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Design a PV-side converter to supply a constant-voltage bus rated at 12 V DC. One

of the non-isolated topologies should be used.

a) Choose a crystalline-based PV module to be the power source. The PV module
should be constructed from either 60 or 72 cells in series connection. Formulate
a simulation model to represent its output characteristics.

b) At STC, the PV module is operated at the MPP, which is represented by V)
and /,,pp. Based on the rated bus voltage, calculate the duty cycle at steady state
with the assumption of CCM.

c) The switching frequency is designed to be 40kHz, the peak-to-peak ripple
voltage of the PV module is specified as 1% of Vypp, and the peak-to-peak
ripple of the inductor current is specified as 20% of 1,pp. Find the rating of the
inductor (L) and capacitor (C;,) to meet the above requirements.

d) Build and show the simulation model to represent the system operation.

e) Apply the specified switching duty cycle to the PVSC and simulate the sys-
tem operation. Plot the waveforms of i/, v,,,, i,,, and p,,, to prove the converter
design, operation, and simulation.

f) Plot the zoom-in waveforms of i;, v,,, i,,, and p,,, to check the ripple voltage
and current and verify the design specification in the steady state.

g) Build and show a simulation to represent P&0O MMPT for the desined PV system.

h) Build and show a simulation to represent IC MMPT for the desined PV system.
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