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Abstract  : This thesis work describes the local installation of a combination of three renewable 

energy sources, namely, a wind driven DFIG, a solar PV unit, a biogas driven 

squirrel-cage induction generator (SCIG), and an energy storage battery system. 

Initially, this work investigates the operation of wind driven doubly fed induction 

generator (DFIG) with solar photovoltaic (PV) system for supplying isolated loads. 

A simple control strategy has been developed to maintain a set voltage and 

frequency at the DFIG stator terminals which is envisaged as a virtual grid for 
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supplying loads. This is achieved by effective closed-loop control of a PV fed 

sinusoidal pulse width modulation (SPWM) inverter connected at the rotor 

terminals of DFIG. A boost converter is interfaced between solar PV panels and 

battery to enable maximum power extraction from PV panels. A single sensor-

based maximum power point tracking (MPPT) algorithm has been developed for 

solar PV system. The MPPT algorithm monitors only the output current of the boost 

converter, as the output voltage of boost converter is held at a constant value by the 

battery bank. In order to demonstrate the successful working of the proposed hybrid 

system, a prototype has been fabricated in the laboratory and tested under different 

operating conditions. 

  

In addition, investigation has been carried out by appropriately adding a capacitor 

bank and a DSTATCOM, to share the reactive power requirement of the hybrid 

power system. Here, hybrid power system consisting a wind generator, solar panels, 

battery bank, and a biogas driven generator has been considered for installation in 

isolated locations. Four different modes of operation of the system based on energy 

generation by the different sources and reactive power support provided by 

capacitor bank and DSTATCOM, have been studied. Under each mode again, 

different cases are considered, in respect of the nature of speed of the generators 

and the magnitude and power factor of the load. In all these modes and their sub 

cases, the solar irradiation is varied from one level to another linearly.  Performance 

of various modes of operation of this coordinated scheme has been studied through 

simulation. In all the cases, it is shown that, irrespective of the variation in 

irradiation, the inverters and controllers designed and operated in the system, 

maintain constant voltage and frequency at the load terminals. Further, the real and 

reactive power balance is accomplished through the closed loop control of a PV fed 

SPWM inverter at DFIG rotor. 
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