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Power Quality: Big 8

P3 Whitepaper

THE POWER QUALITY "BIG 8"

SagA sudden decrease in volt
|l ess than a minute.
MSags.lEEEllOO Swe:lA sudden increase in Vo
l asts |l ess than a minute.
OvervolA agel t age greater tha
/VW\/U\/ Swells: IEEE-1100 whi ch a devi ce or cirec
operate lasting |l onger than
Under volAt aagpd t age which i s b
,VW\HIW\] Over-voltages: opti mum, operational, or r a
component , circuit, devi

IEEE-1100 equi pment , machi ne, or
|l ast | onger than one minute.

WUU\/\MUnder-voltages: may produce a distortion, a
failure. I n computers and s
undervol tages can | ead to

~ ~ Har moniCeusr r ent s that occur

/v\f\J Harmonics: IEEE-519 el ectric power system as a
' inear electric | oads at fre
60 Hertz. Har monic frequenci
system are a frequent cause
probl ems.

Noise: IEEE-1100 Transilfentemporary excess of
and/ or current in an electri
|l ess than .016 seconds.
Noi:ssfeny el ectromagnetic dist
interrupts, obstruct s, or 0
or Il i mits t he effective P

Transients: electronics and electrical e
GroundibPrgovi di ng a conducto
directs excess electric currtr
di ssipate the Dbuildup of h a
that woul d ot her wi se resul t
el ectrical shock to peopl e

Grounding : IEEE-142 equi pment .
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What Exactly is Power Quality? P3 Whitepaper

When we speak of Power Quality there are many ter ms

facilities. Common ways to describe these power prob
brownout s, et c. Quite often these terms are associate
Examples are equi pment damage, data problems or |l oss .
failure. The problem with using the above terms ¢ o0me
problem is and precisely the cause for the equipment
review these terms and solutions. We will start by di
The Power Quality industry has come a |l ong way with i
needed to overcome was defining exactly what power qua
| EEE is the most often used source for electrical sta
stands for "The I nstitute of El ectrical and Electroni ¢
electronic engineers from across the country. Me mber ¢

and develop standards that represent a consensus on th

The recommendations of the | EEE come from people in t
facilities. Their expertise is widely recognized as
1100 (also know as the Emerald Book) is the best sour
di scusses problems with equi pment and systems and it
standards define and discuss in depth other power qual
Our first goal is to define power quality probl ems. \
what we call t he Power Quality ' Eiaght". Wh e n tr
determine a particular power qual ®IEEE i s hel
use t he SAME | anguage. Therefor ¢ es spe
terminology to define power gua They F
foll owing: Over voltages, Undei 1100 19gs, Sv
Transients, Noise, Harmonics, an EEE Recommenden praie rese ar e
t he "Big Ei ght". Noti ce t he t e - rges, (
bl ackout s, brownouts etc. are no g::lf;g;iand e reaso
i's simple. Spi kes, surges, et c. Electrom'cg erms th
mean many things to many peopl e. Equipmeny 0O be exs

their definitions so we could be sol uti or
[ i

gua ty probl ems.

'EEE Std 1109 .9y

IEEE 5
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What Exactly is Power Quality? P3 Whitepaper

The IEEE defines a Sag as the following:
IEEHA1 0,267

An rms reduction in the ac voltage, at the power freque
minut e.

This tells wus if voltage goes below a certain standar
thousandths of a second) to 1 minute, it is called a sa
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The | ow voltage starts aAtnd65enl\M|sIIaJtselc305ndl\A;iIIiseconds
(thousandths) of a second.

135 minus 65 equals 70 Milliseconds, therefore thi

Phase voltage with voltage swell

300
The IEEE defines a Swell as the following: 200 ]
| EEE 1100, 2. 2. 78: _—
An i ncrease in rms voltage rower
frequency for durations fromg 0 " mi nut e.
This tells wus if voltage goe o | tandar c
mor e t han a hal f cyc 8 tho
of a second) to 1 minute it i _p i

-300

Sec
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What Exactly is Power Quality? P3 Whitepaper

The IEEE defines an Over Voltage as the following:

| EEIE1 00, 2. 2. 56

éan RMS increase in the ac voltage, at the powekr fregqg
mi nut e.

This tells wus i f voltage goes above a certain standar
The following is an example of an over voltage:

f

Over Voltage Under Voltage

The over voltage starts at 8 minutes and ends at 13
definition of an over voltage.
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