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Key Takeaways

Only increasing the efficiency level of individual components
(e.g. motor or VSD) does not generate significant energy
savings.

A System Approach must be implemented to enable
efficiency, when components become a system optimising
the energy consumption of the application.

Key measures should be mandated to start saving energy,
such as using Life Cycle Cost assessment; expert cooperation
& knowledge creation; and highlighting non-energy benefits
(e.g. lower carbon footprint).
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Introduction

The products of Electric Drive System Technology, primarily electric motors and variable
speed drives (VSD), are key components for energy efficient applications in industrial
processes.

The Electric Drive System Technology is the link between the electrical power supply and the
large number of industrial processes in industry. For example, machines such as pumps, fans
and compressors driven by electric motors account for two-thirds of total industrial
electricity consumption. An Electric Drive System Technology has the potential to drive huge
energy savings, with up to 40% depending on the application.

In 2009, policymakers recognised this potential with the launch of the Ecodesign Regulation
(640/2009 EC) with minimum requirements for the efficiency of electric motors in industry. A
second Ecodesign Regulation laying down ecodesign requirements for electric motors and
VSD entered into force a few years later (1781/2019 EC). Both Regulations expanded and
strengthened individual requirements for the energy efficiency of components.

It is worth noting the biggest lever for exploiting the high energy savings potential in the
industrial processes, the Electric Drive System, remains unused. The Electric Drive System is
designed to maximise system performance and minimise losses in the driven equipment and
the process itself. The main energy saving comes from changing the speed of the motor using
a VSD, since it enables to:

1. Limit the energy to the amount the industrial process really needs;

2. Decrease the losses of mechanical driven equipment.

I Only increasing the efficiency level of individual components (e.g. motor or
_P VSD) does not generate significant energy savings.

Create awareness for energy saving

The lack of awareness on the availability of energy saving solutions hampers manufacturers’
ability to deliver the Electric Drive System Technology beyond energy-efficient components.

Manufacturers have the capacity to offer solutions for many application tasks with a much
better performance, lower energy consumption and higher sustainability. This means the
system is planned to match the process need with the aim of requiring only the minimum
energy taken from the grid.

@)

A System Approach must be implemented to enable efficiency, when
£
OO e components become a system optimising the energy consumption of the

<« application.
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A number of examples can be highlighted, such as the following two solutions:
‘ Speed control of a motor

For the speed control of a motor, the frequency and the voltage must be varied. This is
automatically done in a variable speed drive.

A wide power range of variable speed drives is available, from a few watts to several
megawatts. The performance of a controlled three-phase motor meets today’s highest
requirements. The efficiency of modern-day variable speed drives is typically between 96-
98%, depending on power and load point.

The principal task of a variable speed drive is to control the motor. Depending on the
requirements of the process, the motor’s speed can be changed to match the process need
and thus optimise the energy taken from the grid. The variable speed drive works nearly
without producing significant losses.

This mode of process control offers enormous potentials in terms of energy savings, and is
significantly more efficient than a throttle control, for example, in a pump application (Fig.
1).
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Figure 1: Energy consumption at a pumping system: throttle and speed control compared
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@ Standards are the solution for investment in energy efficiency

The barriers for implementing energy efficient systems can be solved with today's know-how.
In recent years, the following standards were developed to assess the energy efficiency of
components and systems, such as:

* |EC 61800-9 Electric Drive System

* |EC Supporting Document “Increasing the Energy Savings of Motor Applications: The
Extended Product Approach”

* 1SO 5801 Fans
* EN 16480 Pumps & EN 17038

The Standard IEC 61800-9 describes how to calculate the energy efficiency of a complete
Electric Drive System. Standardisation is thus consistently progressing from the individual
component to the entire electric drive system.

Another new feature is that not only the motor's energy properties but also those of the VSD
and the electric drive system composed of both elements are analysed and classified. The
standard also accounts for the fact that drives are often operated outside of their nominal
operating point. Every application is characterised by a load profile, meaning that it directly
affects the capacity utilisation of the drive system. It defines eight load points at different
speed and torque loads to allow the energy efficiency to be evaluated even in the partial load
range.

Specification of the power losses at the eight points allows system manufacturers and
operators to use the losses at the load points relevant for them to calculate the energy
consumption of their applications. This allows them to compare alternative systems and
choose the most energy-efficient drive system.

Figure 2 Operating points for a Power Drive System
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Start saving energy in the Electric Drive System

According to the 2021 study of the European Parliament (EP) titled “The road to energy
efficiency”, the key barriers hampering industrial investment in energy efficiency are namely:

= High uncertainty about the long-term value of energy efficiency investments.

= Lack of awareness of the strategic value of energy saving projects within
companies.

= Lack of clarity on decarbonisation pathways.

The EP study highlights that many companies fail to achieve their potential for energy
savings due to a lack of awareness & knowledge on available solutions. In addition to the
payback time of investments, the non-energy related benefits of energy efficiency are also
often not mentioned.

There is an urgent need for stakeholders, including system manufacturers and operators, to
focus on the energy optimisation of a machine driven by electric motors.

|-- m To this end, the following organisational and technical measures should

ENENEE be promoted to enable energy savings:
T T T

Use Life Cycle Cost assessments to highlight advantages of energy
saving measures.

Enhance expert cooperation to enable and build industry confidence in
implementation of the system optimisation.

@ Create knowledge using IEC- and ISO-standards across the value chain to
reduce energy consumption of Electric Drive Systems.

Highlight the non-energy benefits such as i) public reputation; ii) lower
maintenance costs; iii) higher productivity; and iv) lower industrial carbon
footprint.

For more information, see CEMEP Publications
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