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The Current and Power Waveform Improvement of an AC Motor with Low Pass

LC Filter Driven by a Digital Bridge Inverter( | )
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Abstract

The characteristics of the current waveforms and 3® power waveforms of the variable speed
3® AC motor system driven by the single - pulse PWM investigated in this paper. The system
is composed of a digital bridge inverter and low pass LC filter.

It is confirmed that current waveforms and 3@ power waveforms can be improved by utiliz-
ing the high order low pass LC filter than that of lower order through computer simulation.

Also, we propose the low pass LC filter revised from the conventional LC filter,
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Fig. 2.1 Circuit Configuration of the Low Pass LC
Filter.
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Fig. 3.1 Circuit Diagram of the Full - bridge Inve-
rter with a Low Pass LC Filter
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Fig. 3.3 Current Waveforms of the Single - pulse
for Motor Winding at T, =50% of 20Hz, 50Hz
and 90Hz.

b.68E-81

(A}
8.3805-81
b.006E160

-0.3881-91

~0.600E-81

8.083E:88  D.4BIE-1  D.0825-81  .128R+88  8.16BE+M8 azufm]
Sec.
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Fig. 3.4b Current Waveforms of the Single pulse
for Motor Winding at 50Hz of T,=20%,
T;=50% and T,=80%.
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Fig. 3.5a 3® Power Waveforms of the Single - pu-
1se for Motor Winding at 20Hz of T,=
20%, T,=50% and Ts =80%.
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Fig. 3.5b 3® Power Waveforms of the Single - pu-
Ise for Motor Winding at 50Hz of T,=20%,
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Fig. 3.6 Current Waveforms of the Single - pulse
for 3rd Order Butterworth's Filter at T =

50% of 20Hz, 50Hz and 90Hz.
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Fig. 3.7a Current Waveforms of the Single - pulse
for 3rd Order Butterworth's Filters at
20Hz of T,=20%, T,=50%, and T,=80%..
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Butterworth's Filters at 20Hz of T,=50%.
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Fig. 3.8¢c 10 Power, Current, and Voltage Wave-
form of the Single - pulse for 3rd Order
Butterworth'’s Filters at 50Hz of T, =50%.
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Fig. 3.7b Current Waveforms of the Single - pulse
for 3rd Order Butterworth's Filters at
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Fig. 3.8b 30 Power Waveforms of the Slngle -
pulse for 3rd Order Butterworth'’s Filters
at 20Hz of T,=20%, T,=50%, and T, =80%.
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Fig. 3.8d 3® Power Waveforms of the Single -
pulse for 3rd Order Butterworth's Filters
at 50Hz of T,=20%, T,=50%, and T,=80%.
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Fig. 3.9 Current Waveforms of the Single - pulse
for 9th Order Butterworth's Filter at T,=
50% of 20Hz, 50Hz and 90Hz.
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Fig. 3.10a Current Waveforms of the Single - pulse
for 9th Order Butterworth's Filters at
20Hz of T,=20%, T,=50%, and T, =80%.
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Fig. 3.11a 3® Power Waveforms of the Single - pu-
Ise for 9th Order Butterworth'’s Filters at
20Hz of T,=20%, T,=50%, and T,=80%.
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Fig. 3.10b Current Waveforms of the Single - pulse
for 9th Order Butterworth’s Filters at
50Hz of T,=20%, T,=50%, and T,=80%.
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Fig. 3.11b 3® Power Waveforms of the Single - pu-
Ise for 9th Order Butterworth's Filters at
50Hz of T,=20%, T,=50%, and T, =80%.
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Fig. 4.1 Current Waveforms of the Single - pulse
for 3rd Order Revised Filter at T,=50% of
20Hz and 90Hz.
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Fig. 4.2a Current Waveforms of the Single - pulse
for 3rd Order Revised Filters at 20Hz of
T,=20%, T,=50%, and T,=80%.
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Fig. 4.2b Current Waveforms of the Single - pulse
for 3rd Order Revised Filters at 50Hz of
T,=20%, T,=50%, and T,=80%.
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Fig. 4.3a 3¢ Power Waveforms of the Single -
pulse for 3rd Order Revised Filters at
20Hz of Ts=20%, T,=50%, and T, —80%.
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Fig. 4.3b 30 Power Waveforms of the Single - pu-
Ise for 3rd Order Revised Filters at 50Hz
of T,=20%, T,=50%, and T,=80%.
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Fig. 4.4 Current Waveforms of the Single - pulse
for 9rd Order Revised Filter at T,=50% of
20Hz, 50Hz and 90Hz.
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Fig. 4.5a Current Waveforms of the Single - pulse
for 9rd Order Revised Filters at 20Hz of
T,=20%, T,=50%, and T,=80%,
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Fig. 4.5b Current Waveforms of the Single - pulse
for 9rd Order Revised Filters at 50Hz of
Ty=20%, T,=50%, and T,=80%.
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Fig. 4.6a 3® Power Waveforms of the Single -- pu-
Ise for 9rd Order Revised Filters at 20Hz
of Tg=20%, T,=50%, and T,=80%.
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Fig. 4.6b 3® Power Waveforms of the Single - pu-
Ise for 9rd Order Revised Filters at 50Hz
of Tg=20%, T;=50%, and T,=80%.
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