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ABSTRACT
This paper presents harmonic elimination using active power filter for non-sinusoidal voltage
source system. The instantaneous power theory (PQ) with positive sequence voltage detector (PSVD) is
used for harmonic detection to calculate the reference current. The Pl-controller is applied for
compensating current control and DC bus voltage control. This controller is used with PWM switching
technique. Moreover, the Matlab Simulink is applied for simulation in the paper. The simulation results

show that the active power filter with Pl-controller can provide the good performance to eliminate the
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harmonic for all loads in non-sinusoidal voltage source system. In the paper, the performance index is

%THD of source current after compensation. In addition, the %THD after compensation can follow

the IEEE Std.519 - 2014 and IEEE std.1459 - 2010.

Keyword: Active power filter, Instantaneous power theory, Positive sequence voltage detector,
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P1 controller plant
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mgfnIUANiile
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Henuaeleu (T,(s)) VeITEUUAIUALNTELAYALYY
I§fsannsd (6) lefiansaunisoonuuuan K, uay
K, Wneldisn1sifisuduussandseninanatinyuiy
anwazanzvasilinduaielow T (s) Aunatnyuiy
anwaganigresilaiduatsloududuasiuinsgu
Faaunsfl (7) nansifisududszansdnanazvinli
A K, war K, dmsunmsniununIsiauagy fs
aun1sil (8) uaz (9) MUy Weunuamines
g 9 adluaunisd (8) wag (9) awnsaduaniléin
K, =399.7991 waz K, =4.4413x10° d1n3unns

AIUANNTEUAYALYETDINATNTRIMAaNTInlusEUY

fRasan

. s+
T/(s) =& =—= d (6)

i

C li SZ_’_(RC—}_KPi]S_’_ li

L. L.
a)Z
G(S)=— 12— — (7)
®) s*+2lw, S+ o)

KPi = Zgwni Lc - Rc (8)
K. =a?L (9)

li ni —C
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lnef ¢ Ao 9n31d@IUN1T1U (damping ratio)

° va o 2
Amua Ay —\/2_
= a a
o, AB ANATIINYIA (natural frequency)

VYBINIAIUALNTERAYALYY TedlAviniu 27 f

h,max

N1998NkUUAIAIUANT LA NS UAIUANLIIRY
Ualnpsevensasnsesidueniin agsin1seanuuy
Imamﬁ’aammiwﬁwmﬁﬁaLﬁ‘uﬂizag (E,) 1992993
VS| uansldiiaanntsil (10) anaun1ssanans awnse
Fasanausaudalinssladaunisi (11)

1.y
E. = J. P, (t)dt = Ecdcvdc (10)

f2
V, = |— t)dt
de chlpdc()

naun159 (11) @1unsatus@gumkaunIn

(11)

1@axLmﬁumim‘u@:uLLiaﬁuﬁa"LWmaé'wﬁm’m@u

laldragun 9

* + eVdC Kws + Klv PdE i l \éé
e e s[le P
PI controller plant
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mefnuALiile

n3U7 9 dunalddn aneluwnunmlaezunsy
a av oo’ a v oA I ' a'
Harunlddudadu A VARNNITMANIINNFDIVDY
A1 x a9 aetiu deliszuumuaudsnandussuy
WWabau 3959n15USEUIUNITHIANSINAEBIAENT

N3¥LVBIBUNTUNEGLADS [26] Fsaun1sh (12)

(12)

NAUNITN (12) N1IMIAITINNEDIV09 V. 91
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wanalaneaunisi (13) 3Naun1sAINaIIaIuIse
WU BsukEunINlABZUNTUNITAIVANLSIA LT

nnss lé’ﬂmﬁagﬂﬁ 10

zvi-i- 1

©o2

de

v} (13)

Kva+ K\v

: +
=+~ B Pe | 2 2 | Ve 1| +
= - = —>
e s s C, [0 i
PI controller plant

E‘Uﬁ 10 LLNuﬂ’]‘Wliﬂ@%LLﬂﬁll ﬂ?iﬂ’JUﬂﬁJLLiﬁﬁuﬁ’ﬁleN

mefnuANiile lnen1sussanumniass

MYBUNTUNEIADS

nununnlaezunsulusun 10 amrsam

Hedduanelou (T,(s)) vesszuulansaunisi (1)

2

S L AK, s+ AK, .

T.(s)= e | 2 A= (10)
V. | S+ AK_s+AK, cCV

dc dec * dc

n1seankuLAl K, uaz K, 03diniunuiile
el s uduUseanssgninanadnuiy
anwazlantzveslenduaislou T (s) Aunadl
nuNanwzianzvesilaiduatelouduiuans
WIAsIUdaNnsi (7) Tngnanisiiieududsgans
fananazililaan K, windu 114.6667 waz K,
Wirfiu 1529351 dusunisaauauussiudalnnsy
Fauansléidsaunisd (15) uag (16) sy

« 20,

Pv = T = zgwncdcvdz (15)

2

K, = ‘2 = 9’CV, (16)

Inegf ¢ A9 9R51@IUN1T1U (damping ratio)

o Yal 1 ' L 2
AvuAlilAIAY %
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I'Part | : System ) I
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Part Il : Harmonic detector
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PITNT 2 ANITIELRBTANS 9] VOITEUUTNTNRITAN

Wsdines AsTne STy
v, =100V, , 50 Hz
1. szuulwi L, =0.01 mH
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