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ABNORMAL CONDITIONS. THESIS ADVISOR: ASSOC. PROF. DR.

ANANT OONSIVILAL, Ph.D., 287 PP.
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GENERATOR/WIND TURBINE

This thesis presents a robust h-infinity loop shaping control for a doubly-fed
induction generator. In the thesis background information into the power system
operation and integration of wind energy is thoroughly explained. The problems
associated with the control of wind generators in the power system are discussed in
detail. Fundamental theory and literature review regarding wind energy conversion
system especially the doubly-fed induction generator is part of this work. A detailed
study of the control theory, grid codes, and a review of different control strategies
applied to the doubly-fed induction generator are given. Analysis of the doubly-fed
induction generator under voltage dips is discussed and the methodology of fuzzy-Pl
dual control to tackle this unbalanced condition is developed and tested. In this
technique speed and dc-link voltage are controlled using fuzzy logic controllers. The
robustness of fuzzy-Pl dual control over vector control is verified by simulations
results for the transient state, faulty state, and post-fault state. Furthermore, in the
thesis, optimal controllers of pole placement and linear quadratic regulator are
employed to stabilize the speed of the doubly-fed induction generator affected by
measurement noises. The optimal controllers manage to stabilize the speed under this

condition with a linear quadratic regulator showing the best performance.
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Finally, dynamic modeling and state-space representation of the dg - model of

the doubly-fed induction generator is performed. The model is used to design a robust
h-infinity optimal controller and a robust h-infinity loop shaping controller. The step
response, singular values plots, and harmonic spectrum of the doubly-fed induction
generator with optimal and loop shaping controllers are presented. The methods are
tested with the doubly-fed induction generator under line to line fault, three-phase
fault, single line to ground fault, double line to ground fault, and three-phase to
ground fault. The system response plots are validated by SIMULINK simulations
results.

Simulations results show that in the asymmetric voltage dip caused by line to
line short circuit fault the robust loop shaping control reduces the total harmonic
distortion of the stator voltage from 11.34% to 1.36% lower than the h-infinity
optimal control at 4.05%. This reduction in total harmonic distortion is validated by
the stability and restoration of the stator voltage when the doubly-fed induction
generator is controlled by the loop shaping controller during this fault. Moreover,
electromagnetic torque and quadrature axis current of the doubly-fed induction
generator show better results with the loop shaping controller than with the optimal
controller. The effectiveness of the robust h infinity loop shaping control over h-
infinity optimal control is also proved by the results of the direct axis current which

nearly tracks its reference value.

School of Electrical Engineering Student's Signature @i"’ﬂa

Academic Year 2019 Advisors Signature AV\M} 0 ‘




	01-COVER (ENGLISH) new
	02-COVER (THAI) new
	03-SIGN
	06-ABSTRACT (THAI) new
	04-ABSTRACT (THAI) new

	05-ABSTENG
	Binder1 ABENG
	05-ABSTRACT (ENGLISHI) new


	04-ACKNOWLEDGEMENT
	06-TABLE OF CONTENTS
	08-LIST OF FIGURES
	07-LIST OF TABLES
	10-CHAPTER I
	11-CHAPTER II
	12-CHAPTER III
	13-CHAPTER IV
	14-CHAPTER V
	15-REFERENCES
	16-CURRICULUM



