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From washing machines and vacuum cleaners to air conditioners and fans, 
household appliances all contain electrical motors, and we tend to take them 
for granted. However, appliances’ high starting currents can disrupt electricity 
supply and shut down a whole house. Daniel Lendi unpacks some of the hard 
work needed to fix this problem.

My (Daniel Lendi) tech-savvy 
generation takes many things 
for granted. Entering the 
Electrical and Electronics 
Engineering course at the 

University of Malta (UM) helped me realise just 
how much thought and effort humanity has 
invested in technology. My passion for electrical 
motors and their applications grew further at 
university, and until today, I’m fascinated by how 
an electrical current passing through some copper 
wire can lead to the physical rotation of a motor 
shaft, driving electric cars and pumping water. 

My time at university also taught me that 
these motors introduce complications when 
they start. High currents can trip the Miniature 
Circuit Breakers inside your consumer unit. 
When ACs start they draw six to eight times 
their normal amount of energy; switching on 
your AC could even make your neighbour’s 
lights flicker! Dedicated motor starters are 
introduced to tackle these complications. Dr 
Ing. Reiko Raute (Department of Industrial 

Electrical Power Conversion, Faculty of 
Engineering, UM), with whom I worked on 
my dissertation, has come up with a novel 
prototype that aims to improve on these motor 
starters. Being part of his team allows me 
to further my studies while gaining valuable 
insight into industrial product development.

One type of these motor starters is the 
soft starter (a category of reduced voltage 
starters). The soft starter decreases the 
voltage to the motor, reducing its current 
and keeping your house lit up. However, 
as a consequence, they reduce the motor’s 
torque – a measure of the motor’s rotational 
strength. A lower torque means that the motor 
doesn’t turn strongly enough, making your AC 
inefficient and possibly damaging the motor.

Raute is trying to overcome these problems 
with a new prototype High Dynamic Motor 
Starter (HDMS). The HDMS is a soft starter 
which tackles the issue through a fundamentally 
different approach. Using a dedicated control 
algorithm (computer code that carries out 
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specific tasks) and a novel hardware circuit, the HDMS 
is able to achieve excellent starting current reduction 
without sacrificing so much motor torque. The development 
of this prototype is part of a research collaboration 
between UM and the development division of electronic 
equipment designer and manufacturer Carlo Gavazzi. Our 
industrial partner ensures that the product meets market 
expectations. Prototypes of the HDMS soft starter have 
already been constructed and are now being tested in heat 
pump installations in the UK, France, Ireland, and the USA, 
collecting data from each motor start they carry out. 

The development of the new starter is an ambitious feat. 
Our team divided it into two projects. My part is analysing 
the HDMS control algorithm stability and its optimisation. 
I took up a study module on control engineering to better 
understand what’s going on. The aim is to ensure that the 
HDMS regulates and reduces the starting current in the 
most stable and efficient way, using both the simulation 
models and the hardware prototype. For the hardware 
tests we built a test rig which is able to measure a motor’s 
torque during start-up. I have concluded the analysis, 
the most tedious part of my project, and am finally 
moving on to hardware tests to confirm its findings.

My colleague Justin Xuereb focuses on the second project. 
He investigates the dynamic overload performance of the 
switching devices. Think of dynamic overload performance 
as similar to a workout: You are at the gym training with 
some weights, and are capable of carrying out your routine 
with 40kg of weights. But you want a bigger challenge and 
add another 20kg of weights to see how you perform for 
a few repetitions. This is what is done with the dynamic 
overload performance of the switching devices, overloading 
them for a short amount of time and studying their 
performance. Xuereb has already designed and implemented 
several revisions of a dedicated test circuit to investigate 
the overload performance of the switching devices.

My analysis has shown that Raute’s creative idea 
adheres to control engineering theory. The work is still 
continuing to ensure the HDMS’ market success. When 
the next-generation single-phase soft starter product for 
Carlo Gavazzi becomes a marketable product, our ACs will 
start more efficiently, even in the midst of summer.  

The project is funded by the Malta Council for Science 
and Technology (MCST) R&I Fusion Technology 
Development Project R&I-2016-035-T
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