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9- Results: 

In this thesis a Piecewise affine approximation (PWA) technique is introduced for modeling of switched circuits. This model is much more precise in predicting the dynamic response of averaged nonlinear model compared to linear model. This thesis also presents a piecewise linear controller synthesis method  converters described by the PWA model. <pdeling of a Dc/Dc buck-boost converter presented as an illustrative example to show favorable properties and broad utility of this approach.
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Abstract (Max. 300 words for M.S and 500 words for PhD. Thesis)

Switching power converters have become ubiquitous in consumer products as well as in industrial, medical, and aerospace equipment due to their high efficiency, low volume and weight, fast dynamic response, and low cost. The most common technique for analysis and control of power electronics circuits is switch averaging. The model is not linear however, and often results in a multiplicative term in the state equations. Hence, it is common to perform a small signal linearization of the model about an operating point. Models obtained with such method involve considerable approximation, and produce results that are limited for higher performance designs. 

In this thesis a Piecewise Affine Approximation (PWA) technique is introduced for modeling of switched circuits. This model is much more precise in predicting the dynamic response of averaged nonlinear model comparing the linear model. This thesis also presents a piecewise linear controller synthesis method for Dc/Dc converters described by the proposed PWA model. It is shown that the proposed controller synthesis problem can be formulated as a convex optimization problem involving linear matrix inequalities, which the solution is quite feasible using commercially available software’s. The synthesis method is well suited for DC/DC converters having wide range of variation about their operating point.

Modeling of a DC-DC buck-boost converter presented as an illustrative example to show the favorable properties and broad utility of this approach. The approximation preserved the stability of the original system. In addition, a simulation on this converter presented to demonstrate the performance of the proposed method for modeling synthesizing the proposed controller.

Keywords (5 to 7 words): 1-
Dc/Dc Converters
      2-
Piecewise Affine systems
           3- piecewise linear H∞ controller                                     4- Semi-Definite Programming 
5- Linear Matrix Inequality.
Supervisor’s Signature





Date

Graduate Department Signature 

