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Business school off-key

Harmonics create
an “off-key note”
for many major
organisations

By Kevin Kevany

armonics — electrical pollution, if you

like — are becoming the phenomenon of

the age, as large organisations and major
buildings experience a “backwash” through
their electrical systems wired to a myriad of
computers, printers, photocopiers, fluorescent
(the new “green” bulbs), discharge lamps,
electronic cash registers and so on.
Technically, harmonics are present in all supply
networks, right up to the source. The most
significant — for its nuisance value - is the third
harmonic (150Hz for a 50Hz network). This
homopolar harmonic adds itself on to the
neutral conductor and it is not uncommon to
find the neutral current to be 50-70 percent
higher than the phase current.
In addition to their obvious symptoms,
harmonics can have a devastating effect on any
organisation; increasing power consumption
(wasted costs), leading to premature ageing of
the installation and eroding the power factor.
Singer Group, the leading local electrical and
automation services company, which has
been in the business for well over 50 years and
installed and maintained many of the major
projects and downtown buildings in Auckland
and Hamilton over the years, is rapidly building
a reputation as the leading exponent of tracking
and neutralising this growing form of electrical
pollution.
And Singer predicts “the need for Effective
Harmonic Equalisation (EHE)" is going to
become even more vital for customers wanting
to achieve “green” and sustainable buildings.

Sleuthing at the uni

Rob Stirling, Auckland Contracts’ manager

at Singer, has further-enhanced his and the
company’s reputation of late with a sleuthing
job at the University of Auckland's recently
opened Business School above Grafton Gully.
The project was the biggest construction site
in the country when it was built - between
2005 and 2007.

Singer undertook the supply and installation
of electrical services and the computer centre,
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Rob Stirling, Auckland Accounts manager,
Singer, with one of the standby generators at
the University of Auckland Business School.
the most powerful of its kind in New Zealand.
Stirling himself led the 50-odd Singer team on
the project, which was widely recognised for
its work at the time.

With more than 6,000 students and 550

staff on site, the computer and associated

technology loads were always going to be

large. The university and its consultants
prepared well for it:

« 22KV (22,000V) with 400V distribution
equipment - consisting of 4 X TMVA
22kV-400V transformers

- An offline spare TMVA transformer

« Two x TMVA generators and 2 X 400kVA
UPSs — with one supplying three of the main
switchboards and the other supplying MSB4
sub-distribution switchboards for ITSSA and
[TSSB (data centre).

The Data Centre's core system’s infrastructure

is gigabit network backbone connectivity

to the wider campus; 150Terabytes of SAN

storage; and 250 servers of “various flavours”
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plus 200 virtual servers, all hanging off a SUN
Sunfire E25K and an IBM P595.

There is also a facility for “peak load lopping”
(although this is not in use) through use of the
generators and the Vector Network, thereby
reducing power costs. The system is fully
automatic, controlled by a touch-screen PLC
interface in the main switchboard and controllers
at the generators and fuel systems. Multiple
generators provide redundant power in the event
of mains failure — for up to eight days.
“Bullet-proof” you would have thought. These
words were probably echoing in Stirling's ears
when he got the call to say that computer
screens around the campus were “rolling”
and something was clearly amiss.

Rolling and flickering

"We were called and told some of the
computer labs were experiencing the

classic rolling and flickering’ symptoms. |
knew we had installed a 240 amp harmonic
equaliser on the DB supplying all the labs,
but on investigation a high neutral current
was found to be present and the Harmonic
Equaliser tripped during a power surge. The
unit was reset.

“But the flickering screens remained. Instinct
told me it was a harmonics issue associated
with the IT and AV equipment connected to
our installation.”

Singer then teamed-up with the university's
electricians and Connell Wagner to undertake
further testing.

Simon Nutsford, electrical foreman in the
university engineering team, provided details
of the power supplies in other buildings

on the campus with similar numbers of

IT equipment. The neutral currents were
compared.

"It was time to carry out a complete power

HARMONIC
EQUALIZERS

They improve the quality of the voltage
wave by reducing the rate of distortion.
This empowers the equipment to
operate and perform more efficiently
and increase its productive life.
Importantly, quality harmonic equalizers
neutralise harmonics as close as possible
to the polluting equipment; eliminate
spurious tripping of your protection
devices; de-rating of your installation and
overload.

Quality harmonic equalisers will cope
with the requirements of all types of

electrical networks, including those
supplied by generating sets.
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supply quality test, to assess exactly what was
going on. It would be quite tricky, because
thousands of business students were busy
studying for their mid-year exams, so we
could not interfere with their daily routines at
all,” he says.

A total of 16 distribution boards were tested
and the problem identified.

"“The findings were clear-cut, and | would
imagine are playing out in any number of
large institutions and companies right now.
The high saturation of personal computers in
the labs — some 425 in 12 labs — had fouled
the power supply. As per my instincts, the
dreaded ‘third harmonic’ was the culprit,
causing the unusually high neutral current
and quite possibly the rolling and flickering
LCD screens.

During the power supply testing process it
became apparent that although there were
only two models of PC, manufactured by the
same company, the harmonic characteristics
were literally “poles apart”.

"It seems the performance characteristics

of the standard and less-sophisticated
equipment can have a detrimental effect on
the energy efficiency the university is striving
to achieve. This also applies to the LCD
screens, too.

“The top-end - and subsequently more
expensive — screens were not affected by the
third harmonic at all, proving that sometimes
price can be a factor,” Stirling adds.

Nutsford and a lecturing colleague at the
university, Viral Shah, also discovered a
discrepancy when it came to large plasma
screens. The refresh rate — frequency at which
the computer “repaints” the screen — was set
at 60Hz. The plasma screens run at 75-100Hz.
By tweaking the computer to run at 75Hz, the
interference disappeared almost entirely. (The
frequency mismatch is also exacerbated by
the length of the cables between the video
distribution amplifier and the screens on the
four walls of the lab.) A “black box” will make
the solution permanent.

As for the harmonics, further power filtering
to work in conjunction with existing
harmonic equalisers will be required to
further reduce the neutral currents in the
computer labs.

The conclusion is that with the ever-
increasing demand for electronic

lighting ballasts and the high saturation

of personal computers and associated
electrical equipment in open-plan offices
and computer labs in schools, learning
institutions, call centres etc there is a growing
need for effective harmonic equalisation.
Give Singer a call if your computer screen
starts “rolling and flickering” the symptoms
back at you: it will be cheaper in the long-run.
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