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Power Quality (PQ)
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Causes of PO Deterioration
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Broad PECI Fic Methods of | ‘y"l:llﬂﬂ Causes

Categories Categories Characterization

I'I"IlJLISI"I.I"E: Peak mngnlue, Igﬂlﬂg SI‘IE,

rise fime and transtormer
Transients duration eherglzation,

capacitor switchin
Oscillatory Peak magnifude, Line or capacitor or
frequency load switching.
components
o0g Magnifude, durafion Ferroresonant
Short transtformers, single
duration line-to-ground faults
voltage Swell Magnifude, durafion Ferroresonant
variation transformers, single
line-to-ground faults
emporar
clearing) taults
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Broad
Categories

wpecitic
Categories

methods ot
Characterization

Typical Causes

Long duration
voltage
variation

Undervoltage

Magnitude, duration

2witching on loads,
capacitor

deenergization

Uvervoltage

Magnhitude, duration

witching oft loads,
capacitor
energlzation

“ustained
interruptions

Duration

FaulTs

Voltage
imbalance

Symmetrical
components

Slngile phase loads,
single-phasing
condition

Waveform
distortion

Harmonics

THD, Harmonic
spectrum

Ad|ustable speed
drives and other
nonlinear loads

MNotching

THD, Harmonic
spectrum

Fower elecTronic
converters

DL oTTseT

Volts, Amps

Zeo-magheTtic
disturbance, hal f-
wave rectification

Voltage
flicker

Frequency ot
occurrence,

modulating
frequency

Arc furnace, arc
lamps




| opIc Stfandards
assiticarion oT power quality = =) ,

1EC 61000-2-1: 1990
TEEE 1159: 1995

[ransients TEC 61000-2-1: 1990,
IEEE c62.41: 1991}
TEEE 1159: 1995

1EC B816: 1984
Voltage sag/swell and inferruptions 1IEC &6I00%9-Z-1. 1990,

IEEE 1159: 1995
Harmonics 1EC 61000-2-1: 1990,

LEEE 519: 1992

IEC 61000-4-7: 1991

olTage TIICKEr s
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PQ Monitoring
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PQ Monitoring
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PQ Monitoring
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PQ Monitoring
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PQ Monitoring
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PO Terms and Definition
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Short Duration
Variations
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Bus-3 Yoltages for a 1LG fault at Bus-2
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Long Duration
Voltage Variations
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Long Duration
Voltage Variations
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Long Duration
Voltage Variations

J.

2 Walen e stegly voliteee ]s 2210 for <

PEHIGENCIRIENNFEXCESSIOINNINUEERLIE
Jonle clureition Vol teee e rleitlon Is ealllee
sustained interruption.

F/OJMJ CAISESNOIRSTSEEINECNNUETIULIONS
t

[ I——

o U N RIETVENE ORNSAECNIHRECNG Ierg
SUSEINECNINEEUPIEONSHOIRERANRENE
fasitg reijop).

ﬁ'ﬁ



Voltage Imbalance
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Waveform Distortion

Classifications:
- Dc offset
- harmonics
- notching
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Harmonics

e Classifications:
- Integer harmonics
- Subharmonics
- Interharmonics
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Harmonics
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Harmonics (THD)
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W erminal Voltage [W)
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Voltage Fluctuations
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Frequency variations
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Overvoltage

&  Conditions

Rated 1" Indervoltage
Woltage " Conditions
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CBEMA Curve
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PO Proplems
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Effects of Harmonics
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Utility-Customer

Interface - Solutions
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custom Power Devices
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Custom Power Devices
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Custom Power Devices

Distribution STATCOM (DSTATCOM) this is
SHUECORNECHEE N EVICERUIEIRCEINGIETCILEN ]
LYONNOEESS

- Current Control Jm this morJ'

(

t
J’_.‘
rrlr ror COIEEH0 r, Joad .oaJancer e'tcd These
. o 4

- Voltage Control RIS morle he
DSTTATCOM ezp) reguleiia 2l gis Vol izlefe
clefellnsit any cistomelon, see/swall, Upgalzpes
eiflel 2van) splo it eltifeition 1 Ee f et o Elogs.



Custom Power Devices
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