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7KH�3RZHU�&RQGLWLRQLQJ�6\VWHP��3&6���FRQQHFWLQJ�WKH�GF�EXV�WR�WKH�PDLQV��LV�FRQWUROOHG�VXFK�DV�DQ�DFWLYH�ILOWHU�� ,Q�WKLV�ZD\��WKH�V\VWHP�LV�DEOH�WR�GHOLYHU�EHVLGHV�WKH�VRODU�SRZHU��UHDFWLYH�SRZHU�DQG�FXUUHQW�KDUPRQLFV��LQ�RUGHU�WR�FRPSHQVDWH�QRQ�OLQHDU�DQG�RU�XQEDODQFHG�ORDGV�>�@��)XUWKHUPRUH��WKH�V\VWHP� LV� DEOH� WR� FRUUHFWO\� RSHUDWH� XQGHU� XQEDODQFHG� VXSSO\� YROWDJHV� DOVR�� 7KH� SURSRVHG� FRQWURO�VWUDWHJ\�LV�EDVHG�RQ�NHHSLQJ�WKH�VRXUFH�FXUUHQWV�LQ�SKDVH�ZLWK�WKH�FRUUHVSRQGLQJ�SRVLWLYH�VHTXHQFH�FRPSRQHQWV�RI� WKH� VXSSO\�YROWDJHV��7KLV�PHWKRG� OHDGV� WR� VLQXVRLGDO�EDODQFHG�VRXUFH�FXUUHQWV�� UH�JDUGOHVV� WR� VXSSO\� YROWDJHV� XQEDODQFH� RU� GLVWRUWLRQ� >�@�� >�@��0RVW�RI� WKH� DQDO\WLFDO� GHYHORSPHQWV�SUHVHQWHG� LQ� WKLV SDSHU� DUH� EDVHG� RQ� VWDWLRQDU\� G�T WUDQVIRUPDWLRQV�� UHSUHVHQWLQJ� WKH� WKUHH�SKDVH�TXDQWLWLHV�E\�VSDFH�YHFWRUV�
39�0RGXOHV�DQG�'&�%RRVW�&RQYHUWHU$�SKRWRYROWDLF�FHOO�FRPELQHV�WKH�FKDUDFWHULVWLFV�RI�D�FXUUHQW�VRXUFH�ZLWK�WKRVH�RI�D�YROWDJH�VRXUFH��7KH�033�LV�ORFDWHG�ZLWKLQ�WKH�RSHUDWLQJ�UDQJH��FORVH�WR�WKH�NQHH�RI�WKH�,�9�FXUYH��DQG�LW�LV�WKH�SUH�IHUUHG�ZRUNLQJ�SRLQW��+RZHYHU��GXH�WR�WKH�FKDQJHV�LQ�WKH�HQYLURQPHQWDO�YDULDEOHV��L�H���WHPSHUDWXUH�DQG�LUUDGLDQFH��WKH�033�FRQWLQXRXVO\�PRYHV�DQG�VKRXOG�EH�WUDFNHG�E\�VXLWDEOH�DOJRULWKPV�WR�REWDLQ�RSWLPDO�V\VWHP�SHUIRUPDQFH�>�@�>�@�7KH�SRZHU�RXWSXW�RI�D�VLQJOH�PRGXOH� LV� WRR�ORZ�WR�EH�XVHIXO�IRU�SRZHU�DSSOLFDWLRQV�� WKHQ��VHYHUDO�PRGXOHV�DUH�FRQQHFWHG�LQ�D�VHULHV�SDUDOOHO�DUUDQJHPHQW�WR�IRUP�D�SKRWRYROWDLF�DUUD\��ZKLFK�FDQ�GH�OLYHU�WKH�PD[LPXP�SRZHU��,Q�SDUWLFXODU��LGHQWLFDO�39�PRGXOHV�DUH�JHQHUDOO\�FRQQHFWHG�LQ�VHULHV��LQ�RUGHU�WR�REWDLQ�D�YROWDJH�OHYHO�KLJK�HQRXJK�WR�UHDOL]H�DQ�HIILFLHQW�GF�GF�FRQYHUVLRQ��WKH�GF�OLQN�YROW�DJH�LV�XVXDOO\�DURXQG�����9���,Q�WKHVH�FDVHV��WKH�VDPH�FXUUHQW�IORZV�WKURXJK�HDFK�PRGXOH� EXW�WKH�YROWDJH�DFURVV�HDFK�PRGXOH�GHSHQGV�RQ�WKH�ORFDO�HQYLURQPHQWDO�SDUDPHWHUV�� ,Q�IDFW�� LQ�DGGLWLRQ�WR�WKH�PRYLQJ� VKDGRZV� FDXVHG� E\� WKH� FORXGV�� WKRVH� FUHDWHG� E\� QHLJKERULQJ� EXLOGLQJV�� WUHHV�� XWLOLW\�DQG�RU� WHOHSKRQH�SROHV��SDUWLDOO\�FRYHU�VRPH�RI� WKH�39�PRGXOHV��7KHQ�� WKH�003�FRQGLWLRQ�LV�QRW�UHDFKHG�IRU�HDFK�39�PRGXOH��DQG�WKH�RYHUDOO�SRZHU�JHQHUDWHG�LV�OHVV�WKDQ�WKH�VXP�RI�WKH�PD[LPXP�SRZHU� WKDW� FRXOG� EH� H[WUDFWHG� E\� HDFK�PRGXOH�� IRU� WKH� VSHFLILF� HQYLURQPHQWDO� SDUDPHWHUV� RI� WKH�PRGXOH��7R�DYRLG�WKLV�GUDZEDFN��VRPH�$XWKRUV�SURSRVHG�WR�GLYLGH�WKH�FRPSOHWH�DUHD�RI�39�DUUD\�LQWR� VPDOOHU� VXE�DUUD\V�� HDFK ZLWK� LWV� RZQ� LQGHSHQGHQW� GF�WR�GF� FRQYHUWHU� DQG� PD[LPXP� SRZHU�FRQWUROOHU��6XFK�D�VFKHPH�DOORZV�VKDGHG�VXE�DUUD\�WR�FRQWLQXH�WR�RSHUDWH�FORVH�WR�WKH�033��ZLWK�D�UHGXFHG�SRZHU�OHYHO�>�@��>�@��2Q�WKH�RWKHU�KDQG��PXOWLSOH�GF�WR�GF�FRQYHUWHUV�OHDG�WR�ORZHU�GF�FRQ�YHUVLRQ�HIILFLHQF\�DQG�UHOLDELOLW\��DQG�LQFUHDVLQJ�LQVWDOODWLRQ�FRVWV��2ZLQJ�WR�WKLV��D�VROXWLRQ�ZLWK�D�VLQJOH�GF�FRQYHUWHU�ZLOO�EH�FRQVLGHUHG LQ�WKLV�SDSHU�
$&�3RZHU�&RQGLWLRQHU7KH�DLP�RI�WKH�SRZHU�FRQGLWLRQHU�LV�WR�NHHS�WKH�GF�OLQN�FDSDFLWRUV YROWDJH�9GF FORVH�WR�LWV�UHIHUHQFH�YDOXH 9GF��E\�SURSHUO\�UHJXODWLQJ�WKH�FXUUHQW�LQMHFWHG�LQWR�WKH�PDLQV��VRXUFH�FXUUHQW�� 6L ���DFFRUGLQJ�WR�WKH�EORFN�GLDJUDP�VKRZQ�LQ�)LJ�����,Q�WKLV�ZD\��DOO�WKH�SRZHU�FRPLQJ�IURP�WKH�39�JHQHUDWRU�LV�
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'\QDPLF�%HKDYLRU RI�WKH 3&6$FFRUGLQJ�WR�WKH�EORFN�GLDJUDP�VKRZQ�LQ�)LJ���� WKH�VRXUFH�SRZHU�FDQ�EH�H[SUHVVHG�DV�IXQFWLRQ�RI�339��3/ DQG�(GF��OHDGLQJ�WR
��� GF/396 (VV5 V5V3VV5 V53VV5 V53 ����� �� ���� ���� �� �
7KLV�HTXDWLRQ�VKRZV�WKH�LQIOXHQFH�RI�SKRWRYROWDLF�RU�ORDG�SRZHU�YDULDWLRQV�RQ�WKH�VRXUFH�SRZHU��,W�LV�LQWHUHVWLQJ�WR�QRWH�WKDW�WKH�UHODWLRQVKLS�EHWZHHQ�339 DQG�36 LV�WKH�VDPH�RI�WKDW�EHWZHHQ�3/ DQG�36��%DVLFDOO\��WKH�UHJXODWRU�5�V��VKRXOG�EH�GHVLJQHG�IRU�VDWLVI\LQJ�WKH�VRXUFH�UHTXLUHPHQWV�LQ�WHUPV�RI�SRZHU�TXDOLW\��2QFH�WKH�UHJXODWRU�5�V��LV�GHILQHG��DQG�WKH�UHJXODWRU�SDUDPHWHUV�KDYH�EHHQ�WXQHG�WR�VDWLVI\�WKH�GHVLUHG�VRXUFH�SRZHU�G\QDPLFV��WKH�GF�OLQN�FDSDFLWRU�VKRXOG�EH�GHVLJQHG�WR�HQVXUH�WKDW�WKH�YROWDJH�IOXFWXDWLRQV�GXULQJ�WUDQVLHQWV�ZRXOG�QRW�H[FHHG�D�SUHIL[HG�YROWDJH�UDQJH��7KH�YDULDWLRQ�RI�WKH�HQHUJ\�VWRUHG�LQ�WKH�FDSDFLWRU�FDQ�EH�HYDOXDWHG�RQ�WKH�EDVLV�RI�WKH�EORFN�GLDJUDP�VKRZQ�LQ�)LJ��� DV�IROORZV
��� GF/39GF (VV5 V53VV53VV5( ����� �� ���� ��� � �
7KHQ��WKH�FDSDFLWDQFH�&GF FDQ�EH�FDOFXODWHG�ZLWK�UHIHUHQFH�WR�WKH�PD[LPXP�DOORZHG�GF�OLQN�YROWDJH�YDULDWLRQ�DV
��� � � � ���� GFPD[GF

GFGF 99 (& �'t � ZKHUH� GFGFGF ((( � ' �
,Q�WKLV�SDSHU D�VLPSOH�SURSRUWLRQDO�JDLQ�.S LV�FRQVLGHUHG�IRU�WKH�GF�OLQN�UHJXODWRU��� S�� .V5  �%\�LQWURGXFLQJ�����LQ�����DQG�����\LHOGV
��� GF/396 (VV3V3V3 W��W��W� �� �� � �
��� GF/S39SGF (V3V.3V.( W��W��W� � �� ��� �� �
&RQVLGHULQJ�SKRWRYROWDLF�RU�ORDG�SRZHU�YDULDWLRQV��WKH�VRXUFH�SRZHU�LV�VPRRWKHG�E\�WKH�3&6�ZLWK�D�ILUVW�RUGHU�ORZ�SDVV�ILOWHULQJ�DFWLRQ�KDYLQJ�D�WLPH�FRQVWDQW�W  ���.S��DV�VKRZQ�LQ������UHVXOWLQJ�LQ�DQ�LPSURYHG�SRZHU�TXDOLW\�IURP�WKH�SRLQW�RI�YLHZ�RI�WKH�HOHFWULF GLVWULEXWLQJ QHWZRUN�$�YDULDWLRQ�LQ�339 RU�LQ 3/ OHDGV�WR�D�VWHDG\�VWDWH�HUURU�LQ�WKH�FDSDFLWRU�HQHUJ\� SURSRUWLRQDO�WR�WKH�WLPH�FRQVWDQW�W  ���.S��DV�VKRZQ�LQ����� ,Q�SDUWLFXODU��KLJKHU�39�SRZHUV�FRUUHVSRQG WR�KLJKHU�GF�OLQN�VWHDG\�VWDWH�YROWDJHV��7KLV�IHDWXUH�VXJJHVWV WR�FRQVLGHU WKH�SRVVLELOLW\�WR�GLUHFWO\�FRXSOH�WKH�39�DUUD\V�WR�WKH�GF EXV��DYRLGLQJ�WKH�LQWHUPHGLDWH�GF�FKRSSHUV�$�PRUH�GHWDLOHG� V\VWHP�DQDO\VLV LV� SUHVHQWHG� LQ� >��@��ZLWK� UHIHUHQFH� WR� ERWK� VWHDG\�VWDWH� DQG�G\�QDPLF�FKDUDFWHULVWLFV�REWDLQHG�E\�PHDQV�RI�GLIIHUHQW W\SHV�RI�VWDQGDUG�UHJXODWRUV�
6LPXODWLRQ�5HVXOWV$�UHDOLVWLF�PRGHO�LPSOHPHQWHG�LQ�WKH�6LPXOLQN�HQYLURQPHQW�RI�0DWODE�KDV�EHHQ�HPSOR\HG�WR�VLPX�ODWH�WKH�39�JHQHUDWLRQ�V\VWHP�UHSUHVHQWHG�LQ�)LJ�����7KH�UDWHG�SRZHU�RI�WKH�SKRWRYROWDLF�V\VWHP�LV����N:��7KH�GF�GF�FKRSSHU�LV�FRQVLGHUHG�DV�DQ�LGHDO�FRQYHUWHU��LQMHFWLQJ DOO�WKH�39�JHQHUDWHG�SRZHU�WR�WKH�GF�OLQN�EXV��UHJDUGOHVV�WR�WKH�GF�OLQN�YROWDJH�YDOXH��
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