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Why You Can’t Afford to Ignore
Virtual Commissioning

Virtual commissioning sounds great in theory. Take a
virtual prototype of your machine and hook it up to a
virtual PLC, and test your product virtually before you
test it physically. Early testing lets you identify problems
sooner, so you can make any necessary design changes
before the expensive physical integration phase. As a
result, you save time, money, and headaches. What's
not to like? And you know that other industries, like
automotive and aerospace, have been using virtual

modeling and simulation as part of their development ﬁ
rocess for years, very successfully. o e |
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But your current development process does work,
and changing any process is a hassle and comes with
its own costs. How can you tell if adopting virtual
commissioning would be worth it? And even if it is, is
virtual commissioning truly a feasible option for your
company today?
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Issues Identified with Virtual
Commissioning

Issues Identified without
Virtual Commissioning

Cost of Design Change
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A typical representation of the relative cost of design changes. Virtual commissioning identifies integration
problems early in the development cycle when the cost of changes is low.

Should You Bother?

“If it ain’t broke, don’t fix it” is often good advice. But
sometimes a situation is so familiar that it is hard to
recognize it as broken - it just feels normal. So here are
some questions to ask yourself:

e Think about the last five problems you found and
corrected in your product designs. How much did it
cost you to fix them, and how much would you have
saved if you had noticed these problems before you
reached the prototyping phase, instead?

e Has the need to rework a design late in the
development cycle ever taken your engineering staff
away from other projects, resulting in costly delays or
missed opportunities?

» Have you ever priced yourself out of a competitive
bid because your design used more expensive parts,
such as more powerful motors, simply because you
could not be sure that a less expensive part would
still fulfill the requirements?

e Has the difficulty in time-to-market scheduling, due
to the unpredictable length of the commissioning
phase and subsequent design changes, caused your
business difficulties?

» Have you ever suffered loss of reputation due to
recalls or customer shutdowns, and how badly would
it hurt your business if you did?

And consider this. If you were using virtual
commissioning to develop, refine, and test your
products, you most likely would have:

e Found and corrected those problems much earlier
in the development cycle, where it was much less
expensive and time consuming to do so.

o Kept your staff on those other projects, avoiding
late penalties, missed opportunities, and loss of
momentum.

e Putin a lower bid with confidence, or been confident
that the higher bid was the correct choice.



e Had more reliable, predictable time-to-market
schedules.

» Prevented the recall or shutdown, and had more
confidence that such events are extremely unlikely to
occur.

With this kind of wide-ranging impact on your business,
your current process may start to feel more broken than
you originally thought.

Is it Really Feasible?

Okay, so the benefits are substantial, and if you could
wave your magic wand and have virtual commissioning
implemented in your company tomorrow, you probably
would. But it's never that simple.

Why Now

You may have looked into virtual commissioning a

few years ago, and decided that it was too difficult

to implement. Even as recently as 2010, practical
implementation of virtual commissioning was deemed
out of reach, as it was too difficult to create the models,
and too difficult for such models to work in tandem
with PLC development software (Hoffmann et al. 2010).

But since then, modeling technology has advanced
greatly. It is now possible to create Digital Twins using
physics-based modeling techniques rather than data.

A model-driven Digital Twin can help you realize the
benefits of a data-driven Digital Twin, without having

to manage the challenges of expensive sensors,

data collection, and black-box behavioral algorithms.
Additionally, because it doesn’t need test data to
predict behavior, the model-driven Twin can be used for
conceptual design work, before any physical prototype
has been constructed. Once a design has been

chosen, it can be connected to your controllers to test
integration in a virtual commissioning phase, ironing out
the issues you'd otherwise find on the production floor.

As a result, today’s model-based digital twins put the
benefits of virtual commissioning within reach even for
smaller automation companies.

Help is Available

But how can you get started? You have talented
engineers at your company, but chances are they are
not experts in physics-based modeling and the creation
of Digital Twins.

Drawing on decades of experience, Maplesoft
Engineering Solutions help automation companies
implement virtual commissioning using model-based
Digital Twins. Maplesoft can work with you to develop
your models and integrate them into your development
process, or if you prefer, provide the tools and training
so you can do the work yourselves. Maplesoft can
provide assistance in a variety of ways, such as:

e Digital Twin creation with CAD import

o Custom-built apps for design, sales, and operations
« Tools for component sizing

o Trade-off studies and optimization

 Digital Twin interaction with automation software
e Design optimization

o Customized training

“Maplesoft’s products and expertise
have been valuable in helping us

to develop the required insight

into our machine designs. We have
been able to address issues long
before we invest in the first build.
This has significantly reduced our
development costs already.”

Willem Fourie, Development Manager, FLSmidth



See Digital Twins for Virtual Commissioning on the

Maplesoft web site for more information about Digital
Twins and how they work, examples and case studies,
and information about the products and services
Maplesoft offers.

0 - @0
[ -

Conclusion

Virtual commissioning provides undeniable benefits to
automation companies, from reducing cost over-runs

to lowering risks, shortening development cycles, and
making you more competitive. With the advent of
model-based Digital Twins, virtual commissioning is now
significantly more affordable and more manageable,
making it a viable option for even small companies.
Maplesoft has the expertise, technology, and
experience to help make virtual commissioning a reality
for your organization.

Can you really afford to wait any longer?

"Hoffmann, Peter & Schumann, Reimar & Maksoud, Talal & Premier, Giuliano. (2010). Virtual Commissioning Of Manufacturing Systems - A Review And New
Approaches For Simplification. Proceedlings - 24th European Conference on Modelling and Simulation, ECMS 2010. 175-181. 10.7148/2010-0175-0181.

-~
Maplesoft

Mathematics « Modeling * Simulation

A Cybernet Group Company

www.maplesoft.com | info@maplesoft.com
Toll-free: (US & Canada) 1-800-267-6583 | Direct:1-519-747-2373

© Maplesoft, a division of Waterloo Maple Inc., 2018. Maplesoft is a trademark of Waterloo Maple Inc.
All other trademarks are the property of their respective owners.


https://www.maplesoft.com/solutions/engineering/AppAreas/Virtual-Commissioning.aspx

