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Abstract:
This thesis is concerned with the problem of damping of low frequency oscillations in ac/dc power
systems using hvdc converter control. One objective of this thesis is to evaluate the performance of
nonconventional hvdc controllers and small signal modulation schemes with reference to damping of
these oscillations. Another objective is to develop an adaptive control strategy to enhance the damping.

Various nonconventional control strategies as available in the literature, are presented and are
compared with the conventional control strategy. A Prony based evaluation of the nonconventional
controllers is also carried out to study their effectiveness in damping low frequency oscillations. The
performance of the different nonconventional control schemes is evaluated by conducting time-domain
simulation studies on a 42-bus, 17-machine test system that includes a dc line model.

Various small signal modulation schemes are discussed, and a Prony-based analysis is used to obtain
the ac modulating signal which offers the best promise for damping. A modified Prony analysis is
developed to identify systems which contain a feedforward or throughput term in their linear model.
Using the results of the modified Prony analysis, a modulation compensator is designed and
implemented in the simulation. Also, the effectiveness of the modulating compensator for damping low
frequency oscillations is examined on the basis of a time domain simulation on the test system. Also, a
combination of real and reactive power modulation, using firing angle control at the rectifier and SVC
control at the inverter, is presented for enhancing the damping of low frequency oscillations.

Lastly, a supplementary adaptive modulation scheme is presented. In this scheme the modulating signal
is determined by an adaptive controller. Implementation of adaptive current modulation and adaptive
rectifier firing angle modulation are reported, and time-domain simulation results on the test system are
presented. 
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��5� ��	��	���� ������������� ��� ��Q��� ��5	�� ����	��� ������ �1���
���1	��	���������0� ��	���2	���1	�����������	����������	1�����	�
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��� ��	� ���	�����	)� ��	� ��	�	��	�� ���� ��	� ������	�� 5���� ��	�
���1	�������� �������� �����	��0� � � ������ ���	�� 	1��������� ���
��	�������1	�������� ��������	��� ��� ����������	������ ��� ������
��	��� 	��	���1	�	��� ��� �������� ��5� ��	��	���� ������������0�
 �	� �	��������	� ��� ��	� ����	�	��� ������1	�������� ��������
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����	�������	�0� %	�����	�������	������-���	�����	���(	�����	���
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����	�0�  �	� ������ ������� ��� .����	�� =� ��� ��	� ��	� ��� ������
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8B

�1��� ��������	�� ��� ��	� �	�����	�0�  �����	�� ���������� �����

�	���	� ��	� ������ ����������� ������� ���1������� ����	����������

��� ���	�	��� ��	� ������	�)� ���� ����-������ ������ ��	� ��	�� ���

	7����	� ��5� ��	� �		����4� ��� ��	�	� �������� ���	���� ����	��

	��	�1���	�0� #�� .����	��F)� ��������	�� ������ ������� ���������

�	����� ��� ��	�	��	�� ��� ������� �� ����	�� ������	�-���������

����������� �� �		����5���� �	��)� ���� ����-������ ������ ��	� ��	��

��� 	7����	� 	��	���� ��� �		����� ��	�	� �������� ���4� �������� ��

����-����� ����	������0� #�� .����	�� <)� ��	� ���	-������� � 	 �?

�������	�����������������������������		����4������������������	��

�������� �� �	��	�� ��� ����������	�� �����	�� ��� ��	� ����	�)� ����

��� .����	�� +� �� ������	�� ����������� �������� 5���� !������ $���

.���	������� L!$.M� �������� ���� ���� ����	�	�������� ��� ���	����

�	����	�0� �� �����	�	������ ������1	� ��������	�� ���� ������1	�

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

���.����	��*9)� �������	��������������������	������ ������	����	�

��	� ��	�	��	�� ��� .����	�� **0� @�������.����	�� *B� ���1��	�� ���

�1	����� ����������0
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�1��� ���	���	������� �������	�.	������ ����������� ��	������5	���

��� !������ ��� !����	��� . � � � � � � � � � ����� ��	� #��	���������� ���	�
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	1�� � � � � � � � ��� � � � � � �5�-�	�� � � � � � � � � � � � � � �- � 	 � � � � � � � � 	 � � � � 	 �

������	�� � � 	 � � � ������	����������1�� ����	���	�� � � ����5�-�	������
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