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,Q�WKLV�WKHVLV��D�PRGHUQ�SURGXFWLRQ�OLQH�ZKLFK�LPSOHPHQWV�$*9V��5),'V��DQG�,5�VHQVRUV�

ZDV� HYDOXDWHG� E\� WKH� PHDQV� RI� PRGHOOLQJ� DQG� VLPXODWLRQ� WHFKQLTXHV�� )LUVWO\�� WKH�

SURGXFWLRQ�SURFHVVHV�ZHUH�GHVFULEHG�XVLQJ�,'()��GLDJUDPV��6HFRQGO\��D�VLPXODWLRQ�RI

WKH�SURGXFWLRQ� OLQH�ZDV�FRQVWUXFWHG�XVLQJ�$UHQD�6LPXODWLRQ��7KH�VLPXODWLRQ�ZDV�UXQ�

RQFH�� ZLWK� VHW FRQVWDQW� SURFHVV WLPHV�� $V� WKH� WKLUG� VWHS�� WKH� IDFWRU\� V\VWHP� ZDV�

PRGHOOHG�LQ�9LVXDO�&RPSRQHQWV��

7KH�LQLWLDO�SURGXFWLRQ�OLQH�VKRZHG�DQ�RYHUDOO XWLOL]DWLRQ�SHUFHQWDJH�RI��������SURGXFHG�

��� SDUWV�SHU�KRXU��DQG�KDG�D�F\FOH�WLPH�RI����� VHFRQGV SHU�SDUW��7KH�.3,�GDVKERDUG�

FRQVWUXFWHG�LQ�$UHQD�SURYLGHG�DOVR�VWDWLVWLFV�RQ�WKH�LQGLYLGXDO�XWLOL]DWLRQ�OHYHOV�RI�HYHU\�

UHVRXUFH��$*9��KXPDQ�ZRUNHU��DQG�WKH�PDFKLQHV���

7KH�'0$,&�DSSURDFK�ZDV�DSSOLHG�WR�LQYHVWLJDWH�WKH�VLPXODWLRQ�UHVXOWV��$IWHU�DQDO\VLQJ�

WKH�UHSRUW�VWDWLVWLFV��DSSO\LQJ�WKH�3DUHWR�SULQFLSOH��LW�ZDV�FRQFOXGHG�WKDW�WKH�ERWWOHQHFN�

OLHG�LQ�WKH�TXHXH�FUHDWHG�DW�WKH�ERWWOH�ILOOLQJ�PDFKLQH��UHSUHVHQWHG�DV�WKH�:DLW�7LPH�3HU�

(QWLW\�ZLWK�WKH�YDOXH�RI�����VHFRQGV� 7KH XWLOL]DWLRQ�OHYHO�RI��������WKRXJK�XVXDOO\�D

SRVLWLYH�LQGLFDWRU��VWRRG�RXW�DPRQJ�WKH�UHVW�UHVRXUFHV�ZKLFK� E\�FRPSDULVRQ� VKRZHG�D�

XWLOL]DWLRQ� RI DURXQG� ���� 7KLV� OHG� WR� WKH� FRQFOXVLRQ� WKDW� WKH� SURGXFWLRQ� OLQH� ZDV�

XQEDODQFHG��

7R� LPSURYH� WKH� SHUIRUPDQFH� RI� WKH� SURGXFWLRQ� OLQH� D� VHFRQG� ILOOLQJ� PDFKLQH� ZDV�

LQWURGXFHG�WR�WKH�V\VWHP��7KH�QHZ�PRGHO�VKRZHG�DQ�DSSUR[LPDWH�����UHGXFWLRQ�RI�WKH�

:DLW�7LPH�3HU�(QWLW\�IRU�WKH�VDPH�PDFKLQH��7R�IXUWKHU�EDODQFH�WKH�SURGXFWLRQ�OLQH��D�

WKLUG� ILOOLQJ� PDFKLQH� DQG� D� VHFRQG� ODEHOOLQJ� PDFKLQH� ZHUH� LPSOHPHQWHG�� $IWHU� WKLV

PHDVXUH�ZH�ZHUH�DEOH�WR�DFKLHYH�D�ILOOLQJ�PDFKLQH�XWLOL]DWLRQ�RI�������DQG�D�ZDLW�WLPH�

SHU�HQWLW\�RI����VHFRQGV��DV�RSSRVHG�WR�WKH�IRUPHU������$V�VXFK��WKH�XWLOL]DWLRQ�OHYHOV�

RI�DOO�UHVRXUFHV�KDYH�EHHQ�EDODQFHG��IRU�WKH\�DUH�QRZ�DSSUR[LPDWHO\�WKH�VDPH��DQG�WKH�

:DLW�7LPH� 3HU� (QWLW\� DW� WKH� ILOOLQJ� DQG� ODEHOOLQJ�PDFKLQHV�ZDV� UHGXFHG�� 7KH� UHYLVHG�

PRGHOV�ZHUH�RQFH� DJDLQ� EXLOW� LQ� $UHQD�6LPXODWLRQ� DQG�9LVXDO� &RPSRQHQWV� VRIWZDUH�

$GGLWLRQDOO\�� DQ� LPSURYHPHQW� LQ� WKH� ORFDWLRQ� RI� WKH� ZDLWLQJ� DUHD� RI� WKH� $*9� ZDV�

VXJJHVWHG�XVLQJ�9LVXDO�&RPSRQHQWV�IRU�DQ�HVWLPDWHG�UHGXFWLRQ�LQ�LWV�WUDYHO�WLPH�

7KH�DQDO\VLV�RI� WKH�SURGXFWLRQ� OLQH�\LHOGHG�JRRG� UHVXOWV�� DV�ERWK� WKH� LVVXHV�DQG�WKH�

VROXWLRQV�ZHUH�VXFFHVVIXOO\�IRXQG��7KLV�UHVHDUFK�PD\�EH�GHHPHG�DV�\HW�DQRWKHU�SURRI�

RI�FRQFHSW�WKDW�WKH�SHUIRUPDQFH�DVVHVVPHQW�RI�SURGXFWLRQ�OLQHV�E\�WKH�GHSOR\PHQW�RI�

PRGHUQ�VRIWZDUH�VROXWLRQV LV�ERWK�IHDVLEOH�DQG�IUXLWIXO��
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7KURXJK�WKH�FRXUVH�RI�WKH�WKHVLV��WKH�DXWKRU�KDV�DFTXLUHG�FRQVLGHUDEOH�NQRZOHGJH�RQ�

WKH� WHFKQLTXHV� RI DVVHVVLQJ� D� SURGXFWLRQ� OLQH� DQG� FKDQJLQJ� LW� WR� UHDFK� KLJKHU�

SURGXFWLYLW\� OHYHOV�� 7KLV� H[SHULHQFH� KDV� JLYHQ� WKH� DXWKRU� DQ� LQVLJKW� RQ� WKH� ILHOG� RI�

RSHUDWLRQV�PDQDJHPHQW�DQG�KDV�LQVSLUHG�KHU�WR�SXUVXH WKLV�ILHOG�RI�UHVHDUFK LQ�WKH�QHDU�

IXWXUH�


