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Fig.1 Structure of DVR with one-cycle control for 3-phase 4-wire system
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Fig.5 Waveforms of one-cycle controller
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Fig.6 Simulative waveforms of voltage
sag to 70 % of normal voltage
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jump to 130 % of normal voltage

BT 7E 0.03 ~ 0.09 s 3 e f H 5 B R 9R % 30 9%, i EL

SERANIE 8 A 9 FTR

~400 : : : : : -
0.02 0.04  0.06 0.08 0.10  0.12
t/s
(b) #MEHIE
400 Wia Wi, Ui

0.02 0.04  0.06 0.08 0.10  0.12
t/s

1000
<
= 500
0 0.02 0.04  0.06 0.08 0.10  0.12
t/s
(d) BB R
8 HMERBESFEEMMAERE
Fig.8 Simulative waveforms of source
voltages with harmonics
400
300
>
~ 200
=
100

B9 2 HHAHBIE 4, ML
Fig.9 Spectrum of voltage u;, for phase a

8 H AN I 2R 4 03] A E U R R R | R M
HLHE B AR AH L R A B B R S LR B9 o
A A S B (P o Rl i kgl ) o DS A
AL, DVR X F IR 8 95 30t A ARG %) 0 e s SR
33 ZHEERNTEE

P B fif o A AT BRI BE 922 46 b e A
HLE PR FEARAS . #E 0.015 s, a FH HLHEBRFE S 1E L
1 50 % ;0.045 s BF B8 T2 0FE % R 150 % ;
0.075 s B, PR TR % 0 IE H HL Y 50 % 31 0.095 s
B R IE R WL, JF BB WK 10 s,

W 6 B 7 R LLE B 5T = A A AR g
)RR 45 ) DVR , 78 B VR R & AR R T sl SR R 30 %
B, AT LA A 5 0 R R AT M PR B AR R
FEARFE

8 & 9 R B ARYAS AL AT LA SE X L R B



® & D8R

£27%6

AR AN T XS R 5 IR A 3 D R B T AR 4
(10 00 A R o8 R 0 R S PR e DR A E 1 TE TR R U
M AR L TR [ AT LR B i I 0 0 3 e 0T A
I P S R I L T % I D ) S HE A R

Bl 10 A SRR WL Br g th 1 DVR X LI R
ANXEFRALA ARG A A S 4 A

500 Ugy Uy, Uy
=
N0
=

~500 L L L L L |
0 0.02 0.04 0.06  0.08 0.10 0.12
t/s
(a) HLUSHL
400 Uia Uy Uy

=
~ 0
3
—400 . . . . . )
0 0.02 0.04 0.06 0.08 0.10 0.12
t/s
(b) FMEEHLE
400 Upa Uy Uy
-
~N 0
3
—~400 . . . . . )
0 0.02 0.04 0.06  0.08 0.10 0.12
t/s

(¢) s R

1000
-
> 500
=)
0 0.02 0.04 0.06  0.08 0.10 0.12
t/s

(d) BB E
B 10 Fo i el R R TR 0 1 B T

Fig.10 Simulative waveforms of
unbalanced source voltages

4 %5t

SCHR R IR ST T — R T A AR AR AR Y
—AHPUZ R G DVR WS i = A e i 5
15 BL25 ] LIAS BT 4598 .

a. & T = AH M AR 2% B9 = A DU 2 A 45
DVR, 4 A U5 L AE — 2 3 [l P9 % sl s, TG FL e B
R ol SR TL | I H A AR 325 O 0 P R A A KU B A
B B 4 AR B A A R ROCR B RR A
BB M R Y R PR 38 B R L O R 2 R R U8 Bl AR
ek X6k B PWM %, DA SR 3 2 B R A IF AT LA
TERE A B[R] PRI L R H TR 1 AR 4k

b. 1% DVR AR L2 B 5 H e 19 R A2 i HL
X R R TR P18 S 90 A AR e T A

c. X T L VRN = A R R R S 7 45 FRL A TR o ()
LRI T ARG B AME S R RO

SHETW .

[1] SMEDLEY K M,CUK S. One - cycle control of switching con -
verters[J]. IEEE Transactions on Power Electronics,1995,10(6):
625-633.

[2] SMEDLEY K M,CUK S. One - cycle control of switching con -
verters[C]//Power Electronics Specialists Conference,22nd Annual
IEEE. [S.1.]:IEEE,1991 888 - 896.

[3] SMEDLEY K M,CUK S. Dynamics of one-cycle controlled Cuk
converters[J]. IEEE Transactions on Power Electronics,1995,10(6) :
634-639.

[4] LAl Z,SMEDLEY K M. A new extension of one - cycle control
and its application to switching power amplifiers[J]. IEEE Trans
on Power Electronics,1996,11(1):99-105.

[5] QIAO C,JIN T,SMEDLEY K M. One - cycle control of three
- phase active power filter with vector operation[J]. IEEE Tran-
sactions on Industrial Electronics,2004,51(2):455-463.

[6] SMEDLEY K M,ZHOU L,QIAO C. Unified constant - frequency
integration control of active power filters - steady - state and
dynamics[J]. IEEE Transactions on Power Electronics,2001,16
(3):428-436.

[7] LI Cheng,ZOU Yun- ping. One-cycle control active power filter
for three - phase four - wire systems[C ] // Power Electronics Sys -
tems and Application Conference,lst Annual IEEE. [S.1.].IEEE,
2004 :61 - 65.

(8] 257K Al 2 Ff .k H T 700 208 40 1% 1 S AH £ I5CAT T8 08 0k 2% 1 B )

BHIAFIE)]. B RS H 311k ,2005,29(15) :49 - 52.

LI Cheng,ZOU Yun - ping. Series active power filter based on

voltage - source inverter with one cycle control[J]. Automation of

Electric Power Systems,2005,29(15):49-52.

A AR B REL A — i B O 36 5 U IR A A 4 ) 5

[J]. wHJER AR ,2006,32(8) .84 -87.

LI Cheng,ZOU Yun - ping,LIN Hong,et al. Study of the model

with one - cycle control strategy for single - phase active power

[9

[

filter and its simulation [J]. High Voltage Engineering, 2006,
32(8):84-87.
(107 27K B B 204, 55— ol e 6 50 A 9 R, 1y 00 0 9 o 0 4 1l
SRS LS i ELBT S ()], R L&, 2006,42(4) :268 - 270.
LI Cheng,CHENG Wei, YANG Hong- quan,et al. Modeling and
simulation of series active power filter with one - cycle control
[J]. High Voltage Apparatus,2006,42(4):268 -270.
[11] 2R VBB B GG 5E. 275 i Wk 2 2 20 A 4 o 1) A 5 0 0
FE(1]. B H M ,2006,26(4) :7 - 10.
LI Cheng,ZOU Yun - ping,FAN Jie. Modeling and simulation
of single - phase DVR based on one - cycle control [J].
Electric Power Automation Equipment,2006,26(4):7- 10.
WO A, O AR TC PR O Bl A R R R Y R s o O s Y
FE[J]. IR 2002,26(1):1-4.
HUANG Han,YANG Chao,HAN Ying - duo,et al. Study on
control strategy of dynamic voltage restorer for distribution
network [J ]. Power System Technology,2002,26(1):1-4.
FEM, EYE G, AF, S KA S SRR R R ) o
BEUBESE[J]. TR 2004,38(2) 124 - 26.
LI Yan - dong, WANG Kai - fei,ZHUO Fang,et al. Study of
phase locked technique and control strategies of dynamic
voltage restorer[]J]. Power Electronics,2004,38(2):24 - 26.
ZHAN Chang - jiang, RAMACHANDARAMURTHY V K,ARUL-
AMPALAM A et al. Dynamic voltage restorer based on voltage

—
—_
NS}

[}

—_
w2
[

[14

—

- space - vector PWM control [ J ]. TEEE Trans on Industry
Applications,2001,37(6) : 1855-1863.
[15] LEE Sang- joon,KIM H,SUL Seung-ki. A novel control method

for the compensation voltages in dynamic voltage restorers[C]//



[16]

Proceedings of IEEE Conference on Applied Power Electr-onics
and Exposition. Anaheim,CA:IEEE,2004:614-620.
WANG Kai -fei,ZHUO Fang,LI Yan - dong,et al. Three - phase
four - wire dynamic voltage restorer based on a new SVPWM
algorilhm[C]// Proceedings of IEEE Conference on Power Elec-
tronics  Specialists Conference. Aachen,Germany :IEEE,2004
3877-3882.

(REHE: HEKX)

EE ",

& K(1957-), TaRBEA &I #KE HE TE2RFY
A EEAELS LA WL RA%EiE AAZEWE SR F T
& #F 5 (E -mail ; cheng_lyb@163.com) ;

L0 (1958—), A KA BB BN FREAT
BEHEAL R BT FHALNFL,

MR (1976=), 3 KA #I0F HEAF R A, BN
F A 5 42 A B AL R B AR AT R

Study on one -cycle control of DVR based on
three - phase full -bridge inverter
LI Cheng,LIN Hong,YANG Hong-quan
(Huazhong University of Science and Technology , Wuhan 430074 ,China)
Abstract: A one-cycle control strategy for DVR(Dynamic Voltage Regulator) in three -phase four

- wire systems is presented and a one - cycle control model is proposed. The model applies two

integrators working during the positive half cycle and negative half cycle respectively. The output of

integrator is led to comparator to compare with the deviation of sampled phase voltage from

reference voltage ,and the outputs of comparators then set the states of 6 R -S flip - flops,which

control 12 switches via drivers. The model compensates the sudden changes of three - phase electric

sources independently. The established model is tested by the simulations of voltage sag and jump,

unbalanced three - phase voltages,source voltage with harmonics,etc. Simulative results show that the

proposed model has good performance in voltage compensation and harmonic suppression.

Key words: three-phase full-bridge inverter; dynamic voltage regulator; one-cycle control; control

modeling



