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Voltage Amplitude Control of Square-Wave VSIs with an R-L Load
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ABSTRACT

This paper proposes a modified ¢ conduction
mode for controlling the output voltage magnitude
of three-phase square-wave VSIs with an R-L
load. From the viewpoint of both power capacity
and switching losses, three—-phase square-wave
inverters are now used in most high power
systems. When the square-wave VSI is driven
with @ conduction mode to control the magnitude
of output voltages, interval over than half period
is operated with 180° conduction mode and the
other interval with 120° conduction mode. In 120°
conduction mode operation, two output terminals
are connected to DC supply and the third one
remains open. The potential of this open terminal
will depend on the load characteristics and is
unpredictable except the case of pure resistive
loads. To cope this problem, we propose the
modified @ conduction mode.
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Fig. 1 Three-phase VSI.
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Fig. 2. Gate signals and output voltage in
a conduction mode.
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Fig. 3 Line-to-line voltage for R loads.
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Fig. 4 Line-to-line voltage for a = 140°
in a conduction mode.

3. T8 axT s

T35 AuEst 120 S5 WA &4 @ F

- 481 -

37} R-LE-sto]ld A 2d8aA 5 & dxe A4
7} Rael EAd ugt gt o dYE
g R-LESY delx 2FALY 271E Al
7] 98 a¥ 59 2 F£A 5L AL
t}. o] HAME o= YolE A3 F 2AAx
AZ 3 AzE HLEBEg AFdA 180°ETH
Nog ¢AH} ol ACEANZE A WFI|
Mot ol 90°E FAoz st BUE HAAAL
oA WEo] SR g

B=(r-a)/29 BAE ol&ste 19 5(b)e A
ZASYS Fd 52 Afstd

Vag= ﬁj‘lnlj: cos—'éﬁ {Zcos n(—%——g)—l}sinn(wH%) 3
olt, no) &4 ol3 cos(na/6)@ol 39 wiFolA 0
olmg ZAste 1z AFE GmETDAT =
t} olul a<r/201d $4do] WAHEZ a>1n/2
oojo @k, olst Zol WAE a7t xf2<a<n
o WelE AAmE AR Madsl Axg

——a —

o[8[ w4l sn [

BB n—p m+p 2n+B

Q, |11 [ []

/34 Tan3-p

B
o]0 | n— 0

-n/3-p 2n/3+p Sn/3-B

Q4—_—‘|3H '
Q, [,

~/3-p T an3+p m/3-p

o T 10

“n/3+B 2n/3-B 5u/3+p

(a) Ho|= 2l

p n-f [ B 2n-f | [2n+B
%]

zﬂﬁ_ . r51z/3+[3
B |V HRELEE] sn3-f | "

e —na:f F Rt . m_ .
7P L

(b) &3 MzHHet

a8 5 43 g TSYAe AHOIE Mot &MY
Fig. 5 Gate signals and output voltage in
modified @ conduction mode.
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Fig. 7 Line-to-line voltage for PWM scheme.
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