
 1

��������	
����������

��������	
�����—������������

������� !"��#$�%&'�()����*

���������	
���	����
���
����		��
������
�
��������������
��


��������
���
�
	��
������
���
�����
�	����
���������


���������	�

��������������

�������
���
������

��������

�
�
�� !"���#$%&'()*+,-./01*

������� ���

����

����������	
�������

��������������������� ��!�����"�#����$�

���%��&'(�)
*�+,�-

./0�1234516789:;�<

=>��?@8AB+C�-�DEFG�

“HIJK”��L@M��NO��PQR�

+,�-S�12L@�“HIJK”�T�

5?@UVWX�HIYZ�[VYZ\

]^_UV`a*bcdef�Og�	


���h��ijklmnol�p

q.rstu�vwxyz�{|}~�

���������������.?�

������{|��.��h�m�

�t����g%�i{|����l 

¡¢£�{L¤¥�m���¦§¨©�

ªg«§(���¬����CL�d

p®¯�b°���<=CJ�jkl±

8AB�mnol�{|²³«<´�r

s*dµ¶��ol�·¸��l=�¹

T���º5{|/012»¼½+C²

��¾nl=�¿À�dµÁ��Â=�

·Ã���ABl�Äd�Å«§5Æ�

�=ÇÁ�È����h�����m

nol�ÁÉrsÊef��<=?@�

8ABl�>��=·¸=ËÂX�¤¥

Ìn²mnl=�zÍ��

���Å«§dÎÏÐÑ.ÒaÓÔ�%

]�Õ»	
���h���)
*m

nol��Ö×ØÙ��Ú;±jÛÜT

Ý�.ABlpq±ÞßØÙÖ×�A

B2à�d²»��<=L@�HIJK

cdpq.rs�á{|¨©âzpuã

äÞv%åæRçSª�èéêèé�)
*%��

d��ëÈ�{|tìuíî�Á�È°

��èéêèé�)
*�mnol�ï�©ð��

ñ��"±ñ��ò��²���ò��ó���)
*±:;

��8ô?@HIJK�+,�-iõö

1m34±³«÷øHIJKL@�rs

]ù.úû��±{|�ü>��¼½+

Cý8ôþ�+,�-²/0��12É

1m�rs]ùMR�Sª �éêèé�)
*%

����5{|�w.�w �éêèé�)
*

�mnpq.ëÈ�rs]ù³«�Å«

§5Õ»8¹�_(�{|/0.+,�

-12»	
�¼½)
*mnol�¿

À�{Lá<´��	l£
�dµÁ	


�����*il=�·����

hi£
����>���?����

Á?�¥���ô�·¸������ð��

�	�æ	
�)
*±HIJK±p®

¯�±Òa±ÎÏÐÑ%]±ÒaÓÔ��

�

Abstract 

 

  It is known that the chaotic behavior could 

appear in switching-type DC-DC converters, 

which could not be eliminated by the traditional 

approach. As the need of network type 

electrical power system increases, the analysis 

and control of chaotic behavior become very 

important issues in converter design. In this 
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project, we will employ the sampled-data 

approach and harmonic balance method to 

study the nonlinear dynamic and control of 

switching-type DC converter with respect to 

the large variation of input voltage and output 

power load. Moreover, we will also cover the 

study of AC-DC converters. The proposed 

works include (i) the study of the dynamic 

behavior of DC-DC converters: buck, boost and 

resonant type; (ii) an estimate of the allowed 

variation range of input supplied voltage and 

the output power loads without the occurrence 

of chaotic behavior; (iii) the design of the 

control laws and the required circuits for the 

elimination of chaotic behavior in DC-DC 

converters; (iv) the design of the control laws 

for guaranteeing the required DC output value 

of DC-DC converters disregard of input voltage 

and load change; (v) the study of the nonlinear 

dynamical behavior and control laws of general 

single-phase AC-DC converters; (vi) a study of 

an example three-phase AC-DC converter 

proposed by Prof. Pan. 

Keywords: switching-type converter, chaos, 

bifurcation theory, harmonics, sampled-data 

method, harmonic balance 
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