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A Study on Control and Compensating Characteristics of Active Series
Voltage Compensator with Harmonic Current Compensating Capability
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ABSTRACT

In this paper, a voltage compensator with harmonic current compensating capability is studied and its
compensating characteristics are analyzed. Like the hybrid active power filter, the proposed system is
composed of parallel L.C passive filter and series PWM converter connected to power line through series
transformer. It is shown that the compensation of harmonic current generated due to nonlinear loads such as
diode rectifier and instantaneous voltage compensation of the source are performed through the proposed
compensating system. The operating principle of the proposed system is described through a single—phase
equivalent circuit and the control strategy is suggested on the d-q rotating reference frame of the 3-phase
system. Also, experiment is carried out to verify compensating characteristics of the proposed system.

Key Words : harmonic current, voltage variation, series voltage compensator, harmonic current compensation

.M B 2z AFe 445 fdem A 1z BAE
T otk oju ANHAQl HHdue) A4 o
e B AA F43 e wel H7]E o] &3t 2 A @il s HoAA HAvSE A4S
= Z4F A7) 2 Az 717159 AlE 2 BFo Ads e AWdstet 22 wEd HhHE
BEE Sz dildo] ghom dEfa] FAR F A&HE Ad 24 &9 sz 24sa" azw
7be} i go] HEEA wgst A7) - dAxp L §A17) AFQoRA s defdst Ao e vy &
7150] dig HEE AMSEUA HAeEe Al shE9] ARgol A& o Srhgtl wet Az} A
EA @A BARD 0% o 49 A FHAE g A dd5o] A& oz of7|d AL F9 st
7ok gtk AASd dAlstE ddGde AA A 2 R
A EE SR AGWE S 2 ol AdAAT ) urebA olelgh Hddsfol iuls] FUFE d A
Ad Fskso]l o AUAIT dAEHA dAHE 5ol Aoz MY gk o] @Al s e FA



sk w7l

& 2 Ad AU Ao) W wASAe W 9 485

2 422 (UPS : uninterruptible power supply)&, i
i gae diside FEdE B sedEdEE
T en ﬂﬁﬂtrdeZZW%*ﬂ%ﬁi-iﬁ
dto] HARA 9 ARFRANAE FA FHFEE
e FEAQ A9FE BAEX 24 UPQC(Unified
Power Quallty Conditioner)7} A7 E= Q™ ¥,
UPSY] A$-+ AAS EghajA Aol A=

Sl gk gu o o] 71 AL A kA E F
Ak Fatel Wol Ab&E o] govt UPSe] HSQHEA
walo] Bl HA &3E BAsts A wAEo
o] RAF AJ2Elo] AA A fao] A A FH , &
ok §at RIAME AREEE UPSE 59 el
Al B iz BAYe R AR He dile @
et Eg axn dRe] BA W2 HEAHo
2 gol AMgEol2 FEdE e Y TAAl YA
2291x|ol) ogh AEAg G E o] &af= BT H]
sto] A 2 ]% | Aoe Ad& oy 1 B

AHEA] o] Y=

by

Of¢

2

)

oli
=
7

=
o
g
off
to =
g
offt
o
)
flo
2
o
o
ox
-0 .
o
o]
2 o

ox
2 i

_0‘_1_5
2
nz
(£ oX
ol
o ]

ox off

(8L o

[o ol
ox N

s
rO{'U‘f?.f:Oé

b
3
o
@

rE M
ot N
ol

©

if o to
o

o

$Alol 53
Aol ciafo]
2e)2) 210
12 9% Alol7h Hat
270 o] 53

w I

[\]
= ¥
>
)
ox
tjo

~ e @

bz
X

X o MO o

)
i)
o
(rﬂ.l —
of
M,

B}

%
o
il

7HA A

o o2 b Mo X W o
a

p H o

- o
i, i o

X
fx op oo
o md X
oo
=
_Pw
o
[o3
l‘r‘
ft
o it
4
o X2 T
[o
L o

oo TN o N ox R oox orlf 2
>
st
lo
2
I
=
A
[
.{
[-N

ﬂlr
o 4 >
Mo
2 3
R
o
N
M
1o
=
ox
o
2
s
R
s

LE}E}A
AL Holsty
°ﬂ «lSH A

sk Qg
EM LC #H =,
HAFE AR Ao T
3 APz A o]AEHA BAA] olE

ol Al AP 2719 Aol #|
nzst gl dalAE ol AU FY
2 AYE 1230 AF RAGA} HEE g

= o
=

o

ox

r—gl‘l

o

g,

0 !
lo N oft

11\" ["_Zi
e
1y
[

_kﬂ
BN
g

= 8
¢
u
o
z
ox
o ¥
=

=
W

ox

o3

-ﬁv‘

e

2

_

o
£

—4>
olft
b
>
o
-t
2
_?:l_,
T
M
o PN
s
2L o 'lm
N E oS

o
Oft
ol
2. i

r:i

2 Lo

e

-4

il

4

ol

rsh

&

= 4o

i
g
o
N

Ho

4

it o
12
2
5

It}

Nonlinear Load

nbalancer Balanced vol
s L, 5] Vi Vbua N v
S y o) R Vbub * l
-0 s

‘L‘ﬂ‘ﬂ i
° ST
(bu Passive Device
s, EN S i

f L E kA
ih W—y =
i‘.‘»/m A e
N - N .

Lol *E 4k

N LC Filter N

O3 1 DET MR A A AR Hiy PAE
Fig. 1 Overall configuration of voltage compensating
system with harmonic current compensation.
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Fig. 2 Per-phase equivalent circuit of the compensating
system.
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FFT result of a-phase current. (a) each phase
current waveform. (b) FFT result of a-phase current.
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