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Welcome
to the latest edition of Power News.

Our business continues to expand and as a result we have had to 

take on more staff in the Southern region. Whilst there has been 

a slowdown in the dairy sector many other industries remain 

buoyant and there has been increase in activity with companies 

looking for energy savings and more efficiencies. 

Tuesday the 26th of July will see Power Electronics exhibiting 

at the ECANZ 2016 Trade Show at the Horncastle Arena, 

Christchurch. We will be profiling the Sinexel SVG and AHF range 

so would love to see you there. 

We trust that you find this newsletter informative, and as always, 

if we can be of any assistance then please don’t hesitate to ask.
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OCEANA GOLD REQUIRES SIX 132KW 690V IP54 VSDS URGENTLY

At Power Electronics NZ we have always been extremely proud of the support we receive from our Spanish factory 

when we require urgent product deliveries.

A call was received from Oceana Gold in Waihi requesting the best possible delivery for six 132kW 690V IP54 variable 

speed drives.  A request was sent to the factory that day and a response returned overnight.  The factory would 

rearrange production and have the drives ready for despatch in 3 working days from order.

The drives were ordered that day and were ready for our standard weekly airfreight shipment.  From order to site in 2 

weeks.
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POWER FACTOR CORRECTION – UNDERSTANDING THE ISSUES

Go to the internet and you can search for any number 

of white papers on the theories of Power Factor 

Correction, how to size your PF system, and engineer 

out issues like harmonics and resonance. But come to 

try and put this into practice and there are so many 

variables outside of the control of the system designer 

that it is almost impossible to ”put theory into practice”.

In this series of articles we will attempt to identify 

some of the design issues commonly experienced by 

power factor system engineers and try and unravel the 

mysteries of why power factor correction capacitors are 

so prone to failure and catching fire.

In this first article we will investigate what is and why 

we install power factor correction, and explain some of 

the pitfalls in traditional capacitor based power factor 

systems.

What is Power Factor Correction?

Power Factor Correction can simply be described as 

reducing the Reactive Power (kVAr) in an electrical 

system to such a point that the Apparent Power (kVA) 

and Real Power (kW) are very similar in magnitude. 

The angle between Apparent Power and Real Power 

is referred to as Cos ⱷ or Power Factor. Most system 

designers aim to have a power factor of 0.95 or greater.

Historically Power Factor Correction has been very easy 

to achieve. Most loads connected to the network were 

either resistive, no kVAr introduced so kVA and kW are 

equal – so no PF correction is required, or inductive, 

lagging kVAr is introduced which made kVA and kW 

unequal – so PF correction is required to bring kVA and 

kW back together.

Lagging kVAR can simply be cancelled out by the 

introduction of the same value of leading kVAr 

(capacitors). On a large site “banks” of capacitors are 

staged in and out depending how much power factor 

correction is required. This is type of power factor is 

called “displacement power factor” and is based around 

only the 50Hz waveform.

A typical site power factor correction system. Banks of 

capacitors controlled by a power factor controller and 

contactors.

The introduction of modern loads containing 

uncontrolled rectifiers, often called non- linear loads (eg 

Variable Speed Drives, Uninterruptable Power Supplies, 

LED lighting, Computer Power Supplies etc), has created 

a new problem for power factor correction designers. 

These devices draw harmonic currents from the supply 

which if significant enough can reshape the site current 

waveform. In some situations these devices actually 

present as leading kVAr. The type of power factor these 

loads create is called “distortion power factor”. No 

amount of capacitance will correct distortion power 

factor. An external device such as an Active Harmonic 

Filter must be used to “reshape” the current waveform 

back to sinusoidal. Loads generating distortion power 

factor are now becoming the norm. Just think about the 

electrical devices that went into that new office building 

down the road!

A current waveform from a non-linear load. No amount of PF 

capacitors can be used to fix the distortion power factor. 

True power factor is the combination of both 

displacement and distortion power factors.

Well why do we need Power Factor Correction?

The reasons for incorporating power factor correction 

into an electrical system is really very simple and comes 

down to two keypoints:

• Cost Saving – Many electrical network and retail 

companies charge their customers penalties for 

having poor power factor. This can be done in a 
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POWER FACTOR CORRECTION – UNDERSTANDING THE ISSUES CONTINUED

number of way such as:

o kVAr penalty tariffs

o Electricty usage charged in kVA rather than kW

o Maximum demand charges based on kVA rather 

than kW

o Fixed daily charges based on kVA rather than kW

 The introduction of power factor correction can 

reduce these charges.

• Better utilisation of network and site capacity – 

Obviously reducing the amount of current being 

drawn through the network and site cabling allows 

for additional connections or loads to be connected 

without the need to upgrade conductors. This is a 

real incentive for networks as they can connect new 

customers without having to upgrade line capacity.

The pitfalls of using capacitors for Power Factor

As mentioned above the addition of leading kVARs to an 

electrical system has been a successful method used to 

correct lagging (displacement power factor) for many 

years. However with the addition of non-linear load types 

there has been an exponential increase in the number of 

power factor correction capacitors failures and fires. This 

has forced a complete rethink of how we can deal safely 

with power factor and resulted in the introduction of 

inverter based power factor controllers like the Sinexcel 

StaticVar generator or SVG. It is these topics that we will 

expand on in up and coming articles.

• Harmonic Currents – Harmonic currents, which are high 

frequency currents based on multiples of the 50Hz 

fundamental (for example the 5th harmonic is 250Hz 

and the seventh harmonic is 350Hz), see capacitors 

as a low impedance devices and are drawn to the 

capacitors. These additional currents can overload the 

capacitor and cause overheating. The higher the level 

of harmonic current the worse the overload. 

 StaticVar generators are inverter based so are 

completely immune to harmonic currents. In fact 

technology like that from Sinexcel can be used to 

mitigate both power factor and harmonic currents 

with one unit.

• Blocking Chokes – Many conventional capacitor based 

power factor units are fitted with blocking chokes. 

These chokes are specifically designed to stop one or 

two of the harmonic currents (normally the fifth and 

the seventh). However harmonic currents from a non-

linear load appear in infinite frequencies so whilst the 

fifth and seventh are being blocked other harmonics 

can be absorbed by the capacitors. The other area 

often overlooked in power factor system design is the 

fact that the blocking choke has an output voltage 

of up to 10% higher than its input voltage. Thus a 

suitably voltage rated capacitor must be selected for 

reliable operation.

 StaticVar generators are immune to harmonic 

currents so do not require blocking chokes.

• Resonance – The ultimate no-no in any system. 

When inductance and capacitance are equal at a 

certain frequency system resonance can occur. This 

often results in extremely high voltages circulating 

around the system. With linear loads it is easy to 

design out the possibility of resonance because you 

only need investigate at 50Hz. With the introduction 

of non-linear loads and harmonic currents system 

resonance can occur at thousands of frequencies 

with catastrophic results due to the high voltages 

introduced to the entire network.

 StaticVar generators do not use capacitors to 

generate leading kVAr so resonance cannot occur.

• Overheating – The effect of overheating on 

capacitors, particularly modern self-healing 

capacitors, can be very dangerous. The overheating 

can come from either overload or poor ventilation, 

either way, it causes rapid deterioration of capacitor 

service life and results in failure. Failure can even be 

“runaway” and happen almost instantly.

 StaticVar generators are inverter based and come 

with factory designed ventilation systems. If they are 

operated in an over-temperature environment they 

simply trip.

• Overvoltage –Capacitors are incredibly susceptible 

to damage from over voltage events. Over voltage 

is often just thought about as a transient that comes 

from the supply but the actual act of switching the 

capacitors in and out with contactors, as power 

factor requirements change, results in large voltage 

transients at the capacitor terminal – particularly if the 

capacitor is switched in when half charged.

 StaticVar generators are infinitely variable within 

their own rating so there is no switching in or out 

of “stages” which eliminates the risk of overvoltage 

switching transients.

 We hope this has whet your appetite for more 

knowledge on this topic so keep your eyes open for 

our next article explaining the in depth mechanism’s 

behind some of these issues. 
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INTERNATIONAL NEWS

Power Electronics have recently won a 20MW solar inverter project in Barcaldine Australia (1100km NW of Brisbane). 

The solar inverters comprise 10 x 1MW MV Outdoor skids and there are 79,000 PV panels. Installation is due later this 

year, and this is expected to be the first of many utility scale solar projects for Power Electronics in Australia. The 

project is similar to another 20MW project Power have recently installed in Chile.
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INTRODUCTION OF A NEW STAFF MEMBER

Power Electronics are pleased to announce the 

appointment of Tomo Reed as a South Island based 

Sales Engineer.  Tomo has previously worked in sales 

engineering and project management roles across the 

backup power/power conditioning, and power quality 

monitoring industries in Australia UK and here in NZ.  

Tomo brings solid technical knowledge with a BE(hons) 

in Electrical Engineering and the experience to apply 

technical solutions to real world applications.  Tomo lives 

in Sefton, North Canterbury with his wife and three kids. 

He is an avid follower of a range of sporting teams and 

enjoys our great NZ outdoors whenever possible.

Tomo will be based in the Christchurch head office  

and can be contacted on 021 193 4040 or  

treed@power-electronics.co.nz

Visit us  
at stand  
57 & 58



edition 2 July 2016

6

FREQUENTLY ASKED QUESTIONS

Where should I measure the motor current on my VSD circuit?

Without doubt the most accurate place to read actual motor current is from the VSD display. The CTs 

used in good quality drives are specifically designed to accurately measure current generated by the 

PWM waveform.

If you have to use an ammeter on your VSD circuit, make certain you use a good quality true RMS 

meter. Measure on the output side of the VSD. 

As VSDs change motor speed, and thus frequency, the output voltage is also changed. This prevents 

the motor from becoming over fluxed. The VA on the input and output of the VSD will be similar. But 

the voltage on the input of the VSD remains fixed (typically 400V). Thus the input and output current 

can be different from each other. 

When using a soft starter where do I connect power factor correction capacitors?

When using power factor correction in association with an electronic soft starter it is imperative that 

power factor correction capacitors be connected to the LINE side of the soft start device. The power 

factor correction capacitors should only be connected to the supply after the motor has completed 

its start. The V5 range of soft starters allows one of its output relays to be configured specifically 

for control of a power factor correction contactor, ensuring that contactor is closed only when the 

conditions are right.

I just swapped two phases on the input side of my Variable Speed Drive and the motor is still going the 

same direction?

This is a real “trap for young players”. VSDs are not phase direction sensitive on the input side. The input 

side is literally only a rectifier which feeds the DC bus section of the VSD. To change the direction of the 

motor you must swap two phases on the output side of the VSD. From a soft starter perspective, you 

can swap two phases on either the input or output side and the motor will change direction.

Everyone is talking about harmonic currents and their effects. How do I measure these?

Unfortunately harmonic currents cannot be measured on most standard electronic meters. Some 

meters will give you a summated harmonic current and harmonic voltage reading but if you want to 

breakdown down into individual harmonic you will need a specialised power quality meter. The team at 

Power Electronics have several high level power quality meters throughout the country so talk to your 

nearest Power Electronics office.

Christchurch Head Office

(Southern Region) 

14B Opawa Road

P.O. Box 1269

Christchurch 

New Zealand

Phone: 03 379 9826

Fax: 03 379 9827

Napier

(Central Region) 

Unit 1, 105 Ford Rd

Ford Road Business Park

Onekawa

Napier

 

Phone: 06 845 9067

Fax: 06 845 9046

Auckland 

(Northern Region) 

16 Aranui Rd

Mt Wellington

Auckland 

Phone: 09 527 8523

Fax: 03 379 9827

sales@power-electronics.co.nz www.power-electronics.co.nz

6


