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Abstract:

In this paper, a high step-up converter utilizing high voltage gain and low voltage stress on the
switches is introduced, which provides zero-current switching for both switches. The designed
auxiliary circuit, in addition to creating software switching conditions for the converter elements, also
enable the transfer of snubber energy to the output. This circuit consists of only one snubber capacitor,
one auxiliary diode, and one auxiliary coupled-inductor. Since all diodes are switched off at zero
current, there is no reverse recovery problem in them. Also, due to the absence of an auxiliary switch
in the converter, its control circuit is very simple. The proposed converter with a power of 110W and
an output voltage of 340V is simulated in Pspice software and the results obtained are in good
agreement with the theoretical analyses. Also, a prototype of the converter has been implemented, the
practical results of which show an efficiency improvement of 5% compared to the hard switching
counterpart.
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Figure (1): Schematic view of the proposed step-up converter
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Figure (2): Equivalent circuits of the proposed converter in a) first state b) second state c) third state
d) fourth state e) fifth state
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Figure (3): Key waveforms of the proposed step-up converter
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Figure (4): Voltage gain diagram of the proposed converter under duty cycle variation
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Figure (5): Normalized voltage stress diagram of the semiconductor elements of the proposed converter under duty cycle
variation.

S5t amd i ¥

PSPICE 331 ¢ )0 (s 5 (b o0kt JowaeJsd slo (oo ,0 485 &jp0 glo Jolod (ys Sl ol
Sl sles g ol 00 05,51 (V) gz 5o oad b Jowe gl lodl jolie 5 lasein ool 0nd (g3lo apnd
Joe slo ldl o 8 o jo olpiiin Jouwe jJUT b a9 b 0gd o 00ls (yLid (F) UK 0 55 o0 (55le acds Joue
Sl Ol 5 5y ile 4l Slzge JSB (M) 5 (V) SLISS 005 oo 5lw 4l 5 (b SV - Gy sl
Gl e b lym Lmasges (i (s, alisd 4o ol aseiis a5 jshilan ams oo bt |, oolgidny oo M2y M1
IV Lyl Silo a5 conl @b, Yb s b 5Ly 50 ol (ogals alasd )8 .0gd oo opibgy ZC &gy diys g aidly
oo oanlie a5 sluilan 5 el o 03,51 () S 0 D 5 D2y D1 (gloogss oz ol lyzmmpgms i gals (sl
9Sme ljl JShe 5 055 g0 (bl ZC Ll o g andly palS bl ol ogs (ad (hgals oo j0 008
“so ol 1 Do sgas plz gse IS0 (V) USa 5 ams oo ol |, Da (SaS 030 oz e S5 (1) IS ol
205 ogSre 23l JSde 5 gl Az 50 5 Sl il s (a5 ZC Sy a5 s

NN


https://jeps.dezful.iau.ir/article-1-521-fa.html

b 89955 Olyz ey 9 420 Glyz 50 (Si0elS b oz canlidl Ly Joe

Journal of Novel Researches on Smart Power Systems - VVol. 13 - No. 2- Summer 2024

[ Downloaded from jeps.dezful.iau.ir on 2025-10-24 ]

Table (1): Specifications and values of the proposed converter elements
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Figure (6) Schematic of the simulated converter
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Figure (9): Simulation waveforms of current D4 (top), current D2 (middle) and current D1 (bottom) (2A/div, 1ps/div)
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Figure (13): Photograph of the implemented converter
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