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� $�FDUHIXO�H[DPLQDWLRQ�RI�WKH�7�V�GLDJUDP�RI�WKH�5DQNLQH�F\FOH�UHYHDOV�

WKDW� KHDW� LV� WUDQVIHUUHG� WR� WKH� ZRUNLQJ� IOXLG� GXULQJ� SURFHVV� ���¶ DW� D�
UHODWLYHO\�ORZ�WHPSHUDWXUH��

� 7KLV� ORZHUV� WKH� DYHUDJH� KHDW� DGGLWLRQ� WHPSHUDWXUH DQG� WKXV� WKH� F\FOH�
HIILFLHQF\�

� 7R�UHPHG\�WKLV�VKRUWFRPLQJ��ZH�ORRN�IRU�
ZD\V� WR� UDLVH� WKH� WHPSHUDWXUH RI� WKH�
OLTXLG� OHDYLQJ� WKH� SXPS� �FDOOHG� WKH�
IHHGZDWHU��EHIRUH�LW�HQWHUV�WKH�ERLOHU��

� 2QH�VXFK�SRVVLELOLW\�LV�WR�WUDQVIHU�KHDW WR�
WKH� IHHGZDWHU� IURP� WKH� H[SDQGLQJ� VWHDP�
LQ� D� FRXQWHUIORZ�KHDW� H[FKDQJHU�� WKDW� LV��
WR�XVH UHJHQHUDWLRQ�
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� $�SUDFWLFDO� UHJHQHUDWLRQ�SURFHVV� LQ�VWHDP�SRZHU�SODQWV� LV�DFFRPSOLVKHG�

E\�H[WUDFWLQJ��RU�³EOHHGLQJ�´ VWHDP�IURP�WKH�WXUELQH�DW�YDULRXV�SRLQWV�
� 7KLV�VWHDP��ZKLFK�FRXOG�KDYH�SURGXFHG PRUH�ZRUN�E\�H[SDQGLQJ�IXUWKHU�

LQ�WKH�WXUELQH��LV�XVHG�WR�KHDW�WKH�IHHGZDWHU�LQVWHDG��
� 7KH� GHYLFH� ZKHUH� WKH� IHHGZDWHU� LV� KHDWHG� E\� UHJHQHUDWLRQ� LV� FDOOHG� D�

UHJHQHUDWRU��RU�D�IHHGZDWHU�KHDWHU��):+��
� 5HJHQHUDWLRQ� QRW� RQO\� LPSURYHV� F\FOH�

HIILFLHQF\�� EXW� DOVR� SURYLGHV� D� FRQYHQLHQW�
PHDQV�RI�GHDHUDWLQJ WKH�IHHGZDWHU��UHPRYLQJ�
WKH� DLU� WKDW� OHDNV� LQ� DW� WKH� FRQGHQVHU�� WR�
SUHYHQW�FRUURVLRQ�LQ�WKH�ERLOHU��

� $� IHHGZDWHU� KHDWHU� LV� EDVLFDOO\� D� KHDW�
H[FKDQJHU ZKHUH�KHDW�LV�WUDQVIHUUHG�IURP�WKH�
VWHDP� WR� WKH� IHHGZDWHU� HLWKHU� E\�PL[LQJ WKH�
WZR�IOXLG�VWUHDPV��RSHQ�IHHGZDWHU�KHDWHUV��RU�
ZLWKRXW� PL[LQJ WKHP� �FORVHG� IHHGZDWHU�
KHDWHUV��

�

2SHQ�)HHGZDWHU�+HDWHUV
� $Q� RSHQ� �RU� GLUHFW�FRQWDFW�� IHHGZDWHU� KHDWHU� LV� EDVLFDOO\� D� PL[LQJ�

FKDPEHU� ZKHUH� WKH� VWHDP� H[WUDFWHG� IURP� WKH� WXUELQH� PL[HV� ZLWK� WKH�
IHHGZDWHU�H[LWLQJ�WKH�SXPS��

� ,Q�DQ�LGHDO�UHJHQHUDWLYH�5DQNLQH�F\FOH��VWHDP�HQWHUV�WKH�WXUELQH DW�WKH�
ERLOHU�SUHVVXUH��VWDWH����DQG�H[SDQGV�LVHQWURSLFDOO\�WR�DQ�LQWHUPHGLDWH�
SUHVVXUH��VWDWH�����

� 6RPH�VWHDP�LV�H[WUDFWHG DW�WKLV�VWDWH�DQG�URXWHG WR�WKH�IHHGZDWHU�KHDWHU��
ZKLOH�WKH�UHPDLQLQJ�VWHDP�FRQWLQXHV�WR�H[SDQG�LVHQWURSLFDOO\�WR�WKH�
FRQGHQVHU�SUHVVXUH��VWDWH����
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2SHQ�)HHGZDWHU�+HDWHUV
7KLV�VWHDP�OHDYHV�WKH�FRQGHQVHU�DV�D�VDWXUDWHG�OLTXLG�DW�WKH�FRQGHQVHU�SUHVVXUH�
�VWDWH�����7KH�FRQGHQVHG�ZDWHU��ZKLFK�LV�DOVR�FDOOHG�WKH�IHHGZDWHU��WKHQ�HQWHUV�DQ�
LVHQWURSLF�SXPS��ZKHUH�LW� LV�FRPSUHVVHG�WR�WKH�IHHGZDWHU�KHDWHU�SUHVVXUH��VWDWH�
���DQG�LV�URXWHG�WR�WKH�IHHGZDWHU�KHDWHU��ZKHUH�LW�PL[HV�ZLWK WKH�VWHDP�H[WUDFWHG�
IURP�WKH�WXUELQH��7KH�IUDFWLRQ��\� RI�WKH�VWHDP�H[WUDFWHG�LV�VXFK�WKDW�WKH�PL[WXUH�
OHDYHV�WKH�KHDWHU�DV�D�VDWXUDWHG�OLTXLG�DW�WKH�KHDWHU�SUHVVXUH��VWDWH�����$�VHFRQG�
SXPS�UDLVHV�WKH�SUHVVXUH�RI�WKH�ZDWHU�WR�WKH�ERLOHU�SUHVVXUH��VWDWH�����7KH�F\FOH�
LV�FRPSOHWHG�E\�KHDWLQJ�WKH�ZDWHU�LQ�WKH�ERLOHU�WR�WKH�WXUELQH�LQOHW�VWDWH��VWDWH�����

�

2SHQ�)HHGZDWHU�+HDWHUV
WKH�PDVV�IORZ�UDWHV�DUH�GLIIHUHQW LQ�GLIIHUHQW�FRPSRQHQWV��,I� WKH�PDVV�IORZ�UDWH�
WKURXJK�WKH�ERLOHU�LV�P��IRU�H[DPSOH��LW�LV����� \�P WKURXJK�WKH�FRQGHQVHU��7KLV�
DVSHFW RI�WKH�UHJHQHUDWLYH�5DQNLQH�F\FOH�VKRXOG�EH�FRQVLGHUHG LQ�WKH�DQDO\VLV�RI�
WKH�F\FOH��
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7KH�,GHDO�5HJHQHUDWLYH�5DQNLQH�&\FOH

� &RQVLGHU� D� VWHDP� SRZHU� SODQW� RSHUDWLQJ� RQ� WKH� LGHDO� UHJHQHUDWLYH
5DQNLQH�F\FOH�ZLWK�RQH�RSHQ�IHHGZDWHU�KHDWHU��6WHDP�HQWHUV�WKH�WXUELQH�
DW����03D�DQG�����&�DQG�LV�FRQGHQVHG�LQ�WKH�FRQGHQVHU�DW�D�SUHVVXUH�RI�
��� N3D�� 6RPH� VWHDP� OHDYHV� WKH� WXUELQH� DW� D� SUHVVXUH� RI� ����03D� DQG�
HQWHUV� WKH� RSHQ� IHHGZDWHU� KHDWHU�� 'HWHUPLQH� WKH� IUDFWLRQ� RI� VWHDP�
H[WUDFWHG�IURP�WKH�WXUELQH�DQG�WKH�WKHUPDO�HIILFLHQF\�RI�WKH�F\FOH�

/

&ORVHG�)HHGZDWHU�+HDWHUV
$QRWKHU� W\SH�RI� IHHGZDWHU� KHDWHU� IUHTXHQWO\�XVHG� LQ� VWHDP�SRZHU�SODQWV� LV� WKH�
FORVHG�IHHGZDWHU�KHDWHU��LQ�ZKLFK�KHDW�LV�WUDQVIHUUHG�IURP�WKH�H[WUDFWHG�VWHDP�
WR�WKH�IHHGZDWHU�ZLWKRXW�DQ\�PL[LQJ WDNLQJ�SODFH�

7KH�WZR�VWUHDPV�QRZ�FDQ�EH�DW�GLIIHUHQW�SUHVVXUHV��VLQFH�WKH\�GR�QRW�PL[��

7KH�VFKHPDWLF�RI�D�VWHDP�SRZHU�SODQW�ZLWK�RQH�FORVHG�IHHGZDWHU�KHDWHU�DQG�WKH�
7�V�GLDJUDP�RI�WKH�F\FOH�DUH�VKRZQ��
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&ORVHG�YV��2SHQ�)HHGZDWHU�+HDWHUV
7KH�RSHQ�DQG�FORVHG�IHHGZDWHU�KHDWHUV�FDQ�EH�FRPSDUHG�DV�IROORZV��

2SHQ�IHHGZDWHU�KHDWHUV�DUH� VLPSOH DQG� LQH[SHQVLYH DQG�KDYH�JRRG�KHDW WUDQVIHU�
FKDUDFWHULVWLFV��
7KH\�DOVR�EULQJ�WKH�IHHGZDWHU�WR�WKH�VDWXUDWLRQ�VWDWH��
)RU�HDFK�KHDWHU��KRZHYHU��D�SXPS�LV�UHTXLUHG WR�KDQGOH�WKH�IHHGZDWHU��

7KH� FORVHG� IHHGZDWHU� KHDWHUV� DUH� PRUH� FRPSOH[ EHFDXVH� RI� WKH� LQWHUQDO� WXELQJ
QHWZRUN��DQG�WKXV�WKH\�DUH�PRUH�H[SHQVLYH��
+HDW� WUDQVIHU� LQ� FORVHG� IHHGZDWHU� KHDWHUV� LV� DOVR� OHVV� HIIHFWLYH VLQFH� WKH� WZR�
VWUHDPV�DUH�QRW�DOORZHG�WR�EH�LQ�GLUHFW�FRQWDFW��
+RZHYHU��FORVHG�IHHGZDWHU�KHDWHUV�GR�QRW�UHTXLUH�D�VHSDUDWH�SXPS IRU�HDFK�KHDWHU�
VLQFH�WKH�H[WUDFWHG�VWHDP�DQG�WKH�IHHGZDWHU�FDQ�EH�DW�GLIIHUHQW�SUHVVXUHV��

0RVW�VWHDP�SRZHU�SODQWV�XVH�D�FRPELQDWLRQ RI�RSHQ�DQG�FORVHG�IHHGZDWHU�KHDWHUV�
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(;$03/(��±��
7KH�,GHDO�5HKHDW�5HJHQHUDWLYH�5DQNLQH�&\FOH

&RQVLGHU� D� VWHDP� SRZHU� SODQW� WKDW� RSHUDWHV� RQ� DQ� LGHDO� UHKHDW±UHJHQHUDWLYH�
5DQNLQH�F\FOH�ZLWK�RQH�RSHQ�IHHGZDWHU�KHDWHU��RQH�FORVHG�IHHGZDWHU�KHDWHU��DQG�
RQH�UHKHDWHU��6WHDP�HQWHUV�WKH�WXUELQH�DW����03D�DQG�����&�DQG�LV�FRQGHQVHG�LQ�
WKH�FRQGHQVHU�DW�D�SUHVVXUH�RI����N3D��6RPH�VWHDP�LV�H[WUDFWHG�IURP�WKH�WXUELQH�
DW���03D�IRU�WKH�FORVHG�IHHGZDWHU�KHDWHU��DQG�WKH�UHPDLQLQJ�VWHDP�LV�UHKHDWHG�DW�
WKH�VDPH�SUHVVXUH�WR�����&��7KH�H[WUDFWHG�VWHDP�LV�FRPSOHWHO\�FRQGHQVHG�LQ�WKH�
KHDWHU�DQG�LV�SXPSHG�WR����03D�EHIRUH�LW�PL[HV�ZLWK�WKH�IHHGZDWHU�DW�WKH�VDPH�
SUHVVXUH��6WHDP� IRU� WKH�
RSHQ�IHHGZDWHU�KHDWHU�LV�
H[WUDFWHG� IURP� WKH� ORZ�
SUHVVXUH� WXUELQH� DW� D�
SUHVVXUH� RI� ���� 03D��
'HWHUPLQH� WKH� IUDFWLRQV�
RI�VWHDP�H[WUDFWHG�IURP�
WKH� WXUELQH� DV� ZHOO� DV�
WKH� WKHUPDO� HIILFLHQF\�
RI�WKH�F\FOH�
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7KH�,GHDO�5HKHDW�5HJHQHUDWLYH�5DQNLQH�&\FOH
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7KH�,GHDO�5HKHDW�5HJHQHUDWLYH�5DQNLQH�&\FOH
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� ,Q�DOO� WKH�F\FOHV�GLVFXVVHG�VR�IDU�� WKH�VROH�SXUSRVH ZDV� WR�FRQYHUW�D�
SRUWLRQ�RI�WKH�KHDW�WUDQVIHUUHG�WR�WKH�ZRUNLQJ�IOXLG�WR�ZRUN��ZKLFK�LV�
WKH�PRVW�YDOXDEOH�IRUP�RI�HQHUJ\��

� 7KH�UHPDLQLQJ�SRUWLRQ RI�WKH�KHDW�LV�UHMHFWHG�WR�ULYHUV��ODNHV��RFHDQV��
RU�WKH�DWPRVSKHUH�DV�ZDVWH�KHDW��EHFDXVH�LWV�TXDOLW\��RU�JUDGH��LV�WRR�
ORZ�WR�EH�RI�DQ\�SUDFWLFDO�XVH��

� :DVWLQJ�D�ODUJH�DPRXQW�RI�KHDW�LV�D�SULFH�ZH�KDYH�WR�SD\ WR�SURGXFH�
ZRUN�� EHFDXVH� HOHFWULFDO� RU� PHFKDQLFDO� ZRUN� LV� WKH� RQO\� IRUP� RI�
HQHUJ\� RQ� ZKLFK� PDQ\� HQJLQHHULQJ� GHYLFHV� �VXFK� DV� D� IDQ�� FDQ�
RSHUDWH�

���

&2*(1(5$7,21

� 3URFHVV� KHDW� LQ� WKHVH� LQGXVWULHV� LV�
XVXDOO\� VXSSOLHG�E\�VWHDP DW��� WR���DWP�
DQG�����WR�����&������WR�����)���

� (QHUJ\� LV� XVXDOO\� WUDQVIHUUHG� WR� WKH�
VWHDP� E\� EXUQLQJ� FRDO�� RLO�� QDWXUDO� JDV��
RU�DQRWKHU�IXHO�LQ�D�IXUQDFH�

� $OO� WKH� KHDW� WUDQVIHUUHG� WR� WKH� VWHDP� LQ�
WKH�ERLOHU� LV�XVHG� LQ� WKH�SURFHVV�KHDWLQJ�
XQLWV��DV�VKRZQ�

� 0DQ\� V\VWHPV� RU� GHYLFHV�� KRZHYHU�� UHTXLUH� HQHUJ\� LQSXW� LQ� WKH� IRUP� RI�
KHDW��FDOOHG�SURFHVV�KHDW��

� 6RPH� LQGXVWULHV� WKDW� UHO\� KHDYLO\� RQ� SURFHVV� KHDW� DUH� FKHPLFDO�� SXOS� DQG�
SDSHU�� RLO� SURGXFWLRQ DQG� UHILQLQJ�� VWHHO� PDNLQJ�� IRRG� SURFHVVLQJ�� DQG�
WH[WLOH�LQGXVWULHV��
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� 7KH� UHVXOW LV� D� SODQW� WKDW� SURGXFHV�
HOHFWULFLW\� ZKLOH� PHHWLQJ� WKH� SURFHVV�KHDW�
UHTXLUHPHQWV� RI� FHUWDLQ� LQGXVWULDO�
SURFHVVHV��

� 6XFK�D�SODQW�LV�FDOOHG�D�FRJHQHUDWLRQ�SODQW�

� ,Q�JHQHUDO��FRJHQHUDWLRQ LV�WKH�SURGXFWLRQ�
RI� PRUH� WKDQ� RQH� XVHIXO IRUP� RI� HQHUJ\�
�VXFK�DV�SURFHVV�KHDW�DQG�HOHFWULF�SRZHU��
IURP�WKH�VDPH�HQHUJ\�VRXUFH�

� ,QGXVWULHV� WKDW� XVH� ODUJH� DPRXQWV� RI� SURFHVV� KHDW� DOVR� FRQVXPH D� ODUJH�
DPRXQW�RI�HOHFWULF�SRZHU��

� 7KHUHIRUH�� LW� PDNHV� HFRQRPLFDO DV� ZHOO� DV� HQJLQHHULQJ� VHQVH� WR� XVH� WKH�
DOUHDG\�H[LVWLQJ�ZRUN�SRWHQWLDO�WR�SURGXFH�SRZHU�LQVWHDG�RI�OHWWLQJ�LW�JR�WR�
ZDVWH��

�3�
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� 8QGHU�QRUPDO�RSHUDWLRQ��VRPH�VWHDP�LV�
H[WUDFWHG� IURP� WKH� WXUELQH� DW� VRPH�
SUHGHWHUPLQHG�LQWHUPHGLDWH�SUHVVXUH�3 4 ��

� 7KH� UHVW� RI� WKH� VWHDP� H[SDQGV� WR� WKH�
FRQGHQVHU� SUHVVXUH� 3 5 DQG� LV� WKHQ�
FRROHG�DW�FRQVWDQW�SUHVVXUH��

� $W� WLPHV� RI� KLJK� GHPDQG IRU� SURFHVV�
KHDW�� DOO� WKH� VWHDP� LV� URXWHG� WR� WKH�
SURFHVV�KHDWLQJ� XQLWV� DQG� QRQH� WR� WKH�
FRQGHQVHU��P 5  ����

� 7KH�LGHDO�VWHDP�WXUELQH�FRJHQHUDWLRQ�SODQW�GHVFULEHG�DERYH�LV�QRW�SUDFWLFDO
EHFDXVH�LW�FDQQRW�DGMXVW�WR WKH�YDULDWLRQV�LQ�SRZHU�DQG�SURFHVV�KHDW�ORDGV��

� 7KH�VFKHPDWLF�RI�D�PRUH�SUDFWLFDO �EXW�PRUH�FRPSOH[��FRJHQHUDWLRQ�SODQW�
LV�VKRZQ��
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� 0D[LPXP� SURFHVV� KHDWLQJ LV� UHDOL]HG�
ZKHQ� DOO� WKH� VWHDP� OHDYLQJ� WKH� ERLOHU�
SDVVHV�WKURXJK�WKH�359��P 6  P 7 ���

� 1R�SRZHU LV�SURGXFHG�LQ�WKLV�PRGH��

� :KHQ� WKHUH� LV� QR� GHPDQG IRU� SURFHVV�
KHDW�� DOO� WKH� VWHDP� SDVVHV� WKURXJK� WKH�
WXUELQH� DQG� WKH� FRQGHQVHU� �P 6  P 4  ����
DQG� WKH� FRJHQHUDWLRQ� SODQW� RSHUDWHV� DV�
DQ�RUGLQDU\�VWHDP�SRZHU�SODQW��

� ,I� WKLV� LV� QRW� VXIILFLHQW�� VRPH� VWHDP� OHDYLQJ� WKH� ERLOHU� LV� WKURWWOHG� E\� DQ�
H[SDQVLRQ�RU�SUHVVXUH�UHGXFLQJ�YDOYH��359�� WR� WKH�H[WUDFWLRQ�SUHVVXUH�3 4
DQG�LV�GLUHFWHG�WR�WKH�SURFHVV�KHDWLQJ�XQLW��

�2/
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� 1R� VWHDP� SDVVHV� WKURXJK� WKH� 359� RU�
WKH� FRQGHQVHU�� WKXV�� QR� ZDVWH� KHDW� LV�
UHMHFWHG��P 7  P 4 DQG�P 6  P 5  ����

� 7KLV� FRQGLWLRQ� PD\� EH� GLIILFXOW WR�
DFKLHYH� LQ� SUDFWLFH� EHFDXVH� RI� WKH�
FRQVWDQW� YDULDWLRQV� LQ� WKH� SURFHVV�KHDW�
DQG�SRZHU�ORDGV��

� %XW�WKH�SODQW�VKRXOG�EH�GHVLJQHG VR�WKDW�
WKH� RSWLPXP� RSHUDWLQJ� FRQGLWLRQV� DUH�
DSSUR[LPDWHG�PRVW�RI�WKH�WLPH�

� 8QGHU� RSWLPXP� FRQGLWLRQV�� D� FRJHQHUDWLRQ� SODQW� VLPXODWHV� WKH� LGHDO�
FRJHQHUDWLRQ�SODQW�GLVFXVVHG�HDUOLHU�

� 7KDW�LV��DOO�WKH�VWHDP�H[SDQGV�LQ�WKH�WXUELQH�WR�WKH�H[WUDFWLRQ�SUHVVXUH�DQG�
FRQWLQXHV�WR�WKH�SURFHVV�KHDWLQJ�XQLW��
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� 7KH�FRQWLQXHG�TXHVW IRU�KLJKHU�WKHUPDO�HIILFLHQFLHV�KDV�UHVXOWHG�LQ�UDWKHU�

LQQRYDWLYH�PRGLILFDWLRQV�WR�FRQYHQWLRQDO�SRZHU�SODQWV��

� $�PRUH�SRSXODU�PRGLILFDWLRQ LQYROYHV�D�JDV�SRZHU�F\FOH�WRSSLQJ D�YDSRU�
SRZHU�F\FOH��ZKLFK�LV�FDOOHG�WKH FRPELQHG�JDV±YDSRU�F\FOH��RU�MXVW�WKH�
FRPELQHG�F\FOH��

� 7KH�FRPELQHG�F\FOH�RI�JUHDWHVW�LQWHUHVW�LV�WKH�JDV�WXUELQH��%UD\WRQ��F\FOH�
WRSSLQJ� D� VWHDP� WXUELQH� �5DQNLQH�� F\FOH�� ZKLFK� KDV� D� KLJKHU� WKHUPDO
HIILFLHQF\�WKDQ�HLWKHU�RI�WKH�F\FOHV�H[HFXWHG�LQGLYLGXDOO\��

� *DV�WXUELQH�F\FOHV� W\SLFDOO\�RSHUDWH�DW�FRQVLGHUDEO\�KLJKHU� WHPSHUDWXUHV
WKDQ�VWHDP�F\FOHV��

� 7KH� PD[LPXP� IOXLG� WHPSHUDWXUH� DW� WKH� WXUELQH� LQOHW� LV� DERXW� ����&
������)��IRU�PRGHUQ�VWHDP�SRZHU�SODQWV��EXW�RYHU������& ������)��IRU�
JDV�WXUELQH�SRZHU�SODQWV�
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