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After being confronted by average power-price increases of 
25% in each of the past six years to help Eskom finance about 
R500 billion of spending until 2017, to overcome an electricity 

shortage, the recent announcement that the utility company will only 
be allowed to raise prices by an average 8% in each of the next five 
years (half of its initial request) has offered little respite. To remain 
profitable, business and industry will have to consider alternative 
energy saving measures.

Despite having to deal with three significant factors - the cost of 
electricity, uncertainty around sufficient electricity supply, and the 
impending implementation of a carbon tax on 1 January 2015,  South 
African businesses have never been in a better position to take control 
of their energy costs, thanks to an expanding number of powerful 
energy efficiency tools and technologies.

One solution that is commonly recognised as a proven and reli-
able way to reduce energy consumption and carbon emissions - is 
voltage optimisation, an electrical energy saving technique in which a 
device is installed in series with the mains electricity supply to provide 
an optimum supply voltage for a site’s equipment. The technology 
has been widely used by companies worldwide to help meet their sus-
tainability needs as it presents an excellent opportunity for savings.

Voltage optimisation changes how a building manages the 
amount of electricity being used at the distribution point. Standard 
voltage optimisation technology is applied on the low voltage (LV) 
side and, while this is a secure, reliable and proven method for cor-
recting incoming voltage issues to a site, it makes sense to correct 
the voltage before it even enters the site; to optimise the voltage at 
the source of the issues, on the high voltage (HV) side.

By employing this HV voltage optimisation system, the potential 
to reduce energy consumption and CO2 emissions is maximised, as 
are the savings on energy bills. 

Optimising on the HV side will not touch the on-site supply or 
affect site impedance, and will provide all the associated benefits of 
LV voltage optimisation, such as improved appliance efficiency and 
life expectancy by reducing the amount energy lost through heat 
and vibration.

Powerful solution

Powerstar HV MAX is the latest addition to a range of voltage op-
timisation products by energy saving ‘green tech’ company, EMSc 
(UK). Following years of market research, it has been manufactured 
to the highest standards at the company’s purpose-built state of the 
art headquarters in Sheffield, United Kingdom UK). 

Powerstar voltage optimisation systems have been manufactured 
for over a decade and following outstanding success in the UK, the 
company is now exporting products not only to South Africa, but to 
Cyprus, Australia, United Arab Emirates (UAE), Greece, Malta and 
Spain. 

Specifically designed for sites with their own transformers, this 
is a super low-loss amorphous core transformer that can be installed 
in new building developments, or replace a building’s existing trans-
former to provide the optimum voltage output for the site.

It is currently the only system on the market that takes 11 000 
V input and provides a fully electronically regulated 380 V (or user-
defined) voltage. As the only solution to combine super-low loss 
transformers and electronic voltage optimisation technology, it is 
also the only product of its kind in the world.

Unfortunately, buildings with older transformers have high levels 
of losses and even some modern transformers use cold rolled grain 
oriented steel within their core, which also results in significant 
losses for buildings.

The amorphous metal core used in the HV MAX contains ferro-
magnetic elements alloyed with a glass former. These materials have 
high magnetic susceptibility, with low coercivity and high electrical 
resistance. This high resistance leads to low losses when subjected 
to alternating magnetic fields which, when used in transformers, re-
duces standing losses and delivers greater efficiencies. As a result, it 
can boast 99,91% efficiency and reduce standing losses by up to 75% 
when compared to conventional steel core transformers. 

This intelligent voltage optimisation system then uses ‘electronic-
dynamic technology’ to ensure that voltage is supplied to a site at 
a constant, stable level regardless of the input voltage instability. 
This guarantees that when the grid voltage varies the site voltage 
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is held at the optimum level and the building can maintain a higher 
level of savings. The new transformer will offer average electricity 
consumption savings of 3 - 10%. The voltage optimisation technology 
will then provide on average, a further 12 - 15% savings on top of 
those achieved from the transformer by optimising onsite voltage; 
resulting in a total average saving of around 17%.

Why HV?

Most voltage optimisation devices work by systematically managing 
the peaks and troughs in power generated in the building to reduce 
and stabilise the voltage on the low voltage (LV) side, at the distribu-
tion point. The Powerstar HV MAX however, optimises the supply of 
electricity on the high voltage side and, by doing so, maximises the 
potential to reduce energy consumption, costs, and carbon emissions.  

HV side voltage optimisation is also far more efficient at minimis-
ing the effects of transients, or ‘spikes’, in an electrical supply which 
are becoming more of an issue as switching within local and wider 
reaching distribution networks becomes more common and renew-
able energy sources are taken on and off-grid.

The system has a positive effect on harmonics too. While con-
tinuing to operate efficiently, electrical loads draw less power which 
reduces heat and vibration to increase the efficiency of motors and 
life expectancy of appliances, thereby reducing failures, and the risk 
of information loss and fires. 

Critical applications

This system is ideal for new-build developments or it can replace an 
older building’s existing transformer – provided it is owned by the 
site it supplies. The system can also be adopted by utility companies.

The stabilised voltage output offered by the electronic-dynamic 
technology is a vital feature for sites with critical loads, secure data 
and important operations that require high levels of reliability and 
security such as supermarkets, data centres, hospitals, hotels, edu-
cation facilities and retail outlets. This is particularly important for 
buildings that are operational throughout the night when the load on 
the grid almost disappears; the HV MAX technology is able to con-
tinue holding the site voltage at the optimum level and still provide 
significant savings. As a flexible application that can be adapted for 
inside or outside installations in factories, warehouses, manufacturing 
sites, and office buildings, lack of physical space is not considered 
a restriction. In addition, it can be installed in four to six hours by a 
small team without touching the on-site supply. Site impedance (ZE) 
and discrimination is also unaffected, as is type testing, and with no 
moving parts there is little or no maintenance required. The system 
and its variations are available for single site use or multi–site roll out 
programmes through an engineering led, project driven approach. About the author
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Curbing carbon 

While the EU, Australia, China, South Korea and others are already 
implementing carbon pricing schemes, the commencement of a 
carbon tax on 1 January 2015 will have a significant impact on large 
businesses and industry in South Africa. Along with its energy saving 
benefits, this system could play a pivotal role in helping organisations 
hit their carbon reduction targets. 

In addition, it can assist existing new and existing buildings in 
achieving sustainability marks and high energy efficiency ratings 
through voluntary and compulsory measurement schemes such as 
BRE Environmental Assessment Method (BREEAM) and Leadership 
in Energy and Environmental Design (LEED). As these schemes also 
measure the characteristics of the products installed within a build-
ing, the fact that its components are over 98% recyclable, will add to 
a company’s green credentials.

The requirement to monitor, report and improve on energy usage 
is also addressed via the intelligent real-time monitoring interface and 
targeting system, which enables companies to monitor energy usage 
and savings as well as target further energy reductions. 

Conclusion

In the face of continuous power price increases and imminent environ-
mental legislation, the pressure is on to operate cost effectively and 
be environmentally friendly. Utilising voltage optimisation technology 
will help pave the way to profit and sustainability.

Dr Alex Mardapittas is managing director of EMSc (UK) Ltd 
and designer of Powerstar. He studied at Kings College Lon-
don and Brunel University and, as an experienced Chartered 
Engineer with a research doctorate, possesses extensive 

knowledge of innovative engineering design.
Enquiries: Tsebo Energy Solutions. Tel. 087 940 8111. Visit www.pow-
erstar.com.

BREEAM - BRE Environmental Assessment Method
LEED - Leadership in Energy and Environmental Design


