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ABSTRACT

This research presents a DC-to-DC boost converter circuit with high voltage gain and low loss by
using soft-switching technique to solve the limitation of the voltage gain rate that is not high enough to be used
in conjunction with a micro-inverter that supplies AC power to the energy harvesting power system. The
proposed high voltage gain DC-to-DC boost converter circuit deposits a voltage at the capacitor which can be
amplified by a certain number of N times depending on the connection of diodes and capacitors. This also reduces
the loss incurred in the circuit by installing a passive lossless snubber circuit to reduce the loss caused by the
switch by using a soft-switch technique. This is a result of the resonance of the snubber inductor and the snubber
capacitor with the diode acting to stop the resonance condition. Circuit simulation using PSIM program simulated
the use of a 340W solar panel with a circuit presented at a switch frequency of 50kHz, a 1mH inductor and a
1uF capacitor as well as an 16uH inductor snubber and 5nF capacitor snubber. The results of the simulation show
that the proposed voltage boosted DC-to-DC converter circuit can actually increase the gain and can reduce the

switching losses in order to enhance the efficiency of the circuit
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Variable Parameter

v Cell output voltage (V)

PV

Cell output current (A)

R, Cell series parasitic resistance (£))

R, Cell series parasitic resistance (.Q)

q Electronic charge: 1.6 x 107 (Coulombs)
K Boltzmann constant: 1.38 x 107 (J/K)

T Absolute temperature (K)

n Diode ideality factor: ideally n =1

Cell reverse saturation current: 10-12 (A/lcm? )
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Parameter Siemens Omnik LG
DC Operating Parameters
MPPT voltage range 22-36V 26-40V 24-48V
Operating Range 16-36V 22-50V 22-60V
Maximum DC input voltage 45V 50V 50V
Maximum DC input current 10.5A 10A 11.5A
Independent MPPT 1 per module 1 per module 1 per module
AC Operating Parameters
Maximum AC output Power 300W 300W 300W
(=40 to 65 °C)
Output power factor 0.95 0.99 0.95
Nominal AC output voltage range 211-264V 200-280V 180-280V
Maximum AC output current 1.3A 1.T1A 1.3A
Nominal AC output frequency 50Hz 50Hz 50Hz
Efficiency 95% 95,5% 95%
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Soft-switching Soft-switching
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