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Steady-State Characteristics of PWM Single-to-Three Phase
Voltage Source Converter Using Single Three-Phase Bridge Circuit

Yasuhiko NEBA**  Hirokazu MATSUMOTO** and Kouichi ISHIZAKA**

This paper deals with the single-to-three phase voltage source converter and presents the steady-state characteristics in the

experiments. The converter is a single bridge circuit with three legs and it is a three-phase power module only. The single-phase source

and the three-phase load, or the three-phase source and the single-phase load are commonly connected to the legs of the bridge circuit.

The normal three-phase PWM method with the sinusoidal modulating wave and the triangular carrier wave are employed and the PWM

switching contributes to waveshape the ac currents into sinusoidal. The experiments prove that the converter is capable of both the

single-to-three and the three-to-single phase conversion. Moreover, the input/output characteristics for changing the output voltage are

given, and the advantages and disadvantages are clearly shown.
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Fig.1. Converter circuits.

ICHUE — A A BB CX 50C, ol ERER S
LHEEBEZOND, WE, EHEHRERTIE, HIIRAT
W27 4 — Ky 7HllZnEE L, ZOa s —
2 HEIH TR, ZTOEDITIE, 2= 2 OHAH
TN 569 2 etk C A B AT O eI 2 B 5 M2 D B
b5,

Ak, H—7V v P PWMEM— “MEBELEE 2
NR—L DEFHEEZBRTF LIZbOTH Y, HIE— =A%
ks X OV — B A O BIEBIREE, AL
DA DB L OERELEDORFHEIC OV TERER, &
JE - BIREA I K D REHERRE R, £z, =
B, BIICKTT A PWMEHIEI T A =207 v K& A
LOYBERILL, 2 X—XOREEFALMNIT S L
LHiZ, HEIN—T G AT LAEMEET D700
ERFE 2 R T,

2. avNA—4EKEPWME

M1ikar A=A THY, (IXHEMN D ZF~
DOFEIEM, O ZFE S BEFI~DOE LB E1T 5%
HEFT, SHTY OO L ZICEEE, B E S A
e LI CTH Y, BAHERITWT IO L 7 IC R L
THEW, Karv X=X EF =7V vy Y1 H8THY, 1
O =FA/ XY —FE Y 2 — /L CHERTE 5, BIRMIZITE
RO EsLE (b L OVEREL & ANEEOBEELY
T DT OITHRA VT B Ly B ATH, £, H
TEIXBE W a2 T o Cp 835, RKOW
THOEBEEL, RIRTPWMIETERTE S,

(2)

@R R LR B9 CERR2549 )

S

WAWs ot
A

S1(S4) I

control
signal

235l

1

0 T

S3 (S6)

2n

M2 PWME
Fig.2. PWM method.

AT N — 2RISR & 354 U CHAE = AEASR
MOEHZITO DT, EROBLEIE L N—2 A
N2 LRI PWMA A v F o I ko, L2
7o BRGNS IERERE 346 SV ABN A E & A L,
AN 2 BT 5, 2o =2 @hEE,  =Fam
RIS S A 72012 ZHH P WML LA L, BARMNT
LTIE2 L7 DPWMAY — DA NEPWME L
THERET 5, HUHZZHR & R & DO, BT & AR &
ORI OB FEBREEL, WINLEROETME, 1
N—Z LBEDDHFNIR, LR ->T, PWM/ UL AR
O W TR 2 BN E ST, R =P
WMIEIZ K DAL v F U 7 TEECTE %, 728, PWM
AL F o 7 OBRFEPOMEIENS, Az o—2 %
B & 7 — [ DB 1AW 72 b BLVVCFEMEIZ R E
Iha,

K237 —F=v 7 PWMDO—FExExrL, =
FRPHF IE KB R TIE Sor G & & HBOD = FBE R IE L &
DB Lo THET DAL v F U TR — U HRIET
Do R =X O, WEEERC K223
IR CEFRT D AR MI B L OERETLICKT S
I OB AaE e 2 TITH DY, BOERERT
AT XD, M AARITFT D, MifEAaD Sk
e (@=0) IFLLTO@Y ThDH, HfH— —fEHTIE, &
TRBEICKT LT, off &P WMOE R HFE P WM<
Z—r &), ZAUTatZETREE KV 30(deg ) HEAALFH T
HDH, LEEN-T, B =V RNERELEE T
LI, bbb, oA & VEIREE LV 30(deg.)
BENOREZEEL TS, —F, =M HEHAEROGEIC
V%, SAHOZETRIE A ZFHEIR O KBTI~ T HiF L
T %,

3. BB IURBRER

(3-1) BE—Z=H%EH  HMAEHE MAanzs
fe L2 A O EMTE 2 X3I2Rd, BiESM: & R E
Bix, BIREEEZE E=100V (/=60Hz), & fF#iHE+E
FEIMMEA 100V (R=19Q & L=SmHO B FI M, YRR,



B—=0=M7 ) v &% PWM Bl — ZMEIEE 2 o —F OEHRE (REE - i)

Vabh
Ve
VCLI
i, i i
Toad e et o
current [ = =
€y

B3 HUH— =AHAHRIS O SEREIE (200V/div., 10A/
div., Sms/div.)
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