Journal of Institute of Control, Robotics and Systems Vol. 15, No. 12, December 2009 1175

EfobE ZIME| AlAHe FESE NMS A
HIME HSHOl o ok B4

Nonlinear Adaptive Control and Stability Analysis for Improving
Transient Response of Photovoltaic Converter Systems
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Abstract: In photovoltaic(PV) generator systems, DC-DC converters are significantly considered for control system performance
in power quality point of view. This paper presents a novel adaptive control method for DC-DC converters applied in PV
generator systems. First, we derive a state-space average model of the converter system and then propose a reset control
methodology to enhance transient response performance for time-varying PV systems. For estimating parameters of a reset
control, a gradient descent optimization is utilized and an adjustment rule of them are derived respectively. An objective of the
optimization is that characteristic equation of an augmented system model which is formed with an converter system model and
an reset control is to trace a predefined polynomial given as a reference characteristic model. Next, we accomplish stability
analysis by means of a well-known Lyapunov theory for nonlinear converter systems including time-varying voltage excitation
from a PV generator. Numerical simulation demonstrates reliability of our control methodology and its superiority by comparison

to a traditional control strategy.
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Fig. 1. Equivalent circuit of PV generator systems.
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Fig. 2. I-V characteristic curve of PV generator systems.
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Fig. 3. DC-DC converter model of PV generation systems.
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