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Total system focus
Variable speed drive (VSD) technology has been around for many years, but over the 
past decade with the development of new power devices and magnetic materials, 
the methodology has significantly changed course. This, however, has given rise 
to substantial confusion by users and specifiers of VSD equipment. Pipes Pumps & 
Valves Africa finds out more.

William Livoti, a senior pump engineer at JK Muir LLC, is on 
a mission. 

Pump system owners, end users, and design engineers, he 
says, need to learn how their systems should be operating.

“There is this huge misnomer that only one particular drive 
methodology is the way to go,” he says. “That, of course, is 
due to the creative marketing by many of the manufactures 
of this technology. But, add to the confusion the difficulty 
in evaluating efficiency and power factor and the subject 
of drive selection becomes a daunting task indeed, not to 
mention reliability, maintenance cost and life cycle costing.”

The fact of the matter, says Livoti, is simply this: there 
is no single type of drive system, which is perfect for all 
applications.

According to Livoti pump manufacturers around the 
world continue to focus on individual components in an 
effort to meet efficiency standards as is being dictated by 
governmental energy departments, but in the process are 
sidelining the system. 

“The focus must be on system efficiency,” he says rather 
than just energy efficiency.

“Variable speed pumping is an integral part of pumping 
processes in the 21st century. Making systems more 
efficient and cost-effective, the question is when should the 
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technology be applied and what is the best methodology for 
controlling the speed of the pump.”

For Livoti there is more to the story than just reducing 
energy consumption, but rather the consideration of total 
system efficiency, reliability, reduced maintenance cost and 
life cycle costing as well as choosing the appropriate speed 
control method.

“Adjustment of the pump speed is an efficient way of 
responding to fluctuations in flow and pressure demand in 
the system, particularly if the system in question is dominated 
by friction head,” he explains. “Variable speed drives enable 
a higher degree of control on the pump speed – adjusting 
the speed of a single-speed motor to precise levels over a 
wide range by electrical and mechanical methods. However, 
there is a misunderstanding within the industrial sector 
that VSDs are considered practical for situations where the 
demand changes continuously and with varying increments 
the sole intent being reducing energy consumption again in 
a friction dominated system.”

Whilst variable frequency drivers have become the speed 
control solution of choice of the past ten years, Livoti argues 
that this is not necessarily the best choice.

Fit for purpose
Considering that there is no one variable speed solution to 
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fit all applications it is all about the process of identifying, 
understanding and cost effectively eliminating unnecessary 
losses while reducing energy consumption and improving 
reliability in pumping systems.

“It is about the entire pumping system solution. In other 
words a reliable, efficient variable speed solution that fits 
your specific application,” says Livoti. “This requires using 
the Life Cycle Costing approach. By specifying the most 
efficient, reliable system possible the equipment owner can 
expect optimum reliability and efficiency as well as reduced 
maintenance cost.”

The philosophy, he says, is that improving pump efficiency 
will do little to reduce pump energy usage. The focus must 
therefore be on the entire system.

According to Livoti it also requires defining clearly what the 
job at hand is.  “Proper drive selection will provide years of 
reliable service, while poor selection can reap costly down 
time, lost production, high maintenance cost and wasted 
energy.”

Livoti says with so much of the attention on variable speed 
control relative to energy efficiency much of the bigger 
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picture is sometimes lost.

“Pump speed is critical to over-all system efficiency,” he says 
and the advantage that VSD brings to the picture is that it 
can control the speed of a pump to meet the requirements 
of the system, which in turn can reduce power consumed by 
less efficient controls that is not an essential requirement of 
the process.

Essentially, VSD increases the entire pump system efficiency 
by eliminating wasted head across control valves.

Using the example of a pump with an operating point of 
17 200gpm at 6250 hours per year, friction loss of 50 feet 
will give efficiency of around 49% while total horse power 
required will be at least 1777bhp.

“If you increase the motor efficiency by 2 points the system 
efficiency does not improve at all and savings of about R6 
930 ($500) are made,” explains Livoti. “Increasing it by 5 
points will take the system efficiency to 53% and the savings 
to around $30 000.”

But, he says, if one controls the speed of the pump and 
reduces the loss across the valves the system efficiency 
bumps up to 81%, only 800bph is required and savings of 
more than R2 772 180  ($200 000) are made.

“Along with that maintenance costs are dramatically 
reduced, pump repair costs are less and the process control 
is optimised providing one with the appropriate Return on 
investment to justify the project,” says Livoti. 

There is no doubt that VSDs offer the best solution to control 
and change pump speed.

“When one is looking at the overall system using the 
right VSD application there are real bottom line savings, 
certainly reduced energy consumption, improved process 
control, increased reliability, increased product quality, less 
mechanical stresses and less electrical stresses,” he says. 

It is important for equipment owners to understand that 
it is not about the cheapest first cost, but rather the most 
economical cost for the life of the total system, he says.

Showcasing why to use Variable Speed Control in a pumping system as there is more to the story than just energy savings. 
Slide supplied by William Livoti. 


