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November 10, 2012 Problem 9(b) Power Electronics

(2 pts) In a photovoltaic system, the voltage of the PV panel is first boosted to 2501 across a
capacitor. An inverter is used to interface this input de voltage ¥, =250 to the single-phase ac
grid, whose sinusoidal voltage is ¥ =120 20"V (rms)at 60 Hz. The power supplied to the grid is
500/ at a unity power factor (assuming the ripple in the ac-side current to be negligible). At this
operating condition, the inductor L between the inverter and the ac grid is such that the voltage
drop across this inductor is ¥, =5V (rms). Assume ideal components and the switching
frequency to be much higher than 60 Hz.

Draw the inverter circuit consisting of 1GBTs and diodes, label the IGBTs from one to four, and
then calculate and draw the duty-ratios of the four IGBTs as a function of @ . Label your graphs.




