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Harmonics Modelling for Distribution System
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Abstract - In this paper, the Point of Common Coupling
(PCC) is selected to analyze harmonic characteristic of
distribution system by IEC 61000 - 3 - 6 in
Electromagnetic Compatibility(EMC). Harmonic voltage
and current were measured at the PCC of real
distribution system. Harmonic distribution, nonlinear load
component and Total Harmonic Distortion(THD) were
verified by measurement.

The effective and accurate modelling of real distribution
system were proved through a analysis of harmonic
impedance, voltage and current in  steady-state.
Harmonic transfer characteristic in distribution system
were summarized and investigated through a analysis of

harmonic voltage and harmonic current in harmonic
current source.
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Table 1. Main transformer
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Table 2. 22.9kV distribution line impedance
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(a) Impedance magnitude

(b) Impedance phase
Fig. 2 Frequency response of Impedance

42 FHYYE|oAM o BT ALY

Nz I R R S
= A~ 44 4o
A | FAA R X R X
APQSSR A_CQER 03068 | 00012 | 0.7142 | 0.0043
ACSR | ACSR
WCER | ACSR | 0.1836 | 0.001 | 06343 | 00041
CNCVICNCV1 03008 | 00004 | 1.1439 | 0.001
CNCV |CNCV
NV | NGV 00758 | 00003 | 0.2363 | 00002
3.4 95}
A7 ddels FEAHE)T FAAFHQ) adn

b1
239 743 S45 U@ A 98 feart
: ez WA sedit
J:n-‘:r'-o]]/ﬂt Bl%o:]é HL/\I

o
38
hul
e
o5

r
_4\'_.._
_1,2
JE
L
g
X o
t
NN
[
Ol o
38 1

Table 3. Load model
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(a) Voltage(Mtr secondary)
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(c) Neutral conductor current(Mtr secondary)
Fig. 3 Total D/L voltage and current at
steady-state
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Fig. 1 22.9kV distribution system
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Table 4. Harmonic voltage & current fundamental
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(a) Voltage(Mtr secondary)
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(b) Current(Mtr secondary)
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(c) Neutral line current
Fig. 4 Total voltage and current at harmonic
current source appearance

(a) Harmonic voltage

(b) Harmonic current

(c) Neutral conductor current
Fig. 5 Total harmonic voltage, harmonic cutrent.
neutral conductor current
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