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Table 1. Converter parameters

Parameter Decsignator | Value
Nominal power, W P 100
CF voltage, V Ver 10-15
VF voltage, V Vyg 400
Operation frequency, kHz fsw 100
Transformer turns ratio (Np/Ns) N 1:6
Magnetizing inductance, mH L1x m 34
Transformer secondary leakage ind., uH | Ltx jeax 8
Inductance of input inductors, uH La 1B 44
Capacitance of output filter, uF Cs, Cy 2.2
Capacitance of snubber, pF C, G, 265

Table 2. P semiconductor devices parameters

Component | Device Parameters

CF Infineon Vps = 100 V; Rpg(en) = 3.5 mQ
MOSFETs | BSCO35NIONSS | I, = 100A, t,, = 62 ns, Cogs = 770 pF
VF Infineon Vps =650 V; pgeny = 190 mQ I = 59 A,
MOSFETs | IPB60R190C6 t, = 430 ns, COSS = 85pF

Experimental data is shown in Table 3. The difference in theoretical and experimental
voltage gains can be explained by the assumptions and simplifications used in theoretical
equation.

Table 3. Experimental results forward operation

VCF, V |DREV | Theoretical | Experim. | Losses, |1, %
gain gain W

10 0.104 |3.42 3.33 7.89 92.11
11 0.086 |3.05 3.03 6.29 93.71
12 0.069 |2.77 2.78 5.39 94.61
13 0.051 |2.51 2.56 4.53 95.47
14 0.033 |2.31 2.38 3.81 96.19
15 0.017 |2.15 2.22 3.66 96.34

6 Conclusions

A novel current-fed flyback converter was proposed and analyzed. One of the main
features of proposed converter is that all semiconductors are operating under soft-
switching conditions at all switching transients. Also proposed converter due to utiliza-
tion of the circulating energy features higher DC voltage gain than in traditional current-
fed converters. Moreover, due to the special control algorithm it futures natural clamping
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of input inductor convertor does not require any additional clamping circuits. Peak
power stage efficiency during experimental verification reached 96.34%. Converter
switching frequency can be increased without significant efficiency drop thanks to the
soft-switching operation. This allowing to decrease size and price of magnetic compo-
nents and so the price of BESS in general.
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