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POWER FACTOR
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OK power factor can be described in terms of
harmonics but it is worthy of a few words of its own.

Power Factor is banded about on a daily basis
and generally held to be commonly and widely
understood, but is it?

Power Factor only occurs in AC circuits and has no
units, being described as a ratio - a number between
minus | and plus |.That’s right minus I, how is it so
we hear you say.Well if the load is regenerating the
power factor can go into negative territory.

In all honesty and for practical purposes this is
an event that most will not need to consider, but
it highlights the subtlety of the topic, there is much
more to it than meets the eye.

For example a commonly held misconception is low
Power Factor requires more power to do the same
work. Fact is this is not so — go back to your basic
electro technology or pick up an appropriate physics
book and see for yourself, remember Power is watts
and work is watts, not KVA!

Depending on just how low the offending Power
Factor is it may seem that it takes more power to do
the same work as you may be penalised for by your
electricity supplier for poor Power Factor, but not all
users fall into this category.

Yes, there will be circumstances where the penalty
for poor Power Factor is the need for larger mains
wiring or heating effect on equipment but again be
careful to examine the whole story.
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If you are not on a KVA tariff you are not being
penalised. Remember it’s your money and you may
not need to spend it.

There are two different ways to calculate the
Power Factor being: Displacement Power Factor
and Apparent Power Factor. Both will produce
identical results for sinusoidal voltage and current
waveforms where thereis nodistortionas occurs with
DOL operation of transformers, induction motors,
high intensity discharge lighting and the like.

In our modern world, many everyday devices from

computer power supplies, fluorescent lighting,
elevators, escalators, variable speed drives, electric
trains, etc. have power circuitry that distorts the
sinusoidal waveforms. and in these instances
Displacement Power Factor — which is the Power
Factor due to the phase shift between voltage and
current at the fundamental line frequency — is no
longer appropriate and must be now expressed
as the Apparent Power Factor, which takes into

account the resultant harmonic distortion.

Think of a variable frequency inverter driving an
induction motor. Strictly speaking, as the VSD
does not cause any significant displacement of the
voltage and current waveforms on its input it could
be thought to have a displacement power factor of
close to unity.

All very nice,and depending on the type of metering
it may even appear as unity Power Factor, but given
the distortion present on the input to the drive to the
rectifiers in circuit the correct representation of the
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Power Factor should be the Apparent Power Factor.
So should we now correct the building Power Factor
using Harmonic Filtering or by conventional power
factor correction capacitors? A very good question.

Still confused? Give the friendly engineers at Zener a
ring or send us an email. We don’t sell power factor
correction so we don’t have a conflict of interest, but
we do endorse good housekeeping when it comes
to Power Factor so rest assured we would be happy
to help.
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