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Design for TCM drive at 2 MHz or higher Clarify design requirements for DC-AC converter.

Rintaro Kusui, Takuhiro Uzawa®, Hiroki Watanabe, Takumi Iwamoto, Jun-ichi Itoh, (Nagaoka University of Technology)

This paper proposed a DC-AC converter designed for TCM drive above 2 MHz, focusing on the inductor design. Simulation results

show the validity of the inductor design to obtain the desired minimum switching frequency and the trade-off between THD and

maximum switching frequency. In addition, it is shown that raising the minimum switching frequency to 2 MHz will result in non-

interference with radiated noise and the AM radio bandwidth when the inverter is driven.
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(d) ModelV
Fig.1 Circuit configuration and operating mode

(c) Modelll

of TCM inverter.

|
I'a Model Model 4 Modemn Modelv
Hloga < pia—> Hoog -2 pia—b c
i >
Al Al
| ot l
-l -l
bot S g peak

TSW TSW

(a) I(Mode I,101) (b) I ModeIlI,IV)

Fig.2 Inductor current waveform 7z,

on <«— Model or Modell —»<«— Modelll or ModeIV—»
S1 oFF F 7 O

Sz 8'!):— . e

ON
Ss OFF

Sq 8.’;‘."

+Vae

Ve

oo
| +Ih°'"ré AN \/ s

L Lot 55
|

AVAYA

i
'Ipeak

Fig.3 DC-AC conversion method with TCM control.
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(b) Mode I

(a) Mode 1
Fig.4. Circuit configuration and operating mode

of TCM inverter with unipolar modulation.
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Fig.5. DC-AC conversion method with TCM control.
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Table 1. Simulation Parameters.

Simulation conditions Value
DC-source voltage Vg 400V
AC-source voltage Vy 200 Vrwms
AC Command Current lgng 5 Arms
AC-side inductor L 3.5uH
Switching minimum frequency faw mn 2 MHz
Filter Capacitor Cs 1nF
Filter resistor Ry 796 Q
Bottom current Iyt 00A
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Fig. 7. Operation waveform with bipolar modulation.
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Fig. 8. Operation waveform with unipolar moderation.
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Fig. 9. Output current with maximum frequency of 4MHz.
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Fig. 10. Output current with proposed current controller.
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