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W�UHTXLUH�DQ\�V\VWHP�IRU�WKH�URWRU�VXSSO\�DQGVR�� PD\� UHGXFH� WKH� FRVW� DQG� LPSURYH� WKH� ILDELOLW\� RI� WKHHOHFWULF�PDFKLQH��QHYHUWKHOHVV��WKH�JHQHUDWRU�PRGH�UHTXLUHVD�SHUPDQHQW�FKRSSLQJ�RI�WKH�SRZHU�FRQYHUWHU�2Q�WKH�RWKHU�KDQG��WKH�:560�DOORZV�ZRUNLQJ�LQ�JHQHUDWRUPRGH� ZLWKRXW� DQ\� FKRSSLQJ� DQG� VR� PD\� LPSURYH� WKHUHOLDELOLW\� RI� SRZHU� HOHFWURQLFV� DQG� UHGXFH� (0&� EXWUHTXLUHV�D�URWRU�VXSSO\�7KLV�URWRU�VXSSO\�UHPDLQV�WKH�PDLQ�GHIDXOW�RI�WKH�:560�QHYHUWKHOHVV��VSHFLILF�FRQVWUDLQWV�WDNHQ�LQWR�DFFRXQW�GXULQJWKH�RSWLPDO�GHVLJQ��DVVRFLDWHG�WR�D�PHFKDQLFDO�VWXG\�PDGHE\�9$/(2�OHDG�XV�WR�D�YHU\�FRPSDFW�DQG�KLJK�UHOLDELOLW\V\VWHP�RI�JOLGLQJ�FRQWDFWV�ZKLFK�KDV�EHHQ�LPSOHPHQWHG�RQWKH�SURWRW\SH�7KH� WZR� PDFKLQHV� SULQFLSOHV� DUH� ZHOO� ILWWHG� WR� VWDUWHUJHQHUDWRU�DSSOLFDWLRQV�DQG�WKH�:560�VHHPV�PRUH�DGDSWHGWR�KLJK�SRZHU�DSSOLFDWLRQV��!���.:��DQG�VR�ZLOO�EH�DEOH�WRUHVSRQG�WR�WKH�HYHU�JURZLQJ�HOHFWULF�FRQVXPSWLRQ�UHTXLUHGRQ�PRGHUQ�YHKLFOHV2XU� LQYHVWLJDWLRQV� QRZ� GHDO� ZLWK� DQ� LQWHUQDO� SHUPDQHQWPDJQHW� V\QFKURQRXV� PDFKLQH� ZKLFK� FRXOG� DYRLG� WKHSUREOHPV� GXH� WR� WKH� URWRU� VXSSO\� RI� WKH�:560�ZLWK� WKHVDPH�LQWULQVLF�V\QFKURQRXV�PDFKLQH�TXDOLWLHV

mailto:kW@850


�� 5HIHUHQFHV
>�@ -�0�%LHGLQJHU� �� -�3�9LODLQ�� �'LPHQVLRQQHPHQW� RSWLPDO� GHVDFWLRQQHXUV� pOHFWULTXHV� DOLPHQWpV� j� IUpTXHQFH� YDULDEOH� VRXVIDLEOH� WHQVLRQ�� � ,�� $QDO\VH� GX� SUREOqPH� FRXSOp� PDJQpWLTXH�WKHUPLTXH�� pOHFWULTXH��� (XURSHDQ� 3K\VLFDO� -RXUQDO� $SSOLHG3K\VLFV�����SS���������������
>�@ 0��/LZVFKLW]���&DOFXO�GHV�PDFKLQHV�pOHFWULTXHV���7RPHV���HW����(GLWLRQV�63(6�/DXVDQQH�������
>�@ 0� 1XUGLQ�� 0� 3RORXMDGRII�� $� )DXUH�� �6\QWKHVLV� RI� VTXLUUHOFDJH� PRWRUV�� D� NH\� WR� RSWLPL]DWLRQ�� ,(((� WUDQV� RQ� HQHUJ\FRQYHUVLRQ��YRO����Q�����SS��������������

>�@ -�0�%LHGLQJHU���*�)ULHGULFK���-�39LODLQ���&��3ODVVH��(WXGH�GHIDLVDELOLWp� G
XQ� DOWHUQR�GpPDUUHXU� LQWpJUp�� &RPSDUDLVRQ� GHVVROXWLRQV� DV\QFKURQH� HW� V\QFKURQH� j� URWRU� ERELQp��� /DFRQYHUVLRQ�pOHFWURPpFDQLTXH�GLUHFWH���(16�&DFKDQ�6((�
>�@ >$JQqV� .RQLHF]ND�� -HDQ�3DXO� 9LODLQ�� -HDQ�0DULH� %LHGLQJHU�&pGULF� 3ODVVH�� 6RNKD� /\��� �6LPXODWLRQ� HW� RSWLPLVDWLRQ� GH� ODFRPPDQGH� G
XQ� $OWHUQR�'pPDUUHXU� ,QWpJUp� DV\QFKURQH���(OHFWURWHFKQLTXH�GX�IXWXU���QRYHPEUH��������1DQF\��)UDQFH�
>�@ *��)ULHGULFK���&RPSDUDWLYH�VWXG\�EHWZHHQ�WZR�$&� EUXVKOHVVPDFKLQHV�LQ�DXWRPRWLYH�DSSOLFDWLRQV��7KH�LQGXFWLRQ�PDFKLQHDQG� WKH� ZRXQG� URWRU� V\QFKURQRXV� PDFKLQH�� (96� ���%UX[HOOHV�����
>�@ 3�(��*LOO���:��0XUUD\���0�+��:ULJKW���3UDWLFDO�RSWLPL]DWLRQ��$FDGHPLF�3UHVV������


	Introduction
	Formulation of the optimisation problem applied to a starter generator design
	A. Definition of the design optimization variables (OV)
	B. Definition of the objective function
	C. Definition of the constraint function
	D. Model analyse
	- Thermal state:


	Control laws
	Experimental results
	A. WRSM performances
	1). Starter mode
	2) Generator mode
	Pure rectifier mode (PRM)
	PWM mode


	B. IM WRSM comparison
	1) Starter mode
	Generator mode


	Conclusion
	References

