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Abstract of Thesis
#® X B B (Thesis topic): Modeling and Control of Interleaved Boost Converters
And Their Application to Photovoltaic Supplies

This thesis presents some studies on modeling and control of interleaved boost converters.
To study the converter behavior a signal flow graph nonlinear modeling method is proposed, which
provides a unified model from which large, small-signal and steady-state models are obtained.
Generalized algorithm is developed to draw the unified signal flow graph model of an N-cell
interleaved converter system without going into the details of operating modes. From this unified
signal flow graph model steady-state, large and small-signal models are deduced. Large-signal
response analysis is made with the help of TUTSIM simulator and compared with the PSIM
simulations. Small-signal responses obtained with signal flow graph method are validated with
PSPICE simulator results. In addition, experimental results are given to validate the signal flow

graph modeling of the interleaved converter.

Exhaustive investigations are carried on boost converter supplied photovoltaic system for
maximum power point tracking of the solar cell array. To improve the performance of the PV system,
an interleaved dual boost converter is proposed, which gives low ripple both in the source and load
side, high efficiency, and better reliability as compared to boost converter. Maximum power point
tracking schemes viz. load, solar cell array voltage based schemes for the interleaved boost converter

supplied photovoltaic systems are developed and demonstrated through experimental results.

The above methods depend on the solar cell array power computation using load/ array
voltage and other cell parameters. To avoid the parameter dependent search method for maximum
power extraction, tracking of SCA voltage corresponding to maximum power point voltage using PI
controller is proposed. Simulation and experimental results are provided to validate the proposed
method. The disadvantage of this PI controller based tracking is that, the tracking performance
depends on the controller gains. A unique set of controller parameters will not result in optimum
tracking performance for all solar insolations. To overcome this disadvantage, a fuzzy controller
based maximum power point tracking algorithm is proposed. This fuzzy controller based tracking
performance is experimentally verified and compared with PI controller based scheme. Experimental
results demonstrate that the fuzzy controller based scheme results in better tracking performance
independent of controller parameters tuning. Finally, signal flow graph method is demonstrated for
modeling the PV supplied converter system. Dynamic response analysis against step changes in solar
insolations and load are obtained.
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