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The Expanded Current Synchronous Detection for Active Power Filters
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ABSTRACT

Harmonics and fundamental reactive current of nonlinear loads in serious unbalanced power condition, are
compensated by current synchronous detection(CSD) theory which is also acceptable for single phase power
system. But, the CSD theory is not suitable any more, in case of controlled independently harmonics and
reactive component. Therefore, a new algorithm, the expanded current synchronous detection(ECSD) theory for
a three phase active power filter based on decomposition of fundamental reactive, distorted components, is
proposed in this paper. The proposed ECSD theory is experimented and tested comparison with a few power
theories under asymmetrical condition in power system.

Key Words : Three phase unbalanced power conditions, Extended current synchronous detection(ECSD)
theory, Active Power Filters.
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Table 1 Specifications of motor and inverter
. - 3phase voltage source inverter
Driver . . . .
(commercial inverter: MIMOCON)
- 3 phase, squirrel cage type
induction motor
Motor | - 1.5kw(2HP) 4pole,220v/380v,5.9A/3.4A
- Torque : 0.85N-m
- Speed : 1730rpm(slip=3.8%)
- 3phase, squirrel cage type
Load | induction motor
- 4pole,0.75KW (1HP),220v/380v,3.5A/2.0A

Initial DSP program
Initial DSP board
Initial A/D converter

Start A/D converter
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Fig. 5 Flow chart of the proposed method

Agtd AFe MEY F7le 0.1lmseco|™, 60HzH
Qo) & F7] B 16770 b AZHE & A<k
B AFY AAANE Asgch AZHe DSPY Wy
Eloj QAEHE ofav] DSPEEC o8] REHFE

% 3 F, o]F uiEto R 3o B
AR Z3E FEAE 7
JHAES D/AMSV] S 93|

3223 & ng

Tok Prevu iy L i 1
=

Tok Prevu s L ]
i

(b)source current
a3 6 MAXMYD MNAUMEF IE
(80V/div. 2A/div. 4ms/div.)

Fig. 8 Source voltage and source current
(80V/div. 2A/div. 4ms/div.)



EANRNE 9 339 A7 §7) 9EY 345

Hdg Fatel b= addt o dshol 110ve) 322 MFE7| HEH(CSD)
b 2

2.
[ r ‘rﬂl
lo
2,
o
2
zl
1o
j:-_l‘
oft
ox
124
]
i
2
fr
2
ofo

7 stol A AAHgr diE 29 6l el 8}7) Wil
3k ofeh 22 Hdelze) dilg M) 9
32.1 ™0l Z(APT) dl AFE7] AEdel AXHALL o= AdAte] =
OF 7E HitdHol 2o e HEd dRAEE v dde Fyebl d9dFE 23" FENFE A0
Bl ok b Adel 15%=9F Hol A7l wiie] & 4 A Ik 2% 82 bl Hete] 15% EHY
of WY ARE JMtor UFAELE BES: W Ho] glvjghe dedse fFAAR RS 2T 2d
HolEel At dHdFe FEAHE o] €} o 7AEHE HoiE.

A » ]
v Tek Prevu iq [-

>

(a) active component
(a) active component

Tl Prevu ig Eo et ]
ol T
Tek Prevu i L = 1
ad T
fa ttl), Ic :
T T = i T Bt A L
w%t« - s o S - p i‘:la : f{,r s . ;,f’;, ~ .
— , e ‘ s e
(3 NP e [ ey
b e T e ol
lc . 7 " L a R
. o] . — ¥ . L
(b) fundamental reactive component Sl Rt e

Tok Prevu g

(b) reactive component

a8 8 CSboll ofsk MalMiF ma
(80V/div. 2A/div. 4ms/div.)

Fig. 8 Source current components by CSD
(80V/div_2A/div.4ms/div.)

323 &gE M7 7] H&H(ECSD)
(c) distorted component 9 9% AgtE ECSDA 9N HEd sEHEd
a3 7 APTOY o MAME m)E B BAANEARE YE L Aok 34 ddol &9
(80V/div. 2A/div. 4ns/div.) g HolglE 2HAAE AE2H §IAF HAEY /B
Fig. 7 Source current components by APT W FAHF AES 2T "ol wil sEun RE

(80V/div. 2A/div. 4ms/div.) AF AL JPARL Mz =gxoz B9



346 EJVETEE & GE 68 F4E 2001 84

Tek Prevu o Lo s - 1

(b) fundamental reactive component

(c) distorted component

a8 9 ECSDoll oft MeANME uH
(80V/div. 2A/div. dms/div.)

Fig. 9 Source current components by proposed
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Fig. 11 Source current components by proposed

ECSD(80V/div. 2A/div. 10ms/div.)

4.2 &

B oAjede Yo dAF
A& sda] A 3 B9
FEAREH A8 Thed #4d
(ECSDyg Adatsiet. Aete g
2 o] EHY Holdle A
oA 712 FEAR RS
3 FEAF A HFEeS
gtk AltE duEE 4
G531 9l stelEes S8k
d ddzzid FastA WYARE A
AbE T

i)

(CSD)e] &
ZAzPA M T

P gl

e}

S
ey

Nt

du T2

C
s
s
i

4

jah S
e offt ot
s

o
Ho oYl oY

fole

Al
o N rfr X o o

o

o
o
0,
s
X

coi i

1‘
2
nx
2L

IE o
ox Il
!
|
et
o FE

ikt
U
£
do
Y
VR
HE

)

2 3
N
el
i
1
Qb

\

[11 Y. G Jung, Y.CLim, S. H Yang, "Single-Phase Active
Power Filter based on Three-Dimensional
Coordinates”, IEE Proc. Electro. Power Appl.,
no. 6, Nov., pp. 572~578, 2000.

Current
vol. 147,

[2] A. Abellan, ]J. M. benavent, "A New Control Method
for Obtaining Reference Currents of Shunt Active
Power Filters in Unbalanced and Nonsinusoidal
Conditions”, TEEE ISIE, pp. 831~836, 199.

[3] Chin. E. Lin, "Operation Strategy of Hybrid Harmonic
filter in Demand-Side System”, IEEE IAS, pp. 1862~
1866, 1995.

[4] R. Strzelecki, "Hybrid Filteration in Conditions of
Asymmetric Nonlinear Load Current Pulsation”, EPE,

pp. 1-453~1-458,1997.

11 g 1024, 19864

¢, 19889 = et
1964 & = Hols
). 2000 2 27}otaby
HAY cHEd HMrISEtnt ™
FRmEA e XY MEl DE

dedt H2|

SRR

>
>0

oe
He g
> -

, 0Z

o
N
-
>
rol

il
[
N
r>|
Pl
Big
o

0
>
1>
o
e
-
=
m
e)
)
Q
e
41
o

Bt} ZE‘-%*(“AH.

olmé' (ﬁ;}s‘ ﬁ)

195314 48 2290M 19754 JEO &7
st &Y. 19779 oo gy [
). 19904 2{ch cistyl
b Ed(EEAY, 19979 2LAER)

AN
Ok

_o'g
[}

,____
o
2
a

2| LIAICH S Visiting Scholar. 3 &4
Mt M2(3E3 D SR
A MI|MAIRE & Alf_%' 4 7 M E{(RRC)
Ol A}



