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Variance of Harmonics Element due to Linear & Non-linear Load Quantity

o AR B U EmT R R mET
(Jong-Gyeum Kim - Hong-Kwan Sohn * Eun-Woong Lee)

Abstract - Harmonics studies have been an important aspect of power conversion system analysis and design in recent
years. Harmonics using power conversion device, have a harmful effect on power quality. Nonlinear load such as
converter causes harmonic and effects self & other system. There are linear and nonlinear loads in the end-user
application. For filter design to reduce harmonics, it is important to understand how loads interact with each other. In
this paper, effects on the power conversion system at the low voltage local bus are discussed.
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Table 1 Classification of linear & non-linear load

Electrical Characteristics
Passive Resistive

Type of Load
Incandescent Lamp

Resistive Heater Passive Resistive
Air Conditioner
Small Motors
Computer

Fluorescent(Electronics)

Passive Inductive
Non-linear
Non-linear(*)
Non-linear(*)
Arc Furnace Non-linear(*)
ASDs

Non-linear(*)

E 1AHE 72 1238 THE 40)E I
A9 2 vagRee AR FRAL T nEF 4R
o 2718 ¥ate el ue AU Foe 2

2~49} 7},

a¥ 2= O3 10 €429 AY 2 /=4 F3
Aol Fote] AY 4 AFAPY AFS Jeld A
A AFe Z7e lpulE 7IFo2 A

Agrsts a9 209 2ol AY Vnzd AFLH)7t A
o BS ARz AR Wt T FHE YA
W, REARS(I)Y AeE W0eAAAE verA A 7]
2o oid AR WstE dehiw AFgRae 19 20
o} o] AMel 7i7kE AXE Ui, FEA Fae A
F7 Agun AY weHAE AL Aol 4YW [F
E AY HAd#e ey dAFAHEE 39 2l A<}
ol B EE 499 ARE Yedch AY dYret

= iAol web A4, Byl £= A¥FeE dehdch

442

=3
(9
-

(@ M3 U KT Tabel Mot MF Y

|.1.a

I(t)

I(t)
X

Fig. 2 Characteristc curve & locus by linear load
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Fig. 4 Characteristic curve & locus by non-linear load(11)
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Table 3 Harmonic current limits for individual end users from

IEEE 519-1992

V <69kV(Harmonic current distortion limits in % of [)
Individual harmonic order{odd harmonics)
I.<I; | h<ll [11<h<17]|17<h<23|23<h<35| 35<h TDD

<20 4.0 2.0 15 0.6 0.3 5.0
20-50 7.0 3.5 2.5 1.0 0.5 8.0
50 100 | 10.0 45 4.0 15 0.7 12.0
100-1000| 12.0 55 5.0 2.0 1.0 15.0
>1000 15.0 7.0 6.0 2.5 14 20.0

I: Maximum short-circuit current at PCC

I, Maximum demand load current(fundamental frequency
component)at PCC
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Table 4 Low-Voltage system classification and distortion limits

SpeC}flcgtlon General Dedicated system
applications systems
THD(V) 3% 5% 10%

Specifical application included hospitals and airport
A dedicated systems is exclusively dedicated to the convert
load
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