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What is a Kammomom?c is the term used for unwanted and g
your facilities conductors (wiring). Har monic currents ¢
cause damage to your facility equipment.
Har monic probl déme omekrbheating and failure of transfor mer
motor control centers, powesstaorer equi pmeanapdciompus erand)\
etcé). The presence of harmonics can cause electrical, e
with data corruption. Control system errors can develop
Har monic currents can cause blown fuses for no APPARENT
nui sance tripping of circuit breakers.
Wh ad x acitd ya Harlmonai cs?y st em without harmonics, voltage and
fashion. What is meant by "LINEAR"?
Linear Voltage and Current:
I n the United St at es, f he wvolt
Ma x ( + VAV systems goes from O volfts to a
voltage back to zero, to a ma
voltage 60 ti mes a second Th
cycles or 60 Hertz. 60| Hertz i
0 vdlhts frequency since it happens 60 t
Because of the voltage pcycling,
system also goes from [ amps
positive amperage back to zer
Ma x) ¢ o |lH—s negative amperage 60 times a se
As with a | inear | oad t he wvolt
systems goes from O volfts to a
vol tage back t o zero t|o a ma >
_ voltage 60 times a secopd.
Non-Linear Voltage and Current:
Ma x ( + vo+t—s
0 Vc/f\ /\M\[\ /\
This is an example of efqui pmeni
a " NIOINNEAR" f ashion. Nptice cu
used at ti mes t hat do NOT f ol
sequence. These currents are
Ma x-) { o |H——s with the voltage.
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This concept of the voltage and current going from zert

negative back to zero in sequenté NBARSYy ®taech lod dackirng so
|l oads"

Equi pment t hat uses voltage and current in a linear

incandescent | ighting, motors, and resistive (regul ar)
Linear | oads do NOT generate harmonics.

Since 60 cycles (hertz) is the standard frequency 1in

equi pment has been designed and sized to operate at 6«
voltages and currents operate at other than 60 hert z.
hertz and we try to operate it at some other frequency
These currents, which are not in selNOBncNEARItofadtshe NOg
LI NEAR | oads generate harmonics. The current flows t
second (60 Hertz). The most common damaging har monic
and 780 hertz. Equi pment t hat cause harmonics incl uc
equi pment (computers, of fice equipment, modern i ndust |
some Uninterruptible Power Supplies (UPS -mdydset epniswyer a
supplies. As you can see this encompasses most of tF
factories. In fact it is not wuncommon to encounter a
no-hi near harmonic | oads.

I't is not uncommon to see damage in our power system v

Equipment that uses power in a NON -linear fashion:

Computers Printers, Copiers & Other Fluorescent Lights
Office Equipment & Ballast's

All equipment

Variable
. that uses an
requenc
quency AC to DC
Drives
power supply
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60 hertz. These harmonic currents cause over | oading at
switchgear, motor control cent er ss, t aptoeweerq ucioprmmeenctt.i o nT hceaspea
currents also flow on your power system neutral. Unl es
designed to have current flow on the neutral you can s
currents. Har monic currents ahooseatdhat hicgagm fimeagecencdcy
voltage spikes on your power system ground. This el ec

cause damage to sensitive electronic equipment (computer
etc. ).

How do | know if | have Harmonic currents?

Har monic currents are easy to detect by "TRUE R
ammeters can read currents of not only t z but
frequencies. I f your meter is not a tru pe it wi

These -TNONe RMS meters may read only 100
operating at 150Amps with <currents ot he
designed to detect the value of har moni c

420, hertz etcé). I f you have "unexpl ai nage to
l ockups, dat a corruption, bl own fuses, circuit
currents may be the cause. I f you have | a power
deter mine i f you have high har moni c cur at may

recommended that you do so.

How do you solve a Harmonic System problem?

There are three ways to approach a

caused by harmonics in your facild.i

si ze equi pment to withstand t he I
currents. Thi s i s done by over
switchboards panel boards, busway, a

your facility. It is Iimportant t o
NOT eliminate the harmonic probl em.
B that only masks the issue. The secc
%\\4 use Harmonic Mitigating Transfor mer
transformers can eliminate the harm

over l oading and heat damage to t
l'ighting, switchgear, mot or contr ol
capacitor sst atned esouiipdment . The thir
harmonic filters that trap and el im

at each one of these approaches.
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Oversize Equipment

Due the fact t hat har monic currents flow on the neutral

oversize the neutral conductors in switchboards, panel b
products can be sized with 200% neutral s, which means t
standard neutral system. I't is recommended that you wus
Il inear equipment is installed. The | argest drawback of
Wi thout elimination we will stildl have many power qualit

§ High energy | osses do to transfor mer and equi pme.l

currents.
§ Sensitive electronics damage or malfunction due to
§ Utility surcharges because of harmonics injected ir

§ Unwanted downtime caused by any or all of the above

Install Harmonic Mitigating Transformers

One of the most har mf ul effects of har monics is the
damage to transformers in your facility that cannot
withstand the helaitnearuskedr rhboynincon

| oads. These transfor mers al so become very
inefficient. These inefficient transfor mers run hot
and can cause |l oud noise issues due to vibration.

The extra heat wil/ increase your wutility electrical bil
and make a facility pay excessive charges for t he

electricity used every mont h.

Example of physical damage caus
Il nstall ati on o f Har moni c Mi tigating Tr a
har moni c currents t hat cause over | oadi
transfor mer s, mot or s, Il ighting, switchgea
correction capastidtog sequingmesnal.i dHar moni ¢
transformers help reduce harmonics in yol
installation of Har monic Cancellation Tr
effect on your power system. They can su,
than a traditional transformer when high
cost up to 50% |l ess to operate due to th

reducing harmonics.
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