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Abstract
Areerak, K., Kulworawanichpong, T. and Sujitjorn, S.
Harmonic Identification by DQ Axis with Fourier Method

for Active Power Filters
Songklanakarin J. Sci. Technol., 2006, 28(6) : 1317-1334

This paper proposes a new method of harmonic identification named DQ axis with Fourier (DQF)
method. It lies on the basis of the DQ axis method enhanced by the sliding window Fourier analysis (SWFA).
The SWFA component and the zero-sequence current considered inside the DQF method account for its
excellent results on harmonic elimination, and phase balancing. Lack of phase balancing capability has been
a major drawback of the DQ axis, and the SWFA methods used in conjunction with an active power filter.
Our computing results based on measured current waveforms of three-phase four-wire systems confirm this.

Key words : harmonic identification, harmonic elimination, active power filter,
phase balancing, three-phase system
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Figure 1. A three-phase four-wire system with a parallel active power filter
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Table 1. Results when the nonlinear load is a three-phase rectifier

identification % THD %THD %THD %THD i, i i, Unbalance
method phaseu phasev phasew average (rms) (rms) (rms) (%)
before compensated 27.87 29.27 29.05 28.73 0.13 0.13 0.13 0
after compensated
DQ method 0.80 1.34 1.24 1.13 0.15 0.15 0.15 0
SWFA method 0 0 0 0 0.13 0.13 0.13 0
DQF method 0 0 0 0 0.13 0.13 0.13 0
Table 2. Results when the nonlinear load is a set of three single-phase rectifiers
identification % THD %THD %THD %THD i, i i Unbalance
method phaseu phasev phasew average (rms) (rms) (rms) (%)
before compensated 45.78 35.90 43.20 41.63 0.39 0.13 0.66 67.80
after compensated
DQ method 1.09 1.84 1.50 1.48 0.42 0.43 0.43 1.56
SWFA method 0 0 0 0 0.35 0.12 0.61 69.44
DQF method 0 0 0 0 0.36 0.36 0.36 0
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Figure 6. Simulation results : Load is a three-phase rectifier (DQ)
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Figure 7. Simulation results : Load is a set of three single-phase rectifiers (DQ)
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Figure 10. Simulation results : Load is a three-phase rectifier (SWFA)
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Figure 11. Simulation results : Load is a set of three single-phase rectifiers (SWFA)
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Figure 15. Simulation results : Load is a three-phase rectifier (DQF)
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% ¥ L% M a1 o ad 1 o X [ 6
N W wNealdimuin wald@vinduis DQF aw  Muuanmailunnsaiia u3sauzvesmsszyienaneo
A5 SWFA ld nwnsnsnen aw wgaldeaniends  anfweiin lagildn %THD wazeén %unbalance 83

% 6 o ¥ |3

o a el ! v kg v a e 1 A’ o ! v
N1ANT1INDUN AMNAINNNIIVINAY uwmwﬁ‘l@ Adnansuainidudlted mm%mﬂmﬂmumm 120



Songklanakarin J. Sci. Technol.
Vol.28 No.6 Nov. - Dec. 2006

Harmonic Identification by DQ Axis with Fourier Method
1332

Areerak, K., et al.

i 0,0z i,

o [intial
'l\h 0
.2 1

{ s il
Lime(s)

015 2

015 1.2

;
ew.comp. MN\/\/\/\N

[

i ,,—L‘/\/\_/\N\/\j\/\/\
v J

[N
T

b

[FINE)

2F 1
N bejre ()
K1) 4

n 0,05

2F

P M

1] 0,05 ik s 02

sl i i J
I = [initia
APE

b 4

il 0.0K5 ikl s
timeds)

2

151w Table 3

vaa [ & 6 a | aa
2a9n13lE3T szytenanwalan Suainudazit
70164138 DQF l#man1sminarsuainlddn a
WAZ WNININE NN NOAVBIITUL WIN A18AR

o % |3

n1AINTN3

A vamd s
Nafnlian adae

Figure 17. Simulation results : Sudden load changing (DQF)

Table 3. Performance criterion for harmonic identification

criterion % THD % Unbalance
very good THD = 0% Unbalance = 0%
good 0% <THD <5% 0% < Unbalance < 5%
poor THD > 5% Unbalance > 5%

Table 4. Harmonic identification performance for each method

. DQ SWFA DQF
condition
effectiveness of harmonic compensation
balance load good very good very good
unbalance load good very good very good

condition balancing performance after harmonic compensation
balance load good very good very good
unbalance load good poor very good
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