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(Three-phase current-fed soft-switching type resonant DC-link snubber converter with switched capacitor)
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Abstract

AThis paper presents a novel three-phase current-fed Pulse Width Modulation converter with switched- capacitor type
resonant DC link commutation circuit operating PWM pattern strategy under a design consideration of low-pass filter,
which can operate on the basis of the principle of zero current soft-switching cormmutation. In the first place, the
steady-state operating principle of this converter with a new resonant DC link snubber circuit is described in connection
with the equivalent operation circuit, together with the practical design procechre of the switched-capacitor type resonant
DC link circuit is discussed from a theoretical viewpoint on the basis of a design example for high-power applications.
The actively delayed time correction method to compensate distorted currents due to a relatively long resonant
commutation time is newly implemented in the open loop control scheme so as to acquire the new optimum PWM
pattemn. Finally, the experiment of set-up in laboratory system of this converter is concretely demonstrated herein to
confirm a zero current soft-switching comrmutation of this converter. The comparative evaluations between current-fed
hard switching PWM and soft-switching PWM converters are carried out from a viewpoint of their PWM converter

characteristics.
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Fig. 1 Three-phase current type PWM converter using
switched capacitor type quasi resonant snubber
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Fig. 2 Operating waveforms of each mode
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output current

A MAY Vo 200[V]
Aoz f 60[Hz]
EEIEELERY 11[mH]
| ZEo) gAY G 9uf]
Bz TAsze olgy L, 16[uH]
Bz ZAs 2o FsiAe C, 011[u]
Ag A8 1, 5[A]
A= glag] Ly 190[mH]
Aglel a4 £, 2.16[klk]
AN 7] 24 AY KV, 396[V]
(K=14 Vp =2830[V])

F A HE A9AdE HEE 29X IGBT %4
E(MBHOL-120)] S A A& the] L =(ERD 60-100)7}+ Wi
o Ay axG Ao 2ldEls Mn-Zn #lelol€
Fo}(Ferrite Core)2 7®AJE)= Ceramic CapacitorZ A&}
o 38g FAsch Fig 19 787 $3sta 18 el
F 2o dele ©-23 "-22A9] e AF H¥S
Fig. 3 (@% Fig. 3 (b} YelNCE Fig. 3014 €-23}
H-o o] Ak AivE AR, JAF oZTE ~Ae] 4

)
i3] .
HEL = AL T 5 AT

o o

s

Cureent 2 ZR/Alv Valtage T 1G00/4iG Yime : SODUA/dRY

(b)

Fig. 3 Voltage and current switching waveform of a
main switch
(a) Main switch of turn—on
(b) Main switch of turn-off
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Fig. 4 Voltage and current switching waveform of a
auxiliary switch
(a) auxiliary switch of turn-on
(b) auxiliary switch of turn-off
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Fig. 5Resonant capacitor and inductor of waveform
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