
Case Study on Power Electronics 

Assume you are given 20 solar panels (24 V and 300 W, each) to be installed as an off-grid 

residential source of electricity in the city of Ottawa.   

Arrange the panels on the left side of this space to produce electricity at 96 V. On the right 

side arrange the rest of devices as described later 

 

 

 

 

 

 

 

 

 

 

 

Panels                                       96VDC             24VDC               120VDC                 120VAC 

 

Calculate the total output power from the solar system in kW, energy in kWh and total output 

current from the system: 

 

P (kW) = 

P (kWh) per year = 

I (A) = 

 

 

Design a 24-V battery charger (Buck converter) to store electricity from the panel pack. Use a 

MOSFET at 2kHz switching frequency, for 10% ripple current and 10% ripple voltage. 

Assume efficiency of 90%.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Design a 120 V Boost converter that comes out from the battery. Use a MOSFET at 2kHz 

switching frequency, for 10% ripple current and 10% ripple voltage. Assume efficiency of 

90%.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Draw a circuit diagram for an inverter that converts DC from the 120-V Booster to AC at 120 

V, 60 Hz to power the AC breaker panel for the house use. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

I = Vo(Vs-Vo)/fLVs ; Vc = I/8fC ; I = VsDT/L ; Vc = IoD/fC ;  = Po/Pin  

 


