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Abstract

In this paper, a voltage type dual PWM converfer
which achives the bidirectional power flow between a
_AC supply and a DC bus voltage is described. In PWM
modulator, there exsist a time difference between the
sampling time and carrier wave, it achives stable
modulation even the disturbance in the synchronous AC
source voltage. Aund this paper proposes the compensati
on method and the control method related a disturbance
of synchronous signal using the low pass filter and
phase shifter for the stable modulation. As a result the
voltage type dual PWM converter makes the input
current wave as sinusoid, and performs the high power
factor driving.
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Fig. 5 The configuration of proposced controller
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Fig. 7 Output waveform of simulation

gl 72 AYAELY vl o] Low pass filler 23} Phase
shifter Abgstol sinviel -cosup7)} Wgsle]l F8s}s 90°
2 NS T 0SS HUstdon], s A Q
ol e ANstel PWM HZEA V23S ALFoy
ol AgAg @ AFaigel RYER FAHE AW 2
H OFUE o 237 PR wutse] aAn Fa
o} ol ol A& 4t 4 alth :
PIAol7] $2ta] 29 DCHYE ABAA A" ol
el 19 gl wlzA 235e AR 294U
300{Viel ABgem dAsA 4AHS WAL

(S T

¢ IMk]  20dk]  3(Mk] k]  50E]

a3 8 ey B4 887 AL £
Fig. 8 Spectrum analysis (Converter input voltage Fy)

T R 7 B VC BT ITX T

28 9 2MEY FHEHAR)
Fig. 9 Spectrum analysis (input current {5)

a8z 95 MR dYAY B R 4Y9A8F isof of
g AHER B dajolrh A PWM Wzof o]l WY
7l FEA AR o] Fuse] s WGy wg A4
& 9% 4 gk

4. 48 % 23

2 gade 37 60(vl/ BlAlY Eixad 2g
18ImH)Y A¥RA, 400[F18 MANEE SKVA] ©4
Ag £od pwMm AuE g F4sted Adsidck AL
obyetl AYAF LG 5/ Eassl cTE M 4% HE
siglon], o3t sample & hold3ZE AA ¥ vielaz
=zqMel ApAdE J¥®cl. Low pass flersh Phase
shifterZgo] RUsA 90° o S1AAE 2T A&& DAL
WEE sl 230 103 Pol iskuch ve 8t v’
& YAt J12ng WA 1080HS] AHYFHER
FWM A2 S U4AA 2R BRT} o RES savk &
45 Adg ABeC00VIE 9FHA FANEH A
o, 16[s10) ASENE Fol 4 afPazts @9
uhx) sl eh

e
-
N
LHEb
w' LN L5
= o % SO N

0.5[V/D1V], S[msec/DIV]
1%l 10 Low pass filter 3¢ 2 Phase shifter A 914
F¥ig. 10 The Low pass filter & Phase shifter’s
cutput waveforms

a3 ne AGansld Fys AN AR Al
Hg 003 ®x, WAE K& 2Ast] FyIA FRA
FRol A A HelAE ¥ 4 AUrh

ot
v

sus

[

[LE

LT

\ )/ N

CHI 1 2{V/DIV], CH2 :1{V/DIV] Time: 5{msec/DIV]
g 1 ByeiA Ay % ARy
Fig. 11 Source voltage & current waveform in no load

-371~



a8 2e duels] Pehedal AdAcs dHARA
$4oE o] Ho, 1Y 20| HEEE UEAA 29§
£ fA4dE #9Y 4 Ack

A
AN

CHi: 5[V/DIV], CH2: 2[V/DIV] Time: 5[mscc/DIV]
2 12 K] A Y AFuY
Fig. 12 Source voliage and input current

waveforms in load

ot
Y

Sas

v
tay

A2g Aol 150[v]8 ALALE A% HAd A
& P Nz 98 AsAGH AR F2E Radle
W, Wz 49 A0 d%d frAdel 24as
AYAS Lo T30 o SfA8R A7 AEE F
4% 4 AAT EW Pl F44 £9 pcAgE AR
A7 7AAgH vzd] ALA A PE olgA 2
g 13428 AHE 9§ 4 AR wEA 300V A
Ao FAYE RAY 4 Ao

L1k
260me

CH1: 100[v/D1V], Time: 200 [msec/DIV}]
29 13 295 Rd 998
Fig. 13 Output DC VYoltage wavefora

5.4 &

¥ =8 94 A48 F¢ rwMm nujel g 4%

o 394LAE siden], AUV Aopdygs B vt

2 FEL 48 4 4k

(1) Low pass filtcr2} Phase shifter-& ol-§3to] PWM W22
WHazh xde] wpE BAME AAste] ¥4 e
33 XA LAY PWM ANEE 48 + Ut

@ 4 7o 2A%¥ pwWM ZAWEE sl AYS S
AlFle] 2t oa%ze QYRR g Adue] ARA
sto] AFazIHE-E EY 4 dgden] dYAdzt AF
£o] 428 AN 1Y E Aol § AWsiach

3 ¥ nlojRABR2 M F A& FolAlAxgl =y
ol 3t R A%3 #gch

@ AMEdold W UPPAE B YU Aojyde 1A
#dol 835 dugE ALY 4 ol

[ References 1
{T}Omar Stiki and Boon-Teck Ooi, "A Single-Phase Controlled
Current PWM Reciifier,” IEEE Trans. Power Electronics,
vol. 3, no4, pp.453-459, 1988,
[2JTakashi Svkegawa ct al, *A Maltiple PWM GTO Line
side Converter for Unity Power Facdor and Reduced

Harmonics,” IEEE Trans, Ind.Appl, vol28, no.6, pp.1302-
1308, 1992.

[B]JA.W.Green ¢t al, "3-Phasc Voltage Sourced Reversible
Rectifier,” 1EE Proc. vol. 135, PuB, no.6, pp.362-370, 1988.
{4)3.T.Boys and A.W.Green, "Current-Forced Single Phase
Reversible Rectifier,” 1EE Proc., vol.l 36, PLB, no.5, pp.205-

211, 1989.

[SJIA.W.Green and J.T.Boys, “Hysteresis Current Forced Thiee
Phase Voltage Sourced Reversible Rectifier,” IEE Proc,
vol.136, PLB, no3, pp. 113- 120, 1989,

(BIBAE 2 34 MEM PwM Bujels] 4kxKel W
o PR 19939 % ARUASE HFE BHAE R
(B), 19934 7 H, pp. 830~832

(714 ¥ “TEM PWM GTO av<-0 BETINK
e GTO EWTEO Hili™ 19874 HA MARG &
#AH, pp 1093~1094,

-372—



