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Abstract - This paper presents a L6kWlclass single
phase high power factor(HPF) pulse width modulation(PWM)
boost rectifier featuring soft comrmutation of the active
switches at zero current. It incorporates the most desirable
properties of conventional PWM and soft switching resonant
techniques. The input current shaping is achieved with
average current mode control and continuous inductor current
mode. This new PWM converter provides zero current tum
on and tum off of the active switches, and it is suitable for
high power applications employing insulated gate bipolar
transistors(IGBT's). The principle of operation, the theoretical
analysis, a design example, and experimental results from a
laboratory prototype rated at 1.6[kW] with 400{Vdc] output
voltage are presented. The measured efficiency and the power
factor were 96.2[%)] and 0.999%4), respectively, with an input
current Total Harmonic Distortion(THD) equal to 394(%], for
an input voltage with THD equal to 3.8(%], at rated locad
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Fig. 1 Circuit of single phase ZCS- PWM HPF boost rectifier.
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Fig. 2 Topologi of proposed ZCS-PWM HPF boost rectifier
(a) Mode analysis
(b) Ideal waveforms of each part
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Fig. 3 Input voltage and current
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Fig. 4 Experiment waveforms of each part
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Fig. 5 Experiment waveforms of voltage and current of diode
(a)Voltage and Current of D1
(b)Voltage and Current of D2

g oA ARY AT 293F71e] d3Ee) ux &
ethe 28 ¢ § Utk 4o Z dolezeN G E
oAz AGzEHZ2E Fole HE AdAE2e d38
AFH Atele] Azaged o8l wAHEY o FAE
#Asl7]) M B =ReAde 29 Saelrd Bz
ARY A H8 A FHMURHBCT)E 7H 600{V]
&34 theleu g AR3Fo 24 EMIRFI xolz2E )
AAA FHasAE £ Aok 29 ShielA vebd AxEY
gk 2EfaE BEe A 2ad deleudM 3
o8 25&40] FrlEle] e oW Aol Jehiug
HAHdYolMe B U FHE HIA doleEmE
(BYP100-Siemens, 1000[V], @& £ %-Vegp = 1.75
(V1,100 °, s8lns] 21& AZEsEAsigc ¥ 12 ¢
g A 220[Vrms)/60[Hz) 3 16[kWIF 237 M2
ZCS-PWM HPF #2E 2IMEe} 7]&9] sl 293 £
E Ao &8 ¥wd Aolrk ® oy g¥hEQl
PWM 328 AF7I0A dgsol e A Agsue ~
Aol £4d AL 4 4 o, MESL ZCS-PWM HPF
H2E JF7Y BEFA84dM BrtEHoXE AYe
o] vt &Y 08[%)EY we ANE Qg F 9
B OAS #$9¥ £ Uk 2¥W 68 ANEA AgE
ZCS-PWM HPF ®2¥ BZH7I8 28 715€ 713 V)
&9 =293 PWM HPF 328 AF712 &84 o
g BE& 5A4E vmdte Jeid Rolth 29 694 A
28 ZCS-PWM HPF ¥28 AF79 33 dod &
HE EE062(%)e] V&Y x93 PWM HPF &
.*:Eh 3%—7191 FE8O35[%hEC 27(%]BHE AL ¢
+ Tk

E 1 PWMa ZCS PWM #28 g§719) a4
table. 1 Losses of PWM and ZCS PWM HPF boost rectifiers

PWM HPF ZCS PWM HPF |
+A HAE AE i
As L A% | =99 |
S1 15.6W 45W 13.3W ~0
52 3.IW ~0
D1 7AW 33w 3.0W ~0
D2 - - 7.3W ~0
D3 1IW ~0
| D4 - 01w ~0
| 71e 28.7W B 26.3W
L] 104W 60.8W
ig 935% LL962%

98

@
-4

~ZCS-PWM HPF
—e—~HARD-PWM HPF

i ————

Etficiency(%}
4

el
~N

b
F

Y o

800 800 1000 1100 1200 1300 1400 1500 1600
Cutpue Power{w]

2¢ 6 stl=ANA3 ZCS PWM B2H JH7ie 58
Fig. 6 Hfficiency of the ZCS PWM HPF boost rectifier and the
Hard Switching PWM HPF boost rectifier.
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