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Abstract

This paper presents the algorithm of the compensation of the grid current distortion caused by the grid voltage
unbalance and distortion in 3-phase bi—directional DC to AC inverter. Usually 3-phase grid system has unbalance
and distortion because of connecting 1-phase and non-linear load with 3-phase load using same input node.
Controlling 3-phase inverter by general method under the unbalanced and distorted grid voltage, the grid current
has distortion. This distortion of the grid current cause the grid voltage distortion again. So, it need to control
the grid current balanced and non-distorted, even the grid voltage gets unbalanced and distorted. There are some
complex method to compensate the gird current distortion. it sugest simple method to solve the problem. PSIM
simulation is used to validate the proposed algorithm.

Keywords : 3% 1M ¥ (3-Phase inverter), Y% 3 (Bi-directional), &3 % 9|3 XA (Unbalance and distortion
compensation)

submit date : 2012. 5. 7, judgment date : 2012. 6. 7, publication decide date : 2012. 6. 30
communication author : Choi, Ju-Yeop(juyeop@kw.ac.kr)

228 SHEfUOILIX|EE] =2 Vol. 32, No. 3, 2012



2 gl ok AT B/ US4

.M £

# <+ 34 DC/AC I E = BH 75 A&
g, UPS 5 abgiAlzgla Aa4 ouA
Al 2glel A grol AMg¥ I gleh 3% DC/AC
AW AAF DCARH AEAA AL A
FE AT 5 glom, dslg Al 3
B dEagel sl

UG ANH Ao TLE R AR
A Al FZeh o] A Ao L 7

gagl AFAgel YA B9 FPY
AWE ARAFL 2970 g 297
Fote] B RO QAW AL AFE A

oA, ATHFE AP =2 AojHr)
Tt AEHARl 34 AlSAI S ke
2Fe- dfjarolu} B o] ) o] PCC (Point
of Common Coupling)®l] H| A& = g5
st7F A4 E7] witolth B E FatE <Qlgh
N3 F7F PCCAA #qfe 1Y A
7t w3 gaRalz ols 27}
PCCOﬂ’\ﬂ Aste] 5% o] & gk

o,k
ot o

o o
Bu
Ol’ﬂ 01_?, & ['U-[E ﬁ
&
v

JE?,

=
e Ao B0l
ol Aot ArI%. 1ot Fol
= Aelsl 2gol Sistel o1
At Yo, FAANE F

o] <] sf o*é}zl FoEE e

j&
Mo
2

L
g

ki EY

BN 2

oo N o2 fo o

ox flo §9
o i
N
R
o N
5=
ol

i3
2
X o
rr
2

U

P
ol
=
B
k1
ol
N 02 =
o
o
utl
e
oft
oflt
)

Moo MO -‘H
off
N
>
o
X,
off A

o J
rr
=
t
Mo
o%

>

éﬁéwm
r+
ol
Y

ftlo
rir eed
o
ol
ol
£

053
o N

q
qe AFAT A%

2
PLL(Phase Locked Loop)< &}

L Lo o g g to

O
-
2

i rot U I
T e e 2 s

L

Aot zkS 3 ol =35l HE Qg &9
Aol == zho| BAbalol Tl AAE Alo] H
Alo PSIM Al E#HolAS Bl A=FH)

2.1 DC/AC IHE Aoj7] /M8

Table 1 System Parameter

Name Data Name Data

Grid Vol. 110[Vmms] DCVol. 200 [V]
Grid Ind. 1[mH] DC Cap. 600 [uF]
Swit. Fre. 15[kHz]

Va

Vam Vout Current By e
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Fig.1 Controller block diagram
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2.2 PLL (Phase Looked Loop)
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Fig. 2 PLL controller block diagram
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diagram
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Fig. 11 Waveform before compensation in unbalanced
voltage(node a | 15%)
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Fig. 12 Waveform after compensation in unbalanced
voltage(node a | 15%)

Fig. 13 Waveform before compensation in voltage distortion(no.
5,7,11 harmonic each 3%)
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Fig. 14 Waveform after compensation in voltage distortion(no
5,7,11 harmonic each 3%)
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Fig. 15 FFT of Grid current in voltage distortion(no
5,7,11 harmonic each 3%)
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Fig. 16 Waveform before compensation in voltage unbalance
and distortion(node a | 15%, no. 5,7,11 harmonic each
3%)

Fig. 17 Waveform after compensation in voltage unbalance
and distortion(node a | 15%, no. 57,11 harmonic
each 3%)
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Fig. 18 FFT of grid current in voltage unbalance and

distortion(node a | 15%, no. 5,7,11 harmonic
each 3%)
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