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Abstract

As a method for improving the power factor and the waveform of ac line current drawn by ac

o dc converters, converters of pulse-width control type with forced commutation circuits have been

developed in recent years. However, these converters have rather complex commutation circuits

which contain auxiliary thyristors in addition to the main thyristors, and their performance is not

satisfactory.

This paper proposes a new pulse-width controlled ac to dc converter, and analyses its commutat-

ion mechanism and its input and output characteristics.

The proposed converter circuit consists of

a usual thyristor bridge circuit with series diodes to which reactors and diodes are added. This

circuit dose not contain auxiliary thyristors,
converter circuits of pulse-width control type.

and in this sense

it is simpler than the previous

Since the main thyristors of the converter can be

forcedly turned off several times in ahalf cycle of source voltage, a pulse-width modulation control

is possible in order to improve the current waveform as well as the power factor on ac line side.
As to dc output side it is shown that the adjustable range of output voltage is wide and the
voltage regulation is good due to a rapid reversal of voltage across the commutating capacitors
by LC resonance during commutation period. It is also shown that the regenerative operation

of the converter is possible.
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current and sequence of conduction for the
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fa 715 A

Ll

tros 7 3y R
{Criz)

l}llllJJxl

23 2527 19 % 2B o

F A 4

8 13, ZHEMBHY AEE spectrum
Fig. 13. Frequency spectrum of acline current
@ @R switchingBEBA I BHREES EX
b o) B¢ EEEUL HER Er ¢ Fo filters] ¢
T kErh BRI 2En AHERAA EREES

P 19 X)) Mg #itid 537 =Rl E
mgher I FBEEL B pulsefiligd A2

Foo HAMEWY W& WEA A A 2LEES
BERES 2oz = BEBBET LN RIS
Be A @ 4+

5.3 OB EE

A FAA L F2 ESREE] Kt sl el
AEKE gatelFite] friaS JEBERA #stel 180°(A
BES £BH) BB A wtoz EEY BR]A

(

BREGH H31% H 1% 19824 17

B (EEBIE) o= o F S5 9 o] EHMT
energy & LMol EAAA 5 9= HEEL 29
Lol A BEREE] Lo il 4 Thst Theot g
q BEA AW Bhel Hgslx 1% o gatefs
Bl fri< 180° M o =3t Balelw Thyad Thee
WA= 2, AMERE Theet Thod Eile HBRE)
fFo2 Av. Lifkel] gatef@iel]l =teb RS ES 4
R Thyel Ths o EFflel Heted BELRL
Eol pulsellf, EEREN % RT BT o134 %
B A<t 5 IR Al HESRIG A o
BT BHRERE BRESY BT +7F o = K

Eg= BHIA ZHEEKRE KBS =8 PWMg
O ERESE dou ol Ae HEBA F

#2512 ol

FoR AWREE 1980FE THAE FEFHBIIR
EHE R 2Tt o] Rojal Aolsl A WHIRETT
Qel A 27k R HEhE st T4l HETEAR
BRABTFIRE K FERE #iZel KEME KA B
#e=vl e wpol ol

& % X M

(1) T. Matsuhashi, Y. Amemiya: “Thyristor power
control with less third harmonic component,”
J.LE.E.]J. Vol. 90 No. 8 pp.1621~1626, 1970.

{2) D. Alexa and V. Prisacaru; “Selbstgefithrte stro-
mrichter far umkehrantriebe, die Keine Blindl-
eistung des speisenetzes bendtigen,” ETZ-A, Bd.
94, H. 3, pp.158~161, 1973.

(3) T. Fukao, S. Miyairi; “ac-dc converter intended
to improved the fower factor and current wave
form of ac side,” Trans. LE.E.J. Vol. 94-B
No. 8 pp.391~397, 1974,

(4] T. Katooka, S. Miyairi; “A chopper type rectifier
circuit the thyristor bridge with series diode
modified by reacter,” LE.E.J. Appl. mag. Vol
4pB-7 pp.105~106, 1975.

(5] T. Katacka, S. Miyairi; A fulse width controlled

factor

and waveform L.LE.E.E.

Trans. LA. Vol. IA-15 No. 6 pp. 670~675, 1979,

H. Kazuno; “Commutation of the 3 phase thy-

ac to dc converter to improve power

of ac line current,”

(6]
with commutation capa-
90 No.

ristor bridge furnished
citors and series diodes,” J.LE.E.J. Vol
10 pp. 1960~1969, 1970.

8)



