
equipment. 
Voltage regulators may be stand-alone devices, or used

with other technologies such as transformers to add to their
capabilities. Once again, please remember that to properly pro-
vide a solution means you must understand the problem and
ensure the solution is appropriate. 

EMI
Electromagnetic interference, or EMI, is a high frequency,

low voltage signal on the power lines. EMI is seldom damag-
ing in and of itself. But, like voltage sags, EMI indirectly caus-
es damage and loss of product. 

EMI can cause disruption in sensitive devices. An exam-
ple would be in a process control computer regulating gasoline
dispensing. EMI may confuse the computer, causing it to
pump more gasoline than requested. 

Should EMI be a problem, there are three typical solu-
tions, the last one being very complex and expensive.  The first
solution is to locate where the interference is coming from and
remove or relocate the victim or culprit. The second is to iso-
late the victim or culprit by using an EMI filter.

The final solution is very complicated. It is possible that
the interference in the power lines began as interference in the
air, or what is called radiated EMI. If this is the case, then steps
must be taken to identify and locate the source, identify its fre-
quency, and then provide protection — this protection often
takes the form of placing a conductive shield around the
effected device. Obviously this is complex and costly. 

Harmonic Distortion
Harmonic distortion is found in both the voltage and the

current waveform. Most current distortion is generated by
electronic loads, also called non-linear loads. These non-linear
loads might be single phase loads such as point-of-sale termi-
nals, or three-phase as in variable speed drives. 

As the current distortion is conducted through the normal
system wiring, it creates voltage distortion according to Ohm’s
Law. While current distortion travels only along the power
path of the non-linear load, voltage distortion affects all loads
connected to that particular bus or phase. 

Current distortion affects the power system and distribu-
tion equipment. It may directly or indirectly cause the destruc-
tion of loads or loss of product. From the direct perspective,
current distortion may cause transformers to overheat and fail
even though they are not fully loaded. Conductors and conduit
systems can overheat, leading to open circuits and downtime. 

On three-phase wye systems, current distortion causes
higher than expected currents in shared neutrals. A shared neu-
tral is one that provides the return path for two or three phas-
es. Currents as high as 200 per cent of the phase conductors
have been seen in the field. This large level of current can eas-
ily burn up the neutral creating an open neutral environment. 

This open neutral creates voltage swells and overvoltages.
These voltage conditions easily destroy equipment, particular-
ly power supplies. 

Another indirect problem introduced by current distortion
is called resonance. Certain current harmonics may excite res-
onant frequencies in the system. This resonance can cause
extremely high harmonic voltages, possibly damaging equip-
ment. 

There is one additional comment about current distortion.
When the current is non-sinusoidal, our conventional amme-
ters and voltmeters will not respond accurately. To accurately
measure currents that are harmonically distorted, you must use
a True-RMS meter. This applies equally to distorted voltages. 

Voltage distortion, on the other hand, directly affects
loads. Distorted voltage can cause motors to overheat and
vibrate excessively. It can also cause damage to the motor
shaft. Even non-linear loads are prey to voltage distortion.
Equipment ranging from computers to electronically-ballasted
fluorescent lights may be damaged by voltage distortion. 

If damage occurs due to current distortion, except for high
neutral current, then one solution is to reduce the distortion.
There are three methods for this. First, a passive filter can be
used to reduce the current from one or two specific harmonics. 

In the second method, an active filter reduces all the har-
monic currents. It is more costly and complex to use, but it
works better than passive filters. 

The third method involves the use of transformers. Delta-
wye transformers reduce certain harmonics, particularly what
are called zero sequence harmonics. Zig-zag transformers can
also be used to reduce zero sequence harmonics, but without
changing the system type between delta and wye. In addition,
they can help reduce high neutral currents. 

If there is concern that these special transformers or the
regular distribution transformers may overheat, then trans-
former derating, or the use of K-rated transformers, is recom-
mended. 

If high neutral currents are the culprit, then the first step is
to eliminate shared neutrals wherever possible. Where this
cannot be done, try oversizing the neutral wire so it won’t
overheat. If this doesn’t work, then the distortion must be
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High Performance Sine-wave Inverters
and 8ms Transfer Switches

Tel.: (613) 836-3511 Fax: (613) 836-7488

e-mail: absopulse@absopulse.com
visit us at www.absopulse.com

110 Walgreen Road,

Carp, ON., K0A 1L0, CANADA

Precision Power Conversion since 1982

For highly filtered AC power for utility, telecommunications and industrial

applications, Absopulse Electronics introduces the CSI series of sine-wave

inverters.  These inverters are available with input voltages from 24Vdc to 

400Vdc and regulated AC outputs of 115Vac or 230Vac at 50, 60 or 400Hz.  

They also have full input and output protection and comply with the highest 

EMI standards.
 

Our TFS series of 1kW, 5kW and 10kW transfer switches, developed to 

complement  our inverters, provide a seamless transition from primary power 

sources to back-up power in 8ms.

Further products in this line include on-line UPS systems, 3-phase inverters, 

frequency converters, and single-phase to 3-phase converters. 

Features:

 filtering to meet EN55022 Class B

 electrical and  mechanical ruggedness

 wide operating temperature ranges

 compact, field-proven designs

 custom design to virtually any specifictions

 19" rack-mount or chassis-mount enclosures 
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