HA

A Multifunctional Three-Phase Electronic Step-Down Transformer with Constant
Output Voltage Characteristics
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ABSTRACT

In this paper, a multifunctional three-phase electronic step-down transformer with output voltage
stabilization characteristics is presented for custom power applications. The proposed electronic transformer
has some advantages and features as follows: 1) It has 40 % weights lighter than that of commercial
magnetic transformer, 2) It has output voltage stabilization characteristic with regulated output voltage over
input variations, 3) It cab be operated as circuit breaker in the case of emergency, 4) It can be operated
with so called soft starting function. Moreover, the electronic transformer may have stand-by power cutoff
function and act as distortion compensator. This paper show the circuit diagram and present its features

through various PSPICE simulations.

2|121E © HA4 WMY), Custom Power, AC-AC AWE, et <43

‘o STH ST 7| HhE M B atut

HsYxk 2001. 6. 12,

309



FRAGHRFASS =04 A5d A28

.M =2

vt e F87h) APAY AR zE A
By 2A Sold dge Waals] AR 240
2 wgbrle de Abgslel giohll E@ 4w
ol &Evlel AFBAALYANE W7
BHE AL 4F s)7le) FFes Al AR
oz A, 4Fe a7E WHdty B4H
oz AgAR Y. ey, JEY WP
BE olS A3 RAYA BFs] YR ohud,

Al 4 B AAEQNH A 839 27
oz Fgeth E, AW WAE YA

HEol g FHAYeZ ehde F A
71%°l it

B =R ME 34 Buck AC-AC ZAWEE A}
£33 AAA W) A2de Aokt Aetd
Az Wl e 2L 5L ZeEd. A
X, BAY Rzt 55 A6k #elr)e] 30~40%
FFola, &5, PWM Aojo 93l gt
o] £33 A Arje EHAYE F
besta, AA, 4t £959
emergency®] Wate] I EAHIZ FFHY FE

;(]5 p= Zdo]

S1EH2-31
Eg AARYA FHALE AAE F7HA
Do Faole EAAR

g A4E4 & #4
, A7l & Fu1gel we FREA A
137153 frE J"¥Hte dig BAvE
T Z271% & oH4]. 28 12 Custom Power
71712 A" A Egrle dg F4 A

Surge
Custom
—x Power =
—— Equipment Ciean
HIa
e
impulse

Power
Outage

8 1 oY MY 9=
Fig.1 Input voltage distortion

310

7)%5& Uehdo,
B =FdAE 34 Buck AC-AC 7AW E| 7]
& AN W] N2YE Rolm, FH5Y

2 4
& A9t 58, 29 1049 2e 4 A
o sagit surgeol thatel ARF FAATE @
= Alol7lge AAsn 2
Algdoldoz nelr

A484F PSPICE

TIPNEN-TRECFS

a9 28 AR ¥V 2 ALEEE 34 Buck
AC-AC PWM THEE H2I,

X‘T‘_|

X
-
YT C
Vse —Y‘v LD

+

T _.I CL

z

28 3. 34 Buck AC-AC ZHE
Fig. 2 Three-phase Buck AC-AC converter

29 2944 X¢ X'e ¢ IGBT 282 +
AEw, wets 3789 REo] Hasdti, Q9
o} AHAEHE EHILHZ AEHAG5E]. E R
2 F3tE el

aY 29014 29 X, Y, ZE= EAl9 ONSH,
olml X', Y, Z'E BAldl EF OFFs i, 99
Aol WEIE T3l K3to]l dAgdEd. X X,
Y, Z7} BA OFFE W& X', Y, Z'7} 2%
ONSlo] gz &£¥Ze] Helsln, Helo oy
Ae Iy 24X E B3td #Fec 18e
2 19 29 32+ Duty ratio, D v & 79t
o AJHsE Zge Fo3t=E o F, 4
(D} 2ol DE Alojsty dH gl gk &9
Ao 218 Ao



At 29 BAE ZE Vs 3¢ AAY AU4E v

it

V,= DV, 1)
q71M, Vo Ve Z7 349 83 JYH
AC 7%t Hagtg vehd

a9 39 #¥L& D=05 FF, &Y XA
g, PWM #izd dE gt Mgt "
E 9 AFE 77 Hen ®E 12 1Y 29
38 & AlgdHo)M sted A8"H F2AHs
AojAge] gEeith. 19 394 D7f 05Y #,
YA AHAAYY 1/20] €& B F sl

B 1. 3 2™t Mo
Table. 1 Circuit parameter and control variable

713 ¥y & &
Vs | Input Phase Voltage 20V
L Filter Inductor 200 pH
C | Filter Capacitor 100 wF
R | Load 10 @
f Supply Voltage 60 Hz
fs | Switching Frequency 10 kHz
D | Duty Ratio 0.5
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Fig. 3 Operation waveforms: (upper) input line-to
-line voltage{v(al,b1)) and output line-to-line vo-
ltage(v(a3,b3)), (middle) line—to-line voltage to
filter, (lower) filter inductor current
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