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Abstract 

The Micro-Turbine Generation (MTG) is one of distributed generations. The 
capacity ranges from several kW up to MW, which can be suitably installed at an 
industrial plant. The MTG is composed of a gas turbine, compressor, and AC generator. 
They are inertia welded on a single shaft to simplify the mechanical structure of the 
system. Because the shaft turns at the speed of the turbine, the generator provides high 
frequency AC electricity. This requires a rectifier and an inverter to interface between 
the AC generator and the utility network. In this paper, based on the paradigm of 
modular power converter, a new approach to control the power converter for an MTG 
will be proposed. By coupling with the developed method, the micro-turbines can be 
driven as a grid-interactive generator, where a novel current-sharing scheme is also 
proposed for the need of the modularization. To validate the feasibility of this proposed 
approach, this method has been tested through software simulations and hardware 
implementation. Test results show that the method has reached the goal of quality 
improvement and capacity expansion, which are also deemed beneficial for the 
distributed generation study application. 
 
Keywords: distributed generation, micro-turbine generation, inverter 
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�³�”�¡�¬�®�7 �ô�@�®�7�Q�Ä�¢�Á �ú  



 7 

�Ä 1: 
ó�B�3�•�V�§  
�>
î�z��	Ò�Æ  60kVA 

î�z�� �•�Î�W  1.6 kHz 


¤�¬�Ô �³�”�•�Ó  
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¤�¬�Ô �³�”�§  2 
 

�=
N

ucs i
N

i
1

                      (2) 
�•�Í ics�Á�é�¬
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�Ÿ�õ�3�•�³���¶�M�þ  

�Á�M�þ�• �• �� �� 
œ�� �d�Q�I �� �ô �• �� �Â�s�” �• �v�©�
 �³ �� �3�� (Electro- 
Magenetic Transient Program, EMTP)�¾�I�•���é�K �ô�3�•�V�§�È�õ�Ä�‹���¢ �ö�ç��
�³�� 
ó�B�Í �ô	h�Ã�¾�I �q�• �ñ�H �³��� �'�•�D�W�Ó�‹ �B�M�ô�•�Í ���ì�¡�@�•�¬ 22.7
�ü�{ �ô�•�³�”�s�„ �ô�3�•	@�¡�@ 30kW�ö�\�ç���‹
ó�B
"�o�Í �Á�³���ô���•�a�n�o
�ƒ�i �ô�•�³�”�Ð�q�•�•�ø�y�ì���a�…�@�Ï�å�m �� 5 �K�Ð�ì�O
û�&�Ó�‹	á�f �ö
ó�B
�b�Î�õ�Ù 5 ���¢ �ô�•�Í �Ù 5(a)�Á�ú�•�Ì�l�”�¡�¬�s�„�Þ�Ì�Ð�³�”�¡�@�•�¬�b�Î�Ù �ô
�4�I�‘ �ô�—�-	•�q�³�”�Ð�s�„�Ó�‹�y�ì
û�&�Ú�¹�Ä�Õ�� �ô�â���¡�@�•�¬�­�‡�d�>
�Ð�ì�O	á �ô���6�õ�Ù 5(b)���¢ �ô�æ�” �•�� ��
œ �Ð���d�ç��
ó�B ���¹ � �ô�Ú�³�”�¡
�@�Ý�å�m�¡�;�Ð�ƒ�i �ö  
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�ç�³�”�s�„ �ë�•�Ð�©�
 
ó�B ��	_ �ô�•���Û	@ �3�•�Ã �I�ñ�× 50kW �Ð�•�Ô��	D�i �ô
�`�ç 0-45 �!�þ �ã�û �—
¤�¬�³�” A �1�¥�n�b �ô���ì
œ �n 45.4 �ü�{�Ð
B�O�D�â�…�ð
�•�¬�?�q�•�›�a �ô�Ÿ�ì �¡�@�D�W	@30kW�ù 45 �!�þ�U �ƒ�’
¤�¬�³�” �ë�•�n�o �ô
î
�z���” �Æ�Z�C 45.4 �ü�{ �Ð�•�¬ �ô�3�•�'�•�Æ
œ�ò�? 60kW�ö�\�5�Æ�³���ô���•�a
�n�o�ƒ�i �ô�ƒ�’ �³�” �ë�•
��Ý�…�@�Û�Ó�• �q�•�•�ø�y�ì���a �¶�Â�s�„�Ð
¤�¬�³�”
A �� 5 �K�Ð�ì�O	á �ö
ó�B�H�@ �õ�Ù 6(a)���¢ �ô�—�- �3�•�- 45 �!�þ�û�'�•�Æ �»�- 	D
�i�Æ �ô�â���q�• �›�a �!�6�I�'�•�D�W�¶	D�i�D�W�Ð	á�• �ô�÷�q�•�•�¬ �¶�•�ø�ø�ì
���•���Ó���q�•�•�¬���Û�Á�µ�3�•�¡�@�„�¬�•�q�•�›�a ���ö ���6 45 �!�þ�U
¤�¬�³
�” B �ë�• �ô�t�'�•�Æ�¬�x	D�i �ô�â���q�•�•�¬�¶�•�ø�Õ�ì �ô�V�0�Û�q�•�›�a�¡�@
�D�W�ö�\�ç�Ù 6(b)�Q�î�@
¤�¬�³�” B �ë�•�S�Ô �ô�â�•�s�„�³�”�Ð�y�ì�Ó�‹�ä	á�ä
	 �3�•�•�ø �õ�•�¬�@�\�/�Î�©�
 �ô���6	
 3 �!�þ�U�3�• �{�™�Ó �`
z�…�¤ �ô�¿�U�•
�s�„�³�”�•�¬
s�È�ì�Õ �ö  

�³
(a) �ú�•���d�Ð	D�i�•�ø (1)�õ�s�„�³�” A(2)�¶�³�” B(3)�•�¬ �b�Î�Ù  

 
(b) ��
œ���d�Ð	D�i�•�ø (1)�õ�s�„�³�” A(2)�¶�³�” B(3)�•�¬ �b�Î�Ù  

�Ù 5�ú  �q�•�ñ�H�³��� �Ð�'�•�D�W�Ó�‹�B�M�b�Î�Ù  
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(a) 	D�i�•�ø (1)�õ	D�i�•�¬ (2)�÷�q�•�•�¬ (3)�b�Î �Ù 

 
(b) �s�„�³�” A(1)�¶�³�” B(2)�Ð�•�¬�b�Î�Ù  
�Ù 6�ú  
¤�¬�³�”�ë�•�s�„�	�:	Ò�Æ
ó�B  

 
�Á�ó�c�H�M�þ�• ����
œ���d�Ð�Q�I�� �ô�•���Â�-�ô�M�;�L�,�‹ 
B�ì�;
��•�a

�Ð�‰�Î�3�• �ô�0�•�w�¾�I�•�a�ô�O
ó�B �ö�ì�"
ó�B�H�@ �õ�Ù 7 ���¢ �ô�•�Í�Ù 7(a)
�Á�>
î�z���¶�q�•�s�„�n�o�  �ô���•
¤�¬�³�”�ë�•�'�•��
ó�³�Ð�q�•�•�ø�¶�q�•
�•�¬�b�Î�Ù �ô�õ�Ù���¢ �ô�•�q�•�•�¬�‡
B�O�D�â�Ð�…�ð�b�Î�Ã�i �ô�Ù 7(b)�þ�Á�•

¤�¬�³�”�Ð�¡�@�•�¬�b�Î�Ù �ô�•�³�”�•�¬���U
�
o���ì�O�ã
s�È�ì�Õ �ö  

�d�õ�H�U�¶
ø�U  

�•���ô�2
œ�@�‹�€�í�³�”�`�„�n�o
È�š�‘ �>� 
;
î�z���” �ô�{�s�”�•
È�o
¤
�Ô�Ð�³�”�ï�Û	@ �ô�|�•�•�•�ç�©�`�„�n�o
]�� �ô�0
œ�/�3�•�n�I�Ð�Q�ž�� �ô�`�s
�”�³�”�ï�s�„�Û	@�‘�/�	�:��
]�ú �ô�Z�C�”�
�ç�'�•��	Ò�Æ�Õ�Ä�Ð�x�� �ô�l
;
î
�z���Û�ü�ó�€�ö�.�V�5�=	v �ö�•��
œ�@�>
;
î�z�'�•�3�•�ç�q�• �s�„�n�o� �Ð�í
�³�”�s�„�¡�¬�Ó�‹�<�c �ô�Q�æ�•�ç�Ì�Õ
¤�¬�³�”�Ó�‹�V�§�ø�ç�ä	á
� �ô�Ý�¢�m�³
�”�¡�@�•�¬�Ð�¡�é�� �ö�ì�"�ô�2���@���Q�n�o�ã
È�•�À�p�µ�p�“	©���”�÷�V�5 �ö  
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ó�b�Î�Ù  

 

(b) �s�„�³�” A(�¢�Ù ) �¶�³�” B��� �Ù ���•�¬�b�Î�Ù  

�Ù 7 �q�•�ñ�H�³��� �Ð �ô
ó�•�ø�•�¬�b�Î�Ù (V:200/div, I:50/div) 
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