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5()5,*(5$7256�$1'�+($7�38036
� 7KH� WUDQVIHU� RI� KHDW� IURP� D� ORZ�WHPSHUDWXUH�

UHJLRQ� WR� D� KLJK�WHPSHUDWXUH� RQH� UHTXLUHV�
VSHFLDO�GHYLFHV�FDOOHG�UHIULJHUDWRUV�

� 5HIULJHUDWRUV� DUH� F\FOLF� GHYLFHV�� DQG� WKH�
ZRUNLQJ�IOXLGV�XVHG�LQ�WKH�UHIULJHUDWLRQ�F\FOHV�
DUH�FDOOHG�UHIULJHUDQWV�

� $QRWKHU�GHYLFH�WKDW�WUDQVIHUV�KHDW�IURP�D�ORZ�
WHPSHUDWXUH� PHGLXP� WR� D� KLJK�WHPSHUDWXUH�
RQH�LV�WKH�KHDW�SXPS�

� 7KH� SHUIRUPDQFH� RI� UHIULJHUDWRUV� DQG� KHDW�
SXPSV�LV�H[SUHVVHG�LQ�WHUPV�RI�WKH�FRHIILFLHQW�
RI�SHUIRUPDQFH �&23���GHILQHG�DV�
����� ��
���	� ��
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� 7KH� FRROLQJ� FDSDFLW\ RI� D� UHIULJHUDWLRQ�
V\VWHP²WKDW�LV��WKH�UDWH�RI�KHDW�UHPRYDO�IURP�
WKH� UHIULJHUDWHG� VSDFH²LV� RIWHQ� H[SUHVVHG� LQ�
WHUPV�RI�WRQV�RI�UHIULJHUDWLRQ��

� 7KH� FDSDFLW\� RI� D� UHIULJHUDWLRQ� V\VWHP� WKDW�
FDQ�IUHH]H���WRQ�������OEP��RI�OLTXLG�ZDWHU�DW�
��&�����)��LQWR�LFH�DW���&�LQ����K�LV�VDLG�WR�EH�
��WRQ��

� 2QH� WRQ�RI� UHIULJHUDWLRQ� LV� HTXLYDOHQW� WR�����
N-�PLQ�RU�����%WX�PLQ��

� 7KH� FRROLQJ� ORDG� RI� D� W\SLFDO� ����P F
UHVLGHQFH�LV�LQ�WKH���WRQ ����N:��UDQJH�

G

7+(�5(9(56('�&$5127�&<&/(
� 6LQFH� &DUQRW� F\FOH� LV� D� UHYHUVLEOH� F\FOH�� DOO� IRXU� SURFHVVHV� WKDW�

FRPSULVH�WKH�&DUQRW�F\FOH�FDQ�EH�UHYHUVHG��

� 5HYHUVLQJ�WKH�F\FOH�GRHV�DOVR�UHYHUVH�WKH�GLUHFWLRQV RI�DQ\�KHDW�DQG�
ZRUN�LQWHUDFWLRQV��

� 7KH�UHVXOW� LV�D�F\FOH� WKDW�RSHUDWHV� LQ� WKH�FRXQWHUFORFNZLVH�GLUHFWLRQ�
RQ�D�7�V�GLDJUDP��ZKLFK�LV�FDOOHG�WKH�UHYHUVHG�&DUQRW�F\FOH�
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� 7KH� UHYHUVHG� &DUQRW� F\FOH� LV� WKH�PRVW� HIILFLHQW UHIULJHUDWLRQ� F\FOH�

RSHUDWLQJ�EHWZHHQ�WZR�VSHFLILHG�WHPSHUDWXUH�OHYHOV��
� +RZHYHU��SURFHVVHV�����DQG�����FDQQRW�EH�DSSUR[LPDWHG� FORVHO\� LQ�

SUDFWLFH��7KLV� LV�EHFDXVH�SURFHVV����� LQYROYHV� WKH�FRPSUHVVLRQ�RI�D�
OLTXLG±YDSRU�PL[WXUH��ZKLFK� UHTXLUHV�D�FRPSUHVVRU� WKDW�ZLOO�KDQGOH�
WZR� SKDVHV�� DQG� SURFHVV� ���� LQYROYHV� WKH� H[SDQVLRQ� RI� KLJK�
PRLVWXUH�FRQWHQW�UHIULJHUDQW�LQ�D�WXUELQH�

7KHUHIRUH��ZH�FRQFOXGH�
WKDW� WKH� UHYHUVHG�
&DUQRW F\FOH�FDQQRW�EH�
DSSUR[LPDWHG� LQ� DFWXDO�
GHYLFHV� DQG� LV� QRW� D�
UHDOLVWLF� PRGHO IRU�
UHIULJHUDWLRQ�F\FOHV��

I
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5()5,*(5$7,21�&<&/(

� 0DQ\� RI� WKH� LPSUDFWLFDOLWLHV DVVRFLDWHG� ZLWK� WKH� UHYHUVHG� &DUQRW�
F\FOH� FDQ� EH� HOLPLQDWHG E\� YDSRUL]LQJ� WKH� UHIULJHUDQW� FRPSOHWHO\�
EHIRUH�LW�LV�FRPSUHVVHG�DQG�E\�UHSODFLQJ�WKH�WXUELQH ZLWK�D�WKURWWOLQJ�
GHYLFH��VXFK�DV�DQ�H[SDQVLRQ�YDOYH�RU�FDSLOODU\�WXEH�

� 7KH� F\FOH� WKDW� UHVXOWV� LV� FDOOHG� WKH� LGHDO� YDSRU�FRPSUHVVLRQ�
UHIULJHUDWLRQ� F\FOH�� DQG� LW� LV� VKRZQ� VFKHPDWLFDOO\� DQG� RQ� D� 7�V�
GLDJUDP��

� 7KH� YDSRU�FRPSUHVVLRQ� UHIULJHUDWLRQ� F\FOH� LV� WKH�PRVW� ZLGHO\� XVHG
F\FOH�IRU�UHIULJHUDWRUV��DLU�FRQGLWLRQLQJ�V\VWHPV��DQG�KHDW�SXPSV��

� ,W�FRQVLVWV�RI�IRXU�SURFHVVHV�
± ����,VHQWURSLF�FRPSUHVVLRQ�LQ�D�FRPSUHVVRU
± ����&RQVWDQW�SUHVVXUH�KHDW�UHMHFWLRQ�LQ�D�FRQGHQVHU
± ����7KURWWOLQJ�LQ�DQ�H[SDQVLRQ�GHYLFH
± ����&RQVWDQW�SUHVVXUH�KHDW�DEVRUSWLRQ�LQ�DQ�HYDSRUDWRU�
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7KH� UHIULJHUDQW� HQWHUV� WKH� FRPSUHVVRU� DW� VWDWH� � DV� VDWXUDWHG� YDSRU� DQG� LV�
FRPSUHVVHG� LVHQWURSLFDOO\ WR� WKH� FRQGHQVHU� SUHVVXUH�� 7KH� WHPSHUDWXUH� RI� WKH�
UHIULJHUDQW�LQFUHDVHV�GXULQJ�WKLV�LVHQWURSLF�FRPSUHVVLRQ�SURFHVV WR�ZHOO�DERYH�WKH�
WHPSHUDWXUH�RI�WKH�VXUURXQGLQJ�PHGLXP��
7KH� UHIULJHUDQW� WKHQ� HQWHUV�
WKH� FRQGHQVHU� DV�
VXSHUKHDWHG�YDSRU�DW�VWDWH��
DQG� OHDYHV� DV� VDWXUDWHG�
OLTXLG� DW� VWDWH� �� DV� D� UHVXOW�
RI� KHDW� UHMHFWLRQ� WR� WKH�
VXUURXQGLQJV��
7KH� WHPSHUDWXUH� RI� WKH�
UHIULJHUDQW� DW� WKLV� VWDWH� LV�
VWLOO� DERYH� WKH� WHPSHUDWXUH�
RI�WKH�VXUURXQGLQJV�
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7KH�VDWXUDWHG�OLTXLG�UHIULJHUDQW�DW�VWDWH�� LV�WKURWWOHG�WR�WKH�HYDSRUDWRU�SUHVVXUH�
E\�SDVVLQJ�LW� WKURXJK�DQ�H[SDQVLRQ�YDOYH�RU�FDSLOODU\�WXEH��7KH�WHPSHUDWXUH�RI�
WKH�UHIULJHUDQW�GURSV�EHORZ�WKH�WHPSHUDWXUH�RI�WKH�UHIULJHUDWHG�VSDFH�GXULQJ�WKLV�
SURFHVV��
7KH� UHIULJHUDQW� HQWHUV� WKH�
HYDSRUDWRU� DW� VWDWH� � DV� D�
ORZ�TXDOLW\� VDWXUDWHG�
PL[WXUH�� DQG� LW� FRPSOHWHO\�
HYDSRUDWHV� E\� DEVRUELQJ�
KHDW� IURP� WKH� UHIULJHUDWHG�
VSDFH��
7KH� UHIULJHUDQW� OHDYHV� WKH�
HYDSRUDWRU� DV� VDWXUDWHG�
YDSRU� DQG� UHHQWHUV� WKH�
FRPSUHVVRU�� FRPSOHWLQJ�
WKH�F\FOH�
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1RWLFH�WKDW�XQOLNH�WKH�LGHDO�F\FOHV�GLVFXVVHG�EHIRUH��WKH�LGHDO�YDSRU�FRPSUHVVLRQ�
UHIULJHUDWLRQ� F\FOH� LV� QRW� DQ� LQWHUQDOO\� UHYHUVLEOH F\FOH� VLQFH� LW� LQYROYHV� DQ�
LUUHYHUVLEOH��WKURWWOLQJ��SURFHVV��7KLV�SURFHVV�LV�PDLQWDLQHG�LQ�WKH�F\FOH�WR�PDNH�
LW�D�PRUH�UHDOLVWLF�PRGHO IRU�WKH�DFWXDO�YDSRU�FRPSUHVVLRQ�UHIULJHUDWLRQ�F\FOH��,I�
WKH� WKURWWOLQJ� GHYLFH� ZHUH� UHSODFHG� E\� DQ� LVHQWURSLF� WXUELQH�� WKH� UHIULJHUDQW�
ZRXOG�HQWHU�WKH�HYDSRUDWRU�DW�VWDWH��
�LQVWHDG�RI�VWDWH����

$V� D� UHVXOW�� WKH� UHIULJHUDWLRQ�
FDSDFLW\�ZRXOG�LQFUHDVH �E\�WKH�
DUHD� XQGHU� SURFHVV� FXUYH� �
����
DQG� WKH� QHW� ZRUN� LQSXW� ZRXOG�
GHFUHDVH �E\� WKH� DPRXQW� RI�
ZRUN� RXWSXW� RI� WKH� WXUELQH���
5HSODFLQJ� WKH� H[SDQVLRQ� YDOYH�
E\� D� WXUELQH� LV� QRW� SUDFWLFDO��
KRZHYHU�� VLQFH� WKH� DGGHG�
EHQHILWV� FDQQRW� MXVWLI\� WKH�
DGGHG�FRVW�DQG�FRPSOH[LW\�
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$QRWKHU� GLDJUDP� IUHTXHQWO\� XVHG� LQ� WKH� DQDO\VLV� RI� YDSRU�FRPSUHVVLRQ�
UHIULJHUDWLRQ�F\FOHV�LV�WKH�3�K�GLDJUDP��DV�VKRZQ��
7KH� DUHD� XQGHU WKH� SURFHVV� FXUYH� ���� UHSUHVHQWV� WKH� KHDW� DEVRUEHG E\� WKH�
UHIULJHUDQW�LQ�WKH�HYDSRUDWRU��DQG�WKH�DUHD�XQGHU WKH�SURFHVV�FXUYH�����UHSUHVHQWV�
WKH�KHDW�UHMHFWHG LQ�WKH�FRQGHQVHU��
2Q� WKLV� GLDJUDP�� WKUHH� RI� WKH� IRXU�
SURFHVVHV� DSSHDU� DV� VWUDLJKW� OLQHV�� DQG�
WKH� KHDW� WUDQVIHU� LQ� WKH� FRQGHQVHU� DQG�
WKH� HYDSRUDWRU� LV� SURSRUWLRQDO� WR� WKH�
OHQJWKV RI� WKH� FRUUHVSRQGLQJ� SURFHVV�
FXUYHV�
$� UXOH� RI� WKXPE LV� WKDW� WKH� &23�
LPSURYHV�E\��� WR���SHUFHQW� IRU�HDFK��&�
WKH�HYDSRUDWLQJ�WHPSHUDWXUH�LV�UDLVHG�RU�
WKH�FRQGHQVLQJ�WHPSHUDWXUH�LV�ORZHUHG�
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,Q�D�KRXVHKROG�UHIULJHUDWRU��WKH�WXEHV�LQ�WKH�
IUHH]HU FRPSDUWPHQW� ZKHUH� KHDW� LV�
DEVRUEHG� E\� WKH� UHIULJHUDQW� VHUYHV� DV� WKH�
HYDSRUDWRU��
7KH� FRLOV� EHKLQG� WKH� UHIULJHUDWRU�� ZKHUH�
KHDW�LV�GLVVLSDWHG�WR�WKH�NLWFKHQ�DLU��VHUYH�DV�
WKH�FRQGHQVHU�
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7KH�,GHDO�9DSRU�&RPSUHVVLRQ�5HIULJHUDWLRQ�&\FOH

� $�UHIULJHUDWRU�XVHV� UHIULJHUDQW����D� DV� WKH�ZRUNLQJ� IOXLG� DQG�RSHUDWHV�
RQ�DQ�LGHDO�YDSRU�FRPSUHVVLRQ�UHIULJHUDWLRQ�F\FOH�EHWZHHQ������DQG�����
03D��,I�WKH�PDVV�IORZ�UDWH�RI�WKH�UHIULJHUDQW�LV������NJ�V��GHWHUPLQH�

� �D��WKH�UDWH�RI�KHDW�UHPRYDO�IURP�WKH�
UHIULJHUDWHG� VSDFH� DQG� WKH� SRZHU�
LQSXW�WR�WKH�FRPSUHVVRU�

� �E�� WKH� UDWH� RI� KHDW� UHMHFWLRQ� WR� WKH�
HQYLURQPHQW��DQG�

� �F��WKH�&23�RI�WKH�UHIULJHUDWRU�

� 7KDW� LV�� WKLV� UHIULJHUDWRU� UHPRYHV�
DERXW���XQLWV RI�WKHUPDO�HQHUJ\�IURP�
WKH� UHIULJHUDWHG� VSDFH� IRU� HDFK� XQLW
RI�HOHFWULF�HQHUJ\�LW�FRQVXPHV�

&23 e  ����
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$Q� DFWXDO� YDSRU�FRPSUHVVLRQ� UHIULJHUDWLRQ� F\FOH� GLIIHUV� IURP� WKH� LGHDO� RQH� LQ�
VHYHUDO�ZD\V��RZLQJ�PRVWO\�WR�WKH�LUUHYHUVLELOLWLHV WKDW�RFFXU�LQ�YDULRXV�FRPSRQHQWV�

7ZR�FRPPRQ� VRXUFHV�RI� LUUHYHUVLELOLWLHV� DUH� IOXLG� IULFWLRQ �FDXVHV�SUHVVXUH�GURSV��
DQG�KHDW�WUDQVIHU WR�RU�IURP�WKH�VXUURXQGLQJV��

7KH 7�V�GLDJUDP�RI�DQ�DFWXDO�YDSRU�FRPSUHVVLRQ�UHIULJHUDWLRQ�F\FOH�LV�VKRZQ�
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,Q� WKH� LGHDO� F\FOH�� WKH� UHIULJHUDQW� OHDYHV� WKH� HYDSRUDWRU� DQG� HQWHUV� WKH�
FRPSUHVVRU�DV�VDWXUDWHG�YDSRU��,Q�SUDFWLFH��KRZHYHU��LW�PD\�QRW�EH�SRVVLEOH WR�
FRQWURO�WKH�VWDWH�RI�WKH�UHIULJHUDQW�VR�SUHFLVHO\��,QVWHDG��LW�LV�HDVLHU�WR�GHVLJQ WKH�
V\VWHP� VR� WKDW� WKH� UHIULJHUDQW� LV� VOLJKWO\� VXSHUKHDWHG DW� WKH� FRPSUHVVRU� LQOHW��
7KLV� VOLJKW� RYHUGHVLJQ� HQVXUHV� WKDW� WKH� UHIULJHUDQW� LV� FRPSOHWHO\� YDSRUL]HG�
ZKHQ�LW�HQWHUV�WKH�FRPSUHVVRU��7KH�UHVXOW�RI�VXSHUKHDWLQJ�DQG�SUHVVXUH�GURSV�LQ�
WKH� HYDSRUDWRU� DQG� WKH� FRQQHFWLQJ� OLQH� LV� DQ� LQFUHDVH� LQ� WKH� VSHFLILF� YROXPH��
WKXV�DQ�LQFUHDVH�LQ�WKH�SRZHU�LQSXW�UHTXLUHPHQWV�WR�WKH�FRPSUHVVRU�

�3I
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7KH� FRPSUHVVLRQ� SURFHVV LQ� WKH� LGHDO� F\FOH� LV� LQWHUQDOO\� UHYHUVLEOH� DQG�
DGLDEDWLF�� DQG� WKXV� LVHQWURSLF�� 7KH� DFWXDO� FRPSUHVVLRQ� SURFHVV�� KRZHYHU��
LQYROYHV�IULFWLRQDO�HIIHFWV��ZKLFK�LQFUHDVH�WKH�HQWURS\��DQG�KHDW�WUDQVIHU� ZKLFK�
PD\� LQFUHDVH�RU�GHFUHDVH� WKH�HQWURS\� GHSHQGLQJ�RQ� WKH�GLUHFWLRQ��7KHUHIRUH��
WKH�HQWURS\�RI�WKH�UHIULJHUDQW�PD\�LQFUHDVH��SURFHVV������RU�GHFUHDVH��SURFHVV�
���
�� GXULQJ� DQ� DFWXDO� FRPSUHVVLRQ� SURFHVV�� GHSHQGLQJ� RQ ZKLFK HIIHFWV�
GRPLQDWH� 7KH�FRPSUHVVLRQ�SURFHVV����
�PD\�EH�HYHQ PRUH�GHVLUDEOH WKDQ�WKH�
LVHQWURSLF�FRPSUHVVLRQ�SURFHVV�VLQFH�WKH�VSHFLILF�YROXPH�RI�WKH�UHIULJHUDQW�DQG�
WKXV� WKH� ZRUN� LQSXW� UHTXLUHPHQW� DUH� VPDOOHU LQ� WKLV� FDVH�� 7KHUHIRUH�� WKH�
UHIULJHUDQW� VKRXOG� EH� FRROHG GXULQJ� WKH� FRPSUHVVLRQ� SURFHVV� ZKHQHYHU� LW� LV�
SUDFWLFDO�DQG�HFRQRPLFDO�WR�GR�VR�
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,Q� WKH� LGHDO� FDVH�� WKH� UHIULJHUDQW� LV� DVVXPHG� WR� OHDYH� WKH�
FRQGHQVHU�DV�VDWXUDWHG�OLTXLG DW�WKH�FRPSUHVVRU�H[LW�SUHVVXUH��
,Q� UHDOLW\��KRZHYHU�� LW� LV�XQDYRLGDEOH WR�KDYH� VRPH�SUHVVXUH�
GURS� LQ� WKH�FRQGHQVHU� DV�ZHOO� DV� LQ� WKH� OLQHV� FRQQHFWLQJ� WKH�
FRQGHQVHU�WR�WKH�FRPSUHVVRU�DQG�WR�WKH�WKURWWOLQJ�YDOYH��$OVR��
LW� LV�QRW� HDV\� WR�H[HFXWH� WKH�FRQGHQVDWLRQ�SURFHVV ZLWK� VXFK�
SUHFLVLRQ� WKDW� WKH� UHIULJHUDQW� LV�D�VDWXUDWHG� OLTXLG�DW� WKH�HQG�
DQG� LW� LV�XQGHVLUDEOH� WR� URXWH WKH� UHIULJHUDQW� WR� WKH� WKURWWOLQJ�
YDOYH�EHIRUH�WKH�UHIULJHUDQW�LV�FRPSOHWHO\�FRQGHQVHG��
7KHUHIRUH�� WKH� UHIULJHUDQW� LV� VXEFRROHG
VRPHZKDW� EHIRUH� LW� HQWHUV� WKH� WKURWWOLQJ�
YDOYH��:H�GR�QRW�PLQG�WKLV�DW�DOO��KRZHYHU��
VLQFH� WKH� UHIULJHUDQW� LQ� WKLV� FDVH�HQWHUV� WKH�
HYDSRUDWRU�ZLWK� D� ORZHU� HQWKDOS\ DQG� WKXV�
FDQ�DEVRUE�PRUH�KHDW�IURP�WKH�UHIULJHUDWHG�
VSDFH�� 7KH� WKURWWOLQJ� YDOYH� DQG� WKH�
HYDSRUDWRU�DUH�XVXDOO\�ORFDWHG�YHU\�FORVH WR�
HDFK� RWKHU�� VR� WKH� SUHVVXUH� GURS� LQ� WKH�
FRQQHFWLQJ�OLQH�LV�VPDOO�

��K
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7KH�$FWXDO�9DSRU�&RPSUHVVLRQ�5HIULJHUDWLRQ�&\FOH

� 5HIULJHUDQW����D�HQWHUV�WKH�FRPSUHVVRU�RI�D�UHIULJHUDWRU�DV�VXSHUKHDWHG�
YDSRU� DW� �����03D DQG� ����&�DW� D� UDWH�RI������NJ�V� DQG� OHDYHV� DW� ����
03D DQG����&��7KH�UHIULJHUDQW�LV�FRROHG�LQ�WKH�FRQGHQVHU�WR����&�DQG�
�����03D DQG�LV�WKURWWOHG�WR������03D��'LVUHJDUGLQJ�DQ\�KHDW�WUDQVIHU�
DQG� SUHVVXUH� GURSV� LQ� WKH� FRQQHFWLQJ� OLQHV� EHWZHHQ� WKH� FRPSRQHQWV��
GHWHUPLQH��

� �D�� WKH� UDWH�RI� KHDW� UHPRYDO� IURP�
WKH� UHIULJHUDWHG� VSDFH� DQG� WKH�
SRZHU�LQSXW�WR�WKH�FRPSUHVVRU�

� �E��WKH�LVHQWURSLF�HIILFLHQF\�RI�WKH�
FRPSUHVVRU��DQG�

� �F��WKH�FRHIILFLHQW�RI�SHUIRUPDQFH�
RI�WKH�UHIULJHUDWRU�
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:KHQ�GHVLJQLQJ�D�UHIULJHUDWLRQ�V\VWHP��WKHUH�DUH�VHYHUDO�UHIULJHUDQWV�IURP�
ZKLFK� WR� FKRRVH�� VXFK� DV� FKORURIOXRURFDUERQV� �&)&V��� DPPRQLD��
K\GURFDUERQV��SURSDQH��HWKDQH��HWK\OHQH��HWF����FDUERQ�GLR[LGH��DLU� �LQ� WKH�
DLU�FRQGLWLRQLQJ� RI� DLUFUDIW��� DQG� HYHQ� ZDWHU� �LQ� DSSOLFDWLRQV� DERYH WKH�
IUHH]LQJ�SRLQW��

7KH�ULJKW�FKRLFH�RI�UHIULJHUDQW�GHSHQGV�RQ�WKH�VLWXDWLRQ�DW�KDQG�

2I� WKHVH�� UHIULJHUDQWV� VXFK� DV� 5����� 5����� 5����� 5����D�� DQG� 5�����
DFFRXQW�IRU�RYHU����SHUFHQW�RI�WKH�PDUNHW�LQ�WKH�8QLWHG�6WDWHV�

7ZR� LPSRUWDQW SDUDPHWHUV� WKDW� QHHG� WR� EH�
FRQVLGHUHG�LQ�WKH�VHOHFWLRQ�RI�D�UHIULJHUDQW�DUH�
WKH� WHPSHUDWXUHV� RI� WKH� WZR� PHGLD �WKH�
UHIULJHUDWHG� VSDFH� DQG� WKH� HQYLURQPHQW��ZLWK�
ZKLFK�WKH�UHIULJHUDQW�H[FKDQJHV�KHDW��

��M
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7R�KDYH�KHDW�WUDQVIHU�DW�D�UHDVRQDEOH�UDWH��D�WHPSHUDWXUH�GLIIHUHQFH�RI���WR�
���&�VKRXOG� EH�PDLQWDLQHG� EHWZHHQ� WKH� UHIULJHUDQW� DQG� WKH�PHGLXP�ZLWK�
ZKLFK�LW�LV�H[FKDQJLQJ�KHDW��

,I� D� UHIULJHUDWHG� VSDFH� LV� WR� EH� PDLQWDLQHG� DW� ����&�� IRU� H[DPSOH�� WKH�
WHPSHUDWXUH� RI� WKH� UHIULJHUDQW� VKRXOG� UHPDLQ DW� DERXW� ����&� ZKLOH� LW�
DEVRUEV�KHDW�LQ�WKH�HYDSRUDWRU��

7KH� ORZHVW�SUHVVXUH LQ�D�UHIULJHUDWLRQ�F\FOH�RFFXUV� LQ� WKH�HYDSRUDWRU��DQG�
WKLV� SUHVVXUH� VKRXOG� EH� DERYH� DWPRVSKHULF� SUHVVXUH WR� SUHYHQW� DQ\� DLU�
OHDNDJH�LQWR�WKH�UHIULJHUDWLRQ�V\VWHP��

7KHUHIRUH�� D� UHIULJHUDQW� VKRXOG� KDYH� D� VDWXUDWLRQ� SUHVVXUH� RI� �� DWP RU�
KLJKHU�DW�����&�LQ�WKLV�SDUWLFXODU�FDVH��

$PPRQLD�DQG�5����D�DUH�WZR�VXFK�VXEVWDQFHV��
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7KH�WHPSHUDWXUH��DQG�WKXV�WKH�SUHVVXUH��RI�WKH�UHIULJHUDQW�RQ�WKH�FRQGHQVHU
VLGH�GHSHQGV�RQ�WKH�PHGLXP�WR�ZKLFK�KHDW�LV�UHMHFWHG��

7KH� WHPSHUDWXUH�RI� WKH� UHIULJHUDQW� LQ� WKH�FRQGHQVHU� FDQQRW� IDOO�EHORZ� WKH�
WHPSHUDWXUH� RI� WKH� FRROLQJ� PHGLXP� �DLU� DW� DERXW� ���& IRU� D� KRXVHKROG�
UHIULJHUDWRU��� DQG� WKH� VDWXUDWLRQ� SUHVVXUH� RI� WKH� UHIULJHUDQW� DW WKLV�
WHPSHUDWXUH�VKRXOG�EH�ZHOO�EHORZ�LWV�FULWLFDO�SUHVVXUH LI�WKH�KHDW� UHMHFWLRQ�
SURFHVV�LV�WR�EH�DSSUR[LPDWHO\�LVRWKHUPDO��

/RZHU� WHPSHUDWXUHV� LQ� WKH� FRQGHQVHU� �WKXV� KLJKHU� &23V�� FDQ� EH�
PDLQWDLQHG�LI�WKH�UHIULJHUDQW�LV�FRROHG�E\�OLTXLG�ZDWHU LQVWHDG�RI�DLU��

7KH� XVH� RI� ZDWHU� FRROLQJ� FDQQRW� EH� MXVWLILHG� HFRQRPLFDOO\�� KRZHYHU��
H[FHSW�LQ�ODUJH�LQGXVWULDO�UHIULJHUDWLRQ�V\VWHPV��

2WKHU GHVLUDEOH� FKDUDFWHULVWLFV RI� D� UHIULJHUDQW� LQFOXGH� EHLQJ� QRQWR[LF��
QRQFRUURVLYH�� QRQIODPPDEOH�� DQG� FKHPLFDOO\� VWDEOH�� KDYLQJ� D� KLJK�
HQWKDOS\� RI� YDSRUL]DWLRQ� �PLQLPL]HV� WKH�PDVV� IORZ� UDWH��� DQG�� RI FRXUVH��
EHLQJ�DYDLODEOH�DW�ORZ�FRVW��
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7KH� LQGXVWULDO� DQG� KHDY\�FRPPHUFLDO� VHFWRUV� ZHUH� YHU\� VDWLVILHG� ZLWK
DPPRQLD��DQG�VWLOO�DUH��DOWKRXJK�DPPRQLD�LV�WR[LF��

7KH�DGYDQWDJHV�RI�DPPRQLD�RYHU�RWKHU�UHIULJHUDQWV�DUH�LWV�ORZ�FRVW��KLJKHU�
&23V �DQG� WKXV� ORZHU� HQHUJ\� FRVW��� PRUH� IDYRUDEOH� WKHUPRG\QDPLF� DQG�
WUDQVSRUW� SURSHUWLHV� DQG� WKXV� KLJKHU� KHDW� WUDQVIHU� FRHIILFLHQWV �UHTXLUHV�
VPDOOHU�DQG� ORZHU�FRVW�KHDW�H[FKDQJHUV���JUHDWHU�GHWHFWDELOLW\ LQ� WKH�HYHQW�
RI�D�OHDN��DQG�QR�HIIHFW�RQ�WKH�R]RQH�OD\HU�

7KH�PDMRU�GUDZEDFN RI�DPPRQLD�LV�LWV�WR[LFLW\��ZKLFK�PDNHV�LW�XQVXLWDEOH�
IRU�GRPHVWLF�XVH��

$PPRQLD�LV�SUHGRPLQDQWO\�XVHG LQ�IRRG�UHIULJHUDWLRQ�IDFLOLWLHV�VXFK�DV�WKH�
FRROLQJ� RI� IUHVK� IUXLWV�� YHJHWDEOHV�� PHDW�� DQG� ILVK�� UHIULJHUDWLRQ� RI�
EHYHUDJHV DQG� GDLU\� SURGXFWV VXFK� DV� EHHU�� ZLQH�� PLON�� DQG� FKHHVH��
IUHH]LQJ�RI�LFH�FUHDP DQG�RWKHU�IRRGV��LFH�SURGXFWLRQ��DQG�ORZ�WHPSHUDWXUH�
UHIULJHUDWLRQ�LQ�WKH�SKDUPDFHXWLFDO DQG�RWKHU�SURFHVV�LQGXVWULHV�
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,W�LV�UHPDUNDEOH�WKDW�WKH�HDUO\�UHIULJHUDQWV XVHG�ZHUH�KLJKO\�WR[LF��

$�OHDNV�ZLOO� UHVXOW� LQ�VHULRXV� LOOQHVVHV DQG�HYHQ�GHDWK ZKLFK� OLPLW� WKH�XVH�RI�
WKHVH�UHIULJHUDQWV��

7KLV�FUHDWH�D�QHHG�IRU�WKH�GHYHORSPHQW RI�D�VDIH�UHIULJHUDQW�IRU�KRXVHKROG�XVH��

$W�WKH�UHTXHVW�RI�)ULJLGDLUH�&RUSRUDWLRQ��*HQHUDO�0RWRUV¶ UHVHDUFK�ODERUDWRU\�
GHYHORSHG�5�����WKH�ILUVW�PHPEHU�RI�WKH�&)& IDPLO\�RI�UHIULJHUDQWV�

2I� VHYHUDO� &)&V� GHYHORSHG�� WKH� UHVHDUFK� WHDP� VHWWOHG� RQ� 5��� DV� WKH�
UHIULJHUDQW� PRVW� VXLWDEOH� IRU� FRPPHUFLDO� XVH� DQG� JDYH� WKH� &)&� IDPLO\� WKH�
WUDGH�QDPH�³)UHRQ�´

7KH�YHUVDWLOLW\�DQG�ORZ�FRVW RI�&)&V�PDGH�WKHP�WKH�UHIULJHUDQWV�RI�FKRLFH�

&)&V�ZHUH�DOVR�ZLGHO\�XVHG�LQ�DHURVROV��IRDP�LQVXODWLRQV��DQG�WKH�HOHFWURQLF�
LQGXVWU\ DV�VROYHQWV�WR�FOHDQ�FRPSXWHU�FKLSV��
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5��� LV�XVHG�SULPDULO\�LQ�ODUJH�FDSDFLW\�ZDWHU�FKLOOHUV�VHUYLQJ�DLU�FRQGLWLRQLQJ�
V\VWHPV�LQ�EXLOGLQJV��

5��� LV�XVHG� LQ�GRPHVWLF�UHIULJHUDWRUV�DQG�IUHH]HUV��DV�ZHOO�DV�DXWRPRWLYH�DLU�
FRQGLWLRQHUV��

5��� LV� XVHG� LQ� ZLQGRZ� DLU� FRQGLWLRQHUV�� KHDW� SXPSV�� DLU� FRQGLWLRQHUV� RI�
FRPPHUFLDO� EXLOGLQJV�� DQG� ODUJH� LQGXVWULDO� UHIULJHUDWLRQ� V\VWHPV�� DQG� RIIHUV�
VWURQJ�FRPSHWLWLRQ�WR�DPPRQLD��

5���� �D� EOHQG RI� 5����� DQG� 5����� LV� WKH� GRPLQDQW� UHIULJHUDQW� XVHG� LQ�
FRPPHUFLDO� UHIULJHUDWLRQ� V\VWHPV� VXFK� DV� WKRVH� LQ� VXSHUPDUNHWV EHFDXVH� LW�
DOORZV� ORZ� WHPSHUDWXUHV� DW� HYDSRUDWRUV� ZKLOH� RSHUDWLQJ� DW� VLQJOH VWDJH�
FRPSUHVVLRQ��

7KH�R]RQH�FULVLV KDV�FDXVHG� D�PDMRU� VWLU� �ZRUU\�� LQ� WKH� UHIULJHUDWLRQ�DQG�DLU�
FRQGLWLRQLQJ�LQGXVWU\�DQG�KDV�WULJJHUHG�D�FULWLFDO�ORRN�DW�WKH�UHIULJHUDQWV�LQ�XVH��
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,W�ZDV� UHDOL]HG� LQ� WKH�PLG�����V� WKDW�&)&V�DOORZ�PRUH� XOWUDYLROHW� UDGLDWLRQ
LQWR�WKH�HDUWK¶V�DWPRVSKHUH�E\�GHVWUR\LQJ�WKH�SURWHFWLYH�R]RQH�OD\HU�DQG�WKXV�
FRQWULEXWLQJ�WR�WKH�JUHHQKRXVH�HIIHFW�WKDW�FDXVHV�JOREDO�ZDUPLQJ�

$V�D�UHVXOW��WKH�XVH�RI�VRPH�&)&V�LV�EDQQHG E\�LQWHUQDWLRQDO�WUHDWLHV��

)XOO\�KDORJHQDWHG�&)&V �VXFK�DV�5�����5�����DQG�5������GR�WKH�PRVW�GDPDJH�
WR�WKH�R]RQH�OD\HU��

7KH�QRQ�IXOO\�KDORJHQDWHG UHIULJHUDQWV�VXFK�DV�5����KDYH�DERXW���SHUFHQW RI�
WKH�R]RQH�GHSOHWLQJ�FDSDELOLW\�RI�5�����

5HIULJHUDQWV� WKDW�DUH� IULHQGO\� WR� WKH�R]RQH OD\HU� WKDW� SURWHFWV� WKH� HDUWK� IURP�
KDUPIXO�XOWUDYLROHW�UD\V�KDYH�EHHQ�GHYHORSHG��

7KH�RQFH�SRSXODU�UHIULJHUDQW�5����KDV� ODUJHO\�EHHQ� UHSODFHG�E\� WKH� UHFHQWO\�
GHYHORSHG�FKORULQH�IUHH�5����D��


