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This thesis deals with two main topics of DFIG-based wind power system: Control and Structures.
These are very fundamental yet essential for DFIG research. New approach for these aspects are
proposed in this research. The nonlinear control method is proposed to stabilize the DFIG system
under several scenarios, as changes of machine parameters and voltage disturbances. The proposed
method can overcome the issues of a traditional Pl-controller for DFIG under these case studies, as

reported in simulation study.

The research also proposes a low-cost structure, in which a simplified converter is employed to
replace grid-side converter of DFIG. Hence, it can decrease the cost of the conventional DFIG
system. Moreover, to keep the power quality in the simplified structure, the method of Self-
compensating DFIG is proposed and analyzed. The low-cost system is compared with the traditional
DFIG system in detail. In addition, the new sensorless MPPT method is presented for the hybrid
PV-DFIG system. The hybrid system is introduced in previous research to combine PV and DFIG
and reduce the number of converters. The proposed MPPT method can also reduce the number of

PV sensors. Hence, with the sensorless control, the cost of the hybrid system can become cheaper.

In the chapter on experiments, the module-based experimental systems are demonstrated. These
systems are built based on respective projects in Power System Lab, Shibaura Institute of
Technology. The wind power system based on modules, which is mainly involved in this thesis, is
designed and developed. In addition, a review of flicker issues and flicker mitigation methods in
Wind power system is stated in this thesis. It provides fundamental understanding on the state of the

art in mitigation methods.

*official use only



	Abstract_Thesis_Danvu_NA12501
	③Dan Vu（藤田）
	②博士論文審査結果の要旨（公開用）_20150717Dan Vu
	1508271759-8460-10-A4-00001
	1508271759-8460-10-A4-00002
	1508271759-8460-10-A4-00003
	1508271759-8460-10-A4-00004
	1508271759-8460-10-A4-00005
	1508271759-8460-10-A4-00006
	1508271759-8460-10-A4-00007
	1508271759-8460-10-A4-00008
	1508271759-8460-10-A4-00009
	1508271759-8460-10-A4-00010


