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Implementation of a Line—voltage Sensorless Active Power Filter

Gang-Youl Jeong
Division of Information Technology, Soonchunhyang University

ABSTRACT

This paper proposes an implementation of a
line-voltage sensorless three-phase active power
filter. The line synchronization for an active
power filter does not require any additional
hardware. It can be properly operated under
various line-voltage variation. Current
compensation is done in the time domain
allowing fast time response. All control functions
are implemented in software using a single-chip
microcontroller, thus simplifying the control
circuit. It is shown via experimental results that
the proposed controller gives good performance
for the line-voltage sensorless active power
filter.

1.4 2
tel o= ZAWE Y, Molej2E THH, A ER
Avlg S3 72L& vAHd Rl AL ABEA A

o
dell uEAs X @SS YA F2d
How

o oolei@ d4Ed WM d¥Hez £% LC
(mductor capacitor) FE|E°] AAFe mxd A

T AASL FHES FTUAY] e AHE
5101 g 2y £F LC 2HE AR/ 1x

3 2AE AAsA AdskA 2k da of
% LC 9HE AROA go4oz Wae Fu

—’F AES 34T THe gl FY A9 H3
X Fo FAZ A7) wFelo wEy 2P &
of olgidt FAIES MAst7] Yl s5d AY
ZdH (55HEH, active power filter)7} 1% 1
NekElo] goi[1-3]

2 =dAe dEdd AXg L 558 2gF
el 78] 7ledd. A7dA 9 w58 #ddd

A% 48dd F71€ 9 ojud FrHq
dol= 8= 3tA g AFEIL we
A4S fAsl A FFolA o|FojA. EF A
7ML oWE T/ 71E AFAAY F
715 G ADd 2ZEYoe] FH
Aol ded Fritez: ¥ $5Y A
9] o] go] 7bsdtAl ste FHEE 7HAH o
gdde] Agolx ARAs}A FHste 24
. RE A9 7S 994 AelEREE
o] §ste] ZZEHHom FHET

0, oo o T

(U= ozi AU o 1

=

bt 2 o

N
=
N 0

¢

it o & a8 2 N

o
]

2. Hoj#ez et 7+

2.1 futxeol Hakalz|

Nonlinear
Load

Main Supply

Reference
Current
Active Filter Calculati

©

T8 1. o UE 5 MTEe| 712X 2.

Iy
in Nonli
[ Load
‘e
I» L& L_
118"
| £ T %
y %!.’_J 4!,J { 3
ey, i
1 +
s : ' C==V,
i T
e i 3
:Lft

- 189 -



44 38 59 A29399 JE59 9gs
a9 13 Bgy $402 yehd & gl

= § =iy

—
—
~

o714 = ZH 48 AR/, iv A9 AF, 2
3t Aol #8 S5 UH AojdFL: =H
o] NZ2 7|F AR AAHez Z25= A9
3t Aol 2y 26 HQ ASHE 4t #HE %
TZHx= DC A HA H&EE 43 F2FHx
(Pulse-Width Modulation; PWM) 2l &714

%71 20 2AUY,

v
da?
\ v
W\ v //?\
N P
——— v /
' -

THd ¥E 553 AYLH Y AojAZEL AA
Fo nzx3E HASE st=gojet AT EYoR
TFAEHE YHEAZIZ FAHAEY. AgE A"

Ala" B& A FRAE BEAVIEL FaEd

I v,
= =l o S +
Vot e, volage A’»&,L.r, cument | My X o L,
Ll _.1 contoller | ;* == g controller = L
' i
v, i  —
de |
i — 7 ~oL JL
[ L
1. — — Lo @l
" I | d J |
‘ |
: . +
£ =0 »E"/' ‘-" i A »‘v'» "y
" i = | controller = (
]

iy

03 4. ¥Y S MATEE A8 ABZHI0| 2= Hof

cholof a2
£3H AA WRAZ} dYARE 4%
Hoz & Aojdrtd o WRA7Y ALY A
A RS AAT 4 AgHre gumos
YHAY RS m2A HEE JRE dq 7]
4EAE F4sed o188 + Aok 2Y 5 &
AE71HEAS dgel Fo1E FAFINHEA
Apole] #AF malT o] Z¥E 027} A6: thg
3} zto] Fojzltt

Av-
s M.
Al = tan V. +4v (2)
g
q 1
| 2
| X
‘ e
a ¥
V' aw
e
V +Av

a8 5. FYS7IFEAI} AMST|EEA Alole] 2HA.

aed 24 $4FR5E 0% 4717 6= o
&3 2ol 34

w= kyA0+k; |t

0= |wdt

047“1 k,,fsa} kic 948 ZF35d 571328 3
T Fas Aolzle] vlHst AR ool 1)
iz}ﬂr AB @)= 7 dgPEol 44 1 HEe F
Fola Qe Wt YFP F o|RE N2w B
el 27] AH7t oiud. a2z Azd F37
27] =t 471% 6,9 FHo| Padu oe
27 SA%E A F 939 FES o183
o Fgo,

vzszTeifIs

g g

ys T
A7IM &AL 717 Tesde dHAYe] A B
Ol ine®t ipeE x-yF9 FE FHAFOIH T

3 o] Fojzin,

(4)

=t L i
[ s }: 2 2 il @
zfy~9 0 \/§ P \/g ifs
2 2 e
aeE2 27 47F 6 oen go| FojHn
0. ~ tan~ L& (6)
fs
a2n 27 33 49 4534 0, % =6-T, A
ol Aol E ohe 2t 6,8 9% FAE A4S §
sto] 3 thg, the 3} o] e
W 0’“’—;—% (7

- 190 -



o]a'é‘l}“ Q‘i’i —7}—7] QA= 7‘191 og (O)O] 2] 7)"1015'_ A [P EEN Y sl s L
2 937 407k BRE 5 oM HE FA4 o M ]
oy " \LJTE [ \[ /T
=kyp 0+ /Aw(}dt 8) Vi VY A AVIE Vi
AZNVA Ky =kpt/ Vin ©1 L ki'=kig/ Vin©] TF. N
2 P 0 A AU
P N 1
3. M8 #3 |
?‘ fﬂ % /\] 2 Ex < Intel 80196MH X-]] 01 EEQ}' tme 10msecldv |
IGBT =djolenez Ta=en 2z 249 R s
o = oo 1 a8 6. Xl HZE E 235 2 MHF
shepulE e theel & 13 2t il e g
E 1. Aol o/2E melolg. : :
e & ste}vl g 2 A A ﬁi\
Vim 170V L 1.2mH N S A SRR ,ﬂj
g 2200uF a, 377rad/s o \\ } { 11 V{—l 1’
Vac 350V /R R/ yILvi
i
TdE A" o8 §F 5AHS Hole 49 N A Y L
8o = o [\ 1] T |
R 2R BB, A A
LV ALY VY ALYV
4. 2 E
me 10{msec/dy |
TdE 553 dHIHE 712 4 HE T a8 7. SaMY 20| R FajAlel UMY, MEEF
T3 AHELE [l 983G AMgE g F S5 Fel YoM oiy.
< #Hubsle FEHAJT st AHAYG o "
g WEe ZAd $5Y dAFBee FHo| % e e e
dar. £3 oA 4% H¥L Soe TEN W W A A
Nzde 53 54% uych R srA AR
it LA Th /HR)
. g i ] IHRYELY I\
#ng s §iI VY EA i YRR
tme 10{msecldav |

[1] R M. Duke and S. D. Round, "The Steady-state
Performance of a Controlled Current Active Filter,”
IEEE Tans. on Power Elec, Vol. 8 No. 2, pp. 140-146,

O8 8. DINOE £ OXE I AAYE 7|SsE o
= O % B
[=) P i

1993, April.
[2] H. Akagi, "“Trends in Active Power Line Conditioner,” =
[EEE Trans. on Power Elec, Vol. 9, No. 3, pp. 263-268, Yae fa
1994, M. _ ot A A
[3] J. Dixon, J. Garcia, and L. Moran, "Control System for .- VVYYVTTY UH L A AT At
Three-phase Active Powe Filter Which Simultaneously L ALA RLARRARARRRRAN|
Compensates Power Factor and Unbalanced Loads,”

[EEE Trans. on Ind. Elec, Vol 42, No. 6, 199, Dec. TS
[4] A7, “A4F AEA Qo HoM e 2L nxa Tga
ua slWe T MEE AGaAeE FAgey

S Fo & =3 (10A—20A)A19) DCEIA MYD HMF
=
8 =83, 2004. 11, &

]
&
S

|
o
g
g

- 191 -



