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Driving for more efficiency

Wayne Turtill, Product Manager VSD Servos & LVS at Mitsubishi Electric,
looks at how to reduce energy usage even more with the right VSD
technology.

The optimisation of energy usage by electric motors can lead to
environmental benefits as well as reductions in operational expenses
(OPEX). Forward-looking businesses interested in reducing their
motors’ energy use can now go further than before, by implementing
new tools that enable variable speed drives (VSDs) to save even more
energy.

VSDs have long been used in applications where varying motor output
speeds are required, such as fans, pumps, winches, conveyors and varied
production machines. By controlling the key elements of a motor’s electricity
supply — namely voltage and frequency — VSDs can adjust the speed and
torque to deliver the process requirements of the machine or device they
are driving to a very precise level.

Using VSDs to reduce energy use makes a huge difference already,
especially when compared to other solutions to adjust the output speed, for
example dampers and valves or gears and pulleys. In effect, using a VSD
to reduce motor speed from 100% to 80% in variable torque load
applications can cut energy use by up to 50%. In constant torque systems,
a 50% speed reduction typically results in 50% less power being
consumed.*

For a 22 kW motor driving a centrifugal pump for example, the potential
annual energy savings resulting from the introduction of a VSD are
estimated around 131,833kWh (application dependant). This can lead to a
reduction of £11,865 in OPEX while preventing the emission of 69.1 tonnes
of carbon dioxide.? Looking at much larger motors; according to Gambica

1 The Carbon Trust. (2018). Motors and drives technology overview guide. Introducing energy saving
opportunities for business. Publication code CTV048. Available at:
https://www.carbontrust.com/resources/motors-and-drives-technology-overview-guide [Accessed: 22
June 2021]

2 The Carbon Trust. (2014). Motors and drives technology information leaflet. A guide to equipment
eligible for Enhanced Capital Allowances. Publication code ECA764.
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approximately 2000 new 75kW motors were installed between 2019 and
2020. Therefore, the total energy and cost savings can be extraordinary.

Moving beyond the usual VSD benefits

Installing VSDs to operate motors is a good starting point. Not only will this
reduce energy consumption and associated costs but, when correctly
applied, a VSD could also help improve the environmental impact of
industrial activities.

It is common practice for companies using fan and pump loads to oversize
their motors. Possible reasons for this are that the ideal motor size falls
between standard frame sizes or it may have been specified one frame size
up ‘just in case’. As a general recommendation, oversizing the fan or pump
system and particularly the motor should be avoided. Instead, businesses
should select products that meet the necessary specifications without
exceeding them. It is however also recognised, that this is not always easy
or practical to do so. While there are situations where it is not possible to
avoid oversizing, suitably rated VSDs can still provide the correct level of
control, enabling significant energy savings.

In particular, businesses that select VSDs with specific energy reduction
capabilities have more to gain. For example, Mitsubishi Electric’s VSDs are
equipped with an Automatic Energy Optimisation function, which can be
easily switched on and off by end users. In basic terms, this feature
analyses the output to the motor in terms of voltage and current, to reduce
the voltage while maintaining the same operating parameters, i.e. speed.
The voltage is reduced until the VSD detects an increase in the current. At
this point, the voltage is increased to compensate. Ultimately, the solution
uses a Proportional-Integral-Derivative (PID) algorithm without setpoints,
allowing the system to reach the lowest (and most efficient) voltage
possible.

These adjustments are conducted a hundred times per second, supporting
real-time, continuous voltage control. Even more, the process occurs during
steady state operations as well as acceleration and deceleration, providing
an optimum curve for the motor. As a result, it is estimated that even
systems that are running at full speed and are considerably oversized can
experience energy savings of up to 12% by means of Mitsubishi Electric
VSDs with their Automatic Energy Optimisation function.
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Next-level energy intelligence

Finally, application-specific functions in next-generation Mitsubishi Electric
VSDs can help businesses cut energy consumption even further when
applied to certain applications, such as pumps, fans, winches and
conveyors. Using Mitsubishi Electric’'s E800 range of VSDs, featuring
Advanced Magnetic Flux Vector control on a conveyor for example provides
optimum dynamic performance. It can then automatically switch the VSD
into energy saving mode when the conveyor is not loaded and maintains
this efficient state until a load is applied. This leads to substantial energy
savings compared to more conventional control methods.

Choosing the right equipment for motor-driven applications can therefore
deliver significant cost and energy savings, far beyond what you would
normally expect for a VSD application. By implementing state-of-the-art
VSDs and using the full feature set available for that drive, businesses can
reap the added efficiency gains while still benefitting from all the flexibility
and productivity advantages of a traditional control philosophy.

Image Captions:

Image 1: Forward-looking businesses can implement new tools that enable
VSDs to save even more energy.

[Source: Total Automated Solutions Ltd]
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Image 2: Wayne Turtill, Product Manager VSD Servos & LVS at Mitsubishi
Electric

[Source: Mitsubishi Electric Europe B.V.]

The image(s) distributed with this press release are for Editorial use only
and are subject to copyright. The image(s) may only be used to accompany
the press release mentioned here, no other use is permitted.

Note to Editor: if you would like the text in another language, please
contact Kiki Anderson at DMA Europa — kiki.anderson@dmaeuropa.com.
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About Mitsubishi Electric

With more than 100 years of experience in providing reliable, high-quality products,
Mitsubishi Electric Corporation (TOKYO: 6503) is a recognized world leader in the
manufacture, marketing and sales of electrical and electronic equipment used in
information processing and communications, space development and satellite
communications, consumer electronics, industrial technology, energy, transportation
and building equipment. Mitsubishi Electric enriches society with technology in the
spirit of its “Changes for the Better.” The company recorded a revenue of 4,476.7
billion yen (U.S.$ 36.7 billion*) in the fiscal year ended March 31, 2022

Mitsubishi Electric Europe, Industrial Automation — UK Branch is located in Hatfield,
United Kingdom. It is a part of the European Factory Automation Business Group
based in Ratingen, Germany which in turn is part of Mitsubishi Electric Europe B.V.,

a wholly owned subsidiary of Mitsubishi Electric Corporation, Japan.

The role of Industrial Automation — UK Branch is to manage sales, service and
support across its network of local branches and distributors throughout the United

Kingdom.

*U.S. dollar amounts are translated from yen at the rate of ¥221=U.S.$1, the approximate rate on the
Tokyo Foreign Exchange Market on March 31, 2022.
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Further Information:

gb.mitsubishielectric.com/fa

Follow us on:

Yaum youtube.com/user/MitsubishiFAEU

, twitter.com/MEUKAutomation

m linkedin.com Mitsubishi Electric - Automation Systems UK
ﬂ facebook.com/MEUKAutomation
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Mitsubishi Electric Europe B.V.
Automation Systems Division
Victoria Dringer

Marketing Assistant

Tel.: +44 (0)1707 288769
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