofed protocol
as it is supported by numerous suppliers
in a whole range of equipment types.

IR
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MQTT, on the other
hand, is a light-weight
communication proto-
col that is becoming in-
creasingly popular for
connecting the field le-
vel to the cloud.




You decide on the scale, by... ®,

Using edge-level gate-
ways to interconnect pro-
duction lines with IT sys-
tems using either MQTT
or OPC UA, or both

Using dedicated, light-
-weight function blocks
in order to provide
MQTT connectivity to
compact and low-cost
machines

Adopting a special hardwa-
re-based OPC UA server
as part of the control plat-
form in order to provide
high-performance commu-
nications

)
ST



Advanced and @
@ powerful.

Yet easy to implement even on
existing manufacturing lines.

@ They enable you to choose an integration strate-

gy that best fits your individual requirements,
perhaps by starting on specific areas of the production line
or creating a central data-concentration hub.
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ADOPTING DIGITAL TWINS ®




Using Digital Twin technology @)
to optimise upgrades

Digital twinning technology comes in a variety of formats and can definitely represent a quick
win when looking at plant upgrades. An obvious case is implementing robots; some industrial
robot vendors (Mitsubishi Electric included) provide programming and planning software that
allows production scenarios to be built up in 3D visualisations that show how each robot arm
will interact with the immediate environment and each other. Productivity can also be accura-
tely predicted for new robots and other factory automation upgrades, leading to reliable ROI
data before purchase. Running simulation models for the entire production line, and even fur-
ther along the supply chain, can also speed-up production improvements and upgrades both
physically and through the sign-off and build phase.
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GEMINI, new powerful
simulation software
provides full integration
between software and

the real equipment.
—

Enables simulations of Advance checks of mechanical Connect with control devices for

people/robot/AGV flow lines interference in 3D advance check of control logic
and operating ratio




THE STORY CONTINUES...

FUTURE-PROOFING
EXISTING PRODUCTION LINES ®



Future-proofing existing production lines (1)

Rapid changes Production line paths? Quick wins

Rapid change has been a charac- It means standing still is not an option. By focusing on the quick wins, businesses
teristic of the manufacturing sector There will always be several paths ava- can realise significant improvements in

in recent years, driven by increased ilable when it comes to making produc- productivity and create more agile ma-
global competition. tion lines more flexible and these don’t nufacturing processes.

have to imply a huge investment.
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