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The aim of this work is to develop an AC-to-DA converter with universal in-
put and output characteristics, namely a wuniversal AC-to—DC converter. This con-
verter should have a sine wave of the source current in phase with the source
voltage and a wide control range of DC voltage. Furthemore, it should be com-
pact and cheap.

The single-phase step-up/down PWM AC-to-DC converter is proposed. Two
PWM control strategies and a digital PI controller are provided for the improve-
ment of the source current waveform and the oscillatory tansient operation in
the output voltage regulations, respectively. After the comparative study of
three-types of single-phase configurations, the step~up/down single-phase PWM
AC-to-DC converter with one switch is selected as the desirable configuration.
Its validity is verified by the experiment using a microprocessor-based control
system.

The proposed PWM control strategies are difficult for execution and a large

DC reactor is necessary to reduce the ripple in the DC reactor current and im-



prove the source current waveform. Then, a thee-phase step-up/down PWM
AC-to-DC converter with a simple and practical PWM control method and a
new input filter design are presented. The characteristics of the three-phase PW
M AC-to-DC converter are investigated by the computer simulation. As a result,
the ripple of the DC reactor current becomes smaller, and consequently the DC
reactor can be reduced remarkably compared with that in the single-phase one.
Then, the PWM control strategy becomes simple with highly improved source
current waveforms and wide control range of DC voltage.

At the and, a prototype analog experimemtal stand of 3k VA three-phase PW
M AC-to-DC converter is built, and validity of the proposed converter is highly

confirmed because it satisfied the requirement settled at the beginning of this
work.

WNXBEORKRRODEE

K, BEWEDEIEGHETAN IR OAIEESRHD, BHOTHEEEEOR
KIELUT OIRCERE DEEREE S 2 FoF LLWPWM AC/DCERBAREL, ER
IO EDREBEMEAHRLLIDOTH D, HRDODAC/DCERB TR, BEXRIBERN
Linfgbhich o, RELLEBRBTE, V77 M AL XAF—-ERERE LTH
W, R v FYITRFOAY - F7HBEAC L0 ARER RS LT,

7, BHEEREBH TR, ANDE1I2ENT I Ldie, BERELAATEE Y EX
BT 571 2NVPWMHBEZREL, <M /o2 v va— 2tk 5PWMEIHE% A]
BB Lo 2LT, HHATIAM v FVI/RTORKEID 3 24 TOFBRBIHEL, A
HBHEHBRE L, —2DX1M v F v VEFERHSAC/DCERELRE S EANTH
B ExRLI, UL, BHERBRERTE, ANHTERSY 1 CHHTIE-DIE, =30
F—ERERTHIDCY T 7 MOBRBVERBEBECHE L TAEL LB EWVLI KA
i LI,

wie, BHEIE TCORESEZMBIRTHE LS, LV RERHNIBEDAC/DCERE %
Big L, ZHEBREHROPWM AC/DCEBRBC S VLWTHE L, 7F 7 umEBCX 5P
WM 2 — v REEERER L, BIRPAC/DCERBICE G 5 TEEREELL EOPWMEIHE
ZARBT 5 &L b, PWMEBMECH > BRAKELABREL, BEREERAFERKEETHAN
TANZDREAET T, ThED, FWENHEHGBH CERERABEREELRMHEDE
R TE, HHIBEHHOPIHEROY 1 vARET B LY, ¥4+ v 08
HORV, ==L AH ML ESAC/DCEBRBYER L, ¥, DCYVT 7 +
NVEBDIEBRBBEBCHB LT/, FAPCL TS THI E%R LT,



BEDX>, FRXIE, AC/DCEMBOPWMHBEEABHRET 5L L b, XKD
BRBTRERTE b T, —POFRBCIIBEE, LBRERBEEORAMEEL EDIA
WHABEESIEA T E T 5AC/DCEBRBLZHREL, v 1alb—v a YEIURERE
CEDFERIVESOHMAEBTEY, T¥EFETEHEZABE,

ARXDOAE, BERABLIUORKRAB L ED TRANCEE LILER, ARTEL
(W) D¥MCETHIDERDBN S,



