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� )XHO�UDLO���%DQN��

� )XHO�UDLO�3UHVVXUH�&RQWURO�9DOYH��3&9�

� )XHO�LQMHFWRU����RII�

7KH�7'9�����/�GLHVHO�HQJLQH�LV�HTXLSSHG�ZLWK�D�+LJK�3UHVVXUH��+3��FRPPRQ�UDLO�IXHO�

LQMHFWLRQ�V\VWHP��$�+3�IXHO�SXPS�GHOLYHUV�D�XQLIRUP�OHYHO�RI�SUHVVXUH�WR�WKH�VKDUHG�IXHO�

OLQHV��WKH�IXHO�UDLOV���ZKLFK�VHUYH�DOO�VL[�IXHO�LQMHFWRUV��3UHVVXUH�LV�FRQWUROOHG�WR�WKH�

RSWLPXP�OHYHO�IRU�VPRRWK�RSHUDWLRQ�

7KH�IXHO�LQMHFWLRQ�V\VWHP�VXSSRUWV�D�SUH�DQG�SLORW�LQMHFWLRQ�GHSHQGLQJ�RQ�HQJLQH�

RSHUDWLQJ�FRQGLWLRQV��7KLV�UHGXFHV�FRPEXVWLRQ�QRLVH�OHYHOV��PRUH�FRPPRQO\�UHIHUUHG�WR�

DV�
GLHVHO�NQRFN
�

)XHO�LQMHFWLRQ�SUHVVXUH�LV�JHQHUDWHG�LQGHSHQGHQWO\�RI�HQJLQH�VSHHG�DQG�IXHO�LQMHFWLRQ�

HYHQWV�

7KH�IXHO�LQMHFWLRQ�WLPLQJ�DQG�YROXPH�DUH�FDOFXODWHG�E\�WKH�3RZHUWUDLQ�&RQWURO�0RGXOH�

�3&0���ZKLFK�WKHQ�HQHUJL]HV�WKH�DSSURSULDWH�SLH]R�DFWXDWHG�LQMHFWRU�

7KH�IXHO�LQMHFWLRQ�V\VWHP�KDV�WKH�IROORZLQJ�IHDWXUHV�

+LJK�IXHO�LQMHFWLRQ�SUHVVXUHV�RI�XS�WR������EDU��������OEI�LQð��IRU�JUHDWHU�

DWRPL]DWLRQ�RI�IXHO��LQFUHDVLQJ�SHUIRUPDQFH�DQG�ORZHULQJ�HPLVVLRQV�

9DULDEOH�LQMHFWLRQ�WR�RSWLPL]H�FRPEXVWLRQ�LQ�DOO�HQJLQH�RSHUDWLQJ�FRQGLWLRQV

/RZ�WROHUDQFHV�DQG�KLJK�SUHFLVLRQ�WKURXJKRXW�WKH�OLIH�RI�WKH�V\VWHP�

7KH�V\VWHP�IHDWXUHV�WKH�IROORZLQJ�FRPSRQHQWV�

+3�IXHO�SXPS

)XHO�UDLOV

+3�DQG�/RZ�3UHVVXUH��/3��IXHO�SLSHV

)XHO�LQMHFWRUV�
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� /RZ�3UHVVXUH��/3��IXHO�UHWXUQ�FRQQHFWLRQ

� /RZ�3UHVVXUH��/3��IXHO�VXSSO\�FRQQHFWLRQ

� )XHO�WHPSHUDWXUH�VHQVRU

� 'ULYHVKDIW

� )XHO�RXWOHW�WR�EDQN���IXHO�UDLO

� )XHO�PHWHULQJ�YDOYH

� )XHO�RXWOHW�WR�EDQN���IXHO�UDLO

7KH�+LJK�3UHVVXUH��+3��IXHO�SXPS�LV�D�WZR�SLVWRQ�UDGLDO�SOXQJHU�SXPS��7KH�SXPS�KDV�

WKH�DELOLW\�WR�SURGXFH�D�PD[LPXP�SUHVVXUH�RI������EDU��������OEI�LQð��

7KH�+3�IXHO�SXPS�LV�GULYHQ�IURP�WKH�EDQN���F\OLQGHU�KHDG�H[KDXVW�FDPVKDIW�YLD�D�

WRRWKHG�EHOW��7KH�GULYH�IURP�WKH�EHOW�URWDWHV�D�FDPVKDIW�ZLWKLQ�WKH�SXPS�ZKLFK�

RSHUDWHV�D�SOXQJHU�ZLWKLQ�HDFK�SXPSLQJ�HOHPHQW��$�SURFHGXUH�DQG�VSHFLDO�WRROV�DUH�

UHTXLUHG�IRU�SXPS�RU�EHOW�UHSODFHPHQW�WR�WLPH�WKH�SXPS��

)RU�DGGLWLRQDO�LQIRUPDWLRQ��UHIHU�WR��(QJLQH��������$��'HVFULSWLRQ�DQG�2SHUDWLRQ����

)XHO�&KDUJLQJ�DQG�&RQWUROV��������$��'HVFULSWLRQ�DQG�2SHUDWLRQ���
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7KH�+3�IXHO�SXPS�FRPSULVHV�

7ZR�+3�SXPSLQJ�HOHPHQWV

$�IXHO�PHWHULQJ�YDOYH

$Q�LQWHUQDO�WUDQVIHU�SXPS

$�IXHO�WHPSHUDWXUH�VHQVRU�

7KH�IXHO�LV�GHOLYHUHG�WR�WKH�LQWHUQDO�WUDQVIHU�SXPS�YLD�WKH�H[WHUQDO�IXHO�ILOWHU�DQG�D�/RZ�

3UHVVXUH��/3��IXHO�SXPS�ZKLFK�LV�ORFDWHG�LQ�WKH�IXHO�WDQN��

)RU�DGGLWLRQDO�LQIRUPDWLRQ��UHIHU�WR��)XHO�7DQN�DQG�/LQHV��������$��'HVFULSWLRQ�DQG�

2SHUDWLRQ���

7KH�IXHO�PHWHULQJ�YDOYH�LV�ORFDWHG�LQ�WKH�IHHG�SRUW�EHWZHHQ�WKH�+3�SXPSLQJ�HOHPHQWV�

DQG�WKH�LQWHUQDO�WUDQVIHU�SXPS��7KH�IXHO�PHWHULQJ�YDOYH�LV�D�YDULDEOH�SRVLWLRQ�VROHQRLG�

RSHUDWHG�YDOYH�WKDW�LV�FRQWUROOHG�E\�WKH�3RZHUWUDLQ�&RQWURO�0RGXOH��3&0���7KH�IXHO�

PHWHULQJ�YDOYH�GHWHUPLQHV�WKH�DPRXQW�RI�IXHO�WKDW�LV�GHOLYHUHG�IURP�WKH�LQWHUQDO�

WUDQVIHU�SXPS�WR�WKH�+3�SXPSLQJ�HOHPHQWV��:KHQ�WKHUH�LV�QR�VLJQDO�WR�WKH�IXHO�

PHWHULQJ�YDOYH��WKH�YDOYH�LV�FORVHG�DQG�WKHUH�LV�QR�IXHO�GHOLYHU\�

7KH�IXHO�IURP�WKH�LQWHUQDO�WUDQVIHU�SXPS�LV�SDVVHG�WR�WKH�+3�SXPSLQJ�HOHPHQWV�DW�D�

FRQVWDQW�SUHVVXUH�NQRZQ�DV�WUDQVIHU�SUHVVXUH��7KH�WUDQVIHU�SUHVVXUH�LV�FRQWUROOHG�E\�DQ�

LQWHUQDO�3UHVVXUH�5HOLHI�9DOYH��359���2QFH�WKH�IXHO�HQWHUV�HDFK�RI�WKH�+3�SXPSLQJ�

HOHPHQWV�WKH�SUHVVXUH�ULVHV�UDSLGO\��(DFK�+3�SXPSLQJ�HOHPHQW�SURYLGHV�D�+3�VXSSO\�WR�

RQH�RI�WKH�IXHO�UDLOV��7KH�SUHVVXUH�LV�FRQWUROOHG�E\�WKH�IXHO�UDLO�3UHVVXUH�&RQWURO�9DOYH�

�3&9��DQG�WKH�)XHO�5DLO�3UHVVXUH��)53��VHQVRU�

$�FRQWUROOHG�DPRXQW�RI�IXHO�LV�DOORZHG�WR�OHDN�RII�IURP�WKH�LQWHUQDO�WUDQVIHU�SXPS��7KLV�

IXHO�FRROV�DQG�OXEULFDWHV�WKH�LQWHUQDO�FRPSRQHQWV�RI�WKH�+3�IXHO�SXPS��WKH�IXHO�LV�

UHWXUQHG�WR�WKH�IXHO�WDQN�WKURXJK�WKH�/3�IXHO�UHWXUQ�OLQH�

7KH�IXHO�WHPSHUDWXUH�VHQVRU�LV�ORFDWHG�RQ�WKH�UHDU�RI�WKH�+3�IXHO�SXPS��,W�PHDVXUHV�

WKH�IXHO�WHPSHUDWXUH�LQ�WKH�/3�VLGH�RI�WKH�+3�IXHO�SXPS��7KH�3&0�FRQWLQXDOO\�PRQLWRUV�

WKLV�VLJQDO�WR�GHWHUPLQH�WKH�IXHO�WHPSHUDWXUH�WR�SUHYHQW�RYHUKHDWLQJ�RI�WKH�IXHO�

V\VWHP��7KH�3&0�ZLOO�DOVR�PDNH�ILQH�DGMXVWPHQWV�WR�WKH�IXHO�LQMHFWLRQ�TXDQWLW\�WR�

DGMXVW�IRU�IXHO�WHPSHUDWXUH�
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� )XHO�3UHVVXUH�&RQWURO�9DOYH��3&9�

� 6XSSO\�SLSH�WR�IXHO�LQMHFWRU����RII�

� )XHO�5DLO�3UHVVXUH��)53��VHQVRU

� )XHO�UDLO���%DQN��

/RZ�3UHVVXUH�)XHO�/LQHV



,7(0 '(6&5,37,21

� +LJK�3UHVVXUH��+3��IXHO�SXPS�IXHO�UHWXUQ�WXEH

� %DQN���IXHO�LQMHFWRU�OHDN�EDFN�WXEH

� )XHO�UDLO�3UHVVXUH�&RQWURO�9DOYH��3&9��IXHO�UHWXUQ�WXEH

� )XHO�UHWXUQ�FRQQHFWLRQ�WR�IXHO�FRROHU

� %DQN���IXHO�LQMHFWRU�OHDN�EDFN�WXEH

7ZR�IXHO�UDLOV�DUH�XVHG�ZLWK�HDFK�UDLO�VXSSO\LQJ�+LJK�3UHVVXUH��+3��IXHO�WR�WKUHH�IXHO�

LQMHFWRUV�

(DFK�UDLO�KDV�ILYH�WKUHDGHG�FRQQHFWLRQV�ZKLFK�SURYLGH�IRU�WKH�DWWDFKPHQW�RI�

7KH�+3�IXHO�VXSSO\�IURP�WKH�+3�IXHO�SXPS

7KH�EDODQFH�SLSH�DQG�FRQQHFWLRQV�IRU�WKH�WKUHH�LQMHFWRUV�VXSSOLHG�ZLWK�IXHO�IURP�WKDW�

UDLO�

$�)XHO�5DLO�3UHVVXUH��)53��VHQVRU�LV�ORFDWHG�LQ�WKH�IURQW�RI�WKH�EDQN���IXHO�UDLO��7KH�)53�

VHQVRU�GHWHFWV�IXHO�SUHVVXUH�LQ�WKH�IXHO�UDLOV��7KH�EDQN���IXHO�UDLO�KRXVHV�D�IXHO�UDLO�

3UHVVXUH�&RQWURO�9DOYH��3&9���7KH�3RZHUWUDLQ�&RQWURO�0RGXOH��3&0��FRQWUROV�WKH�IXHO�



UDLO�3&9�XVLQJ�VLJQDOV�IURP�WKH�)53�VHQVRU��)XHO�UHOHDVHG�E\�WKH�IXHO�UDLO�3&9�IORZV�LQWR�

WKH�/RZ�3UHVVXUH��/3��IXHO�UHWXUQ�OLQH�

7KH�)53�VHQVRU�LV�D�SLH]R�UHVLVWLYH�W\SH�VHQVRU�FRQWDLQLQJ�DQ�DFWXDWLQJ�GLDSKUDJP��

'HIOHFWLRQ�RI�WKH�GLDSKUDJP�SURYLGHV�D�SURSRUWLRQDO�VLJQDO��RXWSXW��YROWDJH�WR�WKH�3&0��

GHSHQGDQW�RQ�WKH�IXHO�SUHVVXUH�ZLWKLQ�WKH�IXHO�UDLO�

%RWK�UDLOV�DUH�FRQQHFWHG�WRJHWKHU�ZLWK�D�EDODQFH�SLSH��7KH�EDODQFH�SLSH�PDNHV�VXUH�

WKDW�WKH�SUHVVXUH�LQ�ERWK�UDLOV�LV�HTXDO��7KH�SUHVVXUH�LV�HTXDO�HYHQ�WKRXJK�HDFK�UDLO�LV�

VXSSOLHG�IURP�D�GLIIHUHQW�SXPSLQJ�HOHPHQW�LQ�WKH�+3�IXHO�SXPS�
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(DFK�LQMHFWLRQ�HYHQW�LV�FRQWUROOHG�E\�D�FKDUJH�DQG�GLVFKDUJH�F\FOH�DOORZLQJ�

HQHUJ\�WR�GLVVLSDWH�LQ��DQG�UHFRYHU�IURP��WKH�LQMHFWRU��1HYHU�GLVFRQQHFW�WKH�

ZLULQJ�FRQQHFWRU�ZKHQ�WKH�YHKLFOH�LV�UXQQLQJ��7KH�LQMHFWRU�PD\�UHPDLQ�RSHQ�

WKXV�FDXVLQJ�HQJLQH�GDPDJH�

6L[�IXHO�LQMHFWRUV�DUH�XVHG�LQ�WKH�IXHO�V\VWHP��$�SLH]R�DFWXDWRU�LQ�HDFK�LQMHFWRU�LV�

HOHFWURQLFDOO\�FRQWUROOHG�E\�WKH�3RZHUWUDLQ�&RQWURO�0RGXOH��3&0���7KH�3&0�RSHUDWHV�WKH�

LQMHFWRU�LQ�UHVSRQVH�WR�HQJLQH�VSHHG�DQG�ORDG�FRQGLWLRQV�

(DFK�LQMHFWRU�KDV�DQ�HOHFWULFDO�FRQQHFWRU�ZKLFK�FRQQHFWV�WKH�LQMHFWRU�WR�WKH�HQJLQH�

KDUQHVV��$�IXHO�FRQQHFWLRQ�RQ�WKH�WRS�RI�WKH�LQMHFWRU�SURYLGHV�IRU�WKH�+LJK�3UHVVXUH�

�+3��IXHO�LQOHW�IURP�WKH�UHODWHG�IXHO�UDLO��$�VHFRQG�IXHO�FRQQHFWLRQ�DOORZV�IXHO�OHDNDJH�

ZLWKLQ�WKH�LQMHFWRU�WR�GUDLQ�LQWR�WKH�/RZ�3UHVVXUH��/3��IXHO�UHWXUQ�OLQH�

(DFK�LQMHFWRU�LV�ORFDWHG�LQ�D�PDFKLQHG�KROH�LQ�WKH�F\OLQGHU�KHDG��7KH�IXHO�LQMHFWRU�LV�

VHDOHG�LQ�WKH�F\OLQGHU�KHDG�ZLWK�D�FRSSHU�VHDOLQJ�ZDVKHU�DQG�DQ�2�ULQJ�VHDO��7KH�

LQMHFWRU�LV�UHWDLQHG�LQ�WKH�F\OLQGHU�KHDG�ZLWK�D�FODPS�SODWH�DQG�WZR�EROWV��,I�DQ�LQMHFWRU�

LV�UHPRYHG�RU�UHSODFHG��D�QHZ�FRSSHU�VHDOLQJ�ZDVKHU�DQG�D�FODPS�SODWH�PXVW�EH�XVHG�

ZKHQ�UHILWWLQJ�WKH�LQMHFWRU�

7KH�LQMHFWRU�FDQ�RSHUDWH�XS�WR�ILYH�WLPHV�GXULQJ�RQH�FRPEXVWLRQ�F\FOH�GHSHQGLQJ�RQ�

HQJLQH�VSHHG�DQG�ORDG��7KH�LQMHFWLRQ�VHTXHQFH�FDQ�RFFXU�DV�IROORZV�

3LORW�LQMHFWLRQ���2FFXUV�EHIRUH�WKH�PDLQ�LQMHFWLRQ�DQG�LPSURYHV�IXHO�DQG�DLU�

PL[LQJ�

��

3UH�LQMHFWLRQ���6KRUWHQV�WKH�PDLQ�LQMHFWLRQ
V�LJQLWLRQ�GHOD\�DQG�WKHUHIRUH�UHGXFHV�

WKH�JHQHUDWLRQ�RI�QLWURXV�R[LGHV�

��



(DFK�LQMHFWRU�LV�FDOLEUDWHG�WR�WKH�3&0�DQG�WKH�DSSOLFDEOH�F\OLQGHU�WR�ZKLFK�LW�LV�ILWWHG��

7KHUHIRUH��LI�DQ�LQMHFWRU�LV�UHPRYHG�LW�PXVW�EH�UHILWWHG�WR�WKH�F\OLQGHU�IURP�ZKLFK�LW�ZDV�

UHPRYHG��,I�D�QHZ�LQMHFWRU�LV�ILWWHG��D�FDOLEUDWLRQ�URXWLQH�XVLQJ�DSSURYHG�GLDJQRVWLF�

HTXLSPHQW�PXVW�EH�SHUIRUPHG�WR�FDOLEUDWH�WKH�LQMHFWRU�XQLTXH�FRGH�WR�WKH�3&0�

7KH�RSHUDWLQJ�YROWDJH�RI�WKH�LQMHFWRU�LV�EHWZHHQ�����DQG�����9ROWV�GHSHQGLQJ�RQ�

HQJLQH�VSHHG�DQG�ORDG��&DUH�PXVW�EH�WDNHQ�ZKHQ�ZRUNLQJ�LQ�WKH�YLFLQLW\�RI�WKH�

LQMHFWRUV��7KH�SUHVVXUH�LQFUHDVHV�OLQHDUO\�IURP�����WR������EDU�������WR�������OEI�LQð��

(DFK�LQMHFWRU�KDV�DQ�HOHFWULFDO�UHVLVWDQFH�YDOXH�RI�EHWZHHQ�����������N2KPV�
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QRW�VWDUWLQJ�
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7R�VWRS�WKH�HQJLQH�WKH�3RZHUWUDLQ�&RQWURO�0RGXOH��3&0��VWRSV�HQHUJL]LQJ�WKH�DFWXDWRUV�

LQ�WKH�IXHO�LQMHFWRUV��7KHUHIRUH��QR�IXHO�LV�LQMHFWHG�DQG�WKH�HQJLQH�VSHHG�GURSV�WR�]HUR��

)RU�DGGLWLRQDO�LQIRUPDWLRQ��UHIHU�WR��(OHFWURQLF�(QJLQH�&RQWUROV��������$��'HVFULSWLRQ�

DQG�2SHUDWLRQ���
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:KHQ�WKH�+LJK�3UHVVXUH��+3��IXHO�SXPS�LV�URWDWHG��SUHVVXUH�LV�FUHDWHG�ZKHQ�

7KH�IXHO�PHWHULQJ�YDOYH�LV�RSHQ

7KH�IXHO�UDLO�3UHVVXUH�&RQWURO�9DOYH��3&9��LV�FORVHG�

%RWK�YDOYHV�DUH�HOHFWURQLFDOO\�FRQWUROOHG�E\�WKH�3RZHUWUDLQ�&RQWURO�0RGXOH��3&0��WR�

DOORZ�YDULDEOH�IXHO�GHOLYHU\�DQG�SUHVVXUH�FRQWURO��:KHQ�WKH�IXHO�LQMHFWRUV�RSHUDWH��WKH�

IXHO�UDLO�SUHVVXUH�GURS�LV�RII�VHW�E\�DGGLWLRQDO�IXHO�EHLQJ�GHOLYHUHG�WR�WKH�IXHO�UDLOV��7KLV�

LV�FRQWUROOHG�E\�WKH�IXHO�UDLO�3UHVVXUH�&RQWURO�9DOYH��3&9���7KH�IXHO�SUHVVXUH�LQ�WKH�

V\VWHP�LV�UHGXFHG�ZLWKLQ�D�IHZ�VHFRQGV�DIWHU�WKH�HQJLQH�KDV�VWRSSHG��7KLV�LV�GXH�WR�WKH�

0DLQ�LQMHFWLRQ���'HOLYHUV�WKH�UHTXLUHG�HQJLQH�WRUTXH���

$IWHU�LQMHFWLRQ���2FFXUV�DIWHU�WKH�PDLQ�LQMHFWLRQ�DQG�DVVLVWV�WKH�UH�EXUQ�RI�DQ\�

UHPDLQLQJ�SDUWLFXODWH�PDWWHU�

��

3RVW�LQMHFWLRQ���+HOSV�PDQDJH�WKH�WHPSHUDWXUH�RI�WKH�H[KDXVW�JDV�IRU�PRUH�

HIIHFWLYH�H[KDXVW�JDV�DIWHU�WUHDWPHQW�

��

,QMHFWLRQ�GHOD\�����PV���
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IXHO�UDLO�3&9�QR�ORQJHU�KDYLQJ�WKH�KROGLQJ�FXUUHQW�LW�UHTXLUHV��DQG�WKHUHIRUH�WKH�3&9�

RSHQV��1R�UHVLGXDO�SUHVVXUH�UHPDLQV�LQ�WKH�V\VWHP�DQG�WKH�IXHO�LV�UHOHDVHG�LQWR�WKH�/RZ�

3UHVVXUH��/3��IXHO�UHWXUQ�OLQH�WKURXJK�WKH�RSHQ�IXHO�UDLO�3&9�

�
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� 3RZHUWUDLQ�&RQWURO�0RGXOH��3&0�

� )XHO�LQMHFWRU����RII�

� )XHO�UDLO�3UHVVXUH�&RQWURO�9DOYH��3&9�

� )XHO�PHWHULQJ�YDOYH

� *URXQG

� 3RZHU�VXSSO\�IURP�3RZHUWUDLQ�&RQWURO�0RGXOH��3&0��UHOD\�LQ�(QJLQH�-XQFWLRQ�%R[��(-%�

� )XHO�WHPSHUDWXUH�VHQVRU

� )XHO�5DLO�3UHVVXUH��)53��VHQVRU

&21752/�',$*5$0



38%/,6+('�����-8/�����
�������',6&29(5<��/5���������

)8(/�&+$5*,1*�$1'�&21752/6���
7'9�����/�',(6(/

',$*126,6�$1'�7(67,1*

)RU�D�GHWDLOHG�GHVFULSWLRQ�RI�WKH�IXHO�FKDUJLQJ�DQG�FRQWUROV�V\VWHP�DQG�RSHUDWLRQ��UHIHU�

WR�WKH�UHOHYDQW�'HVFULSWLRQ�DQG�2SHUDWLRQ�VHFWLRQ�RI�WKH�ZRUNVKRS�PDQXDO��

5()(5�WR��)XHO�&KDUJLQJ�DQG�&RQWUROV��������$��'HVFULSWLRQ�DQG�2SHUDWLRQ���

:$51,1*�

0DNH�VXUH�WKDW�DOO�VXLWDEOH�VDIHW\�SUHFDXWLRQV�DUH�REVHUYHG�ZKHQ�FDUU\LQJ�RXW�

DQ\�ZRUN�RQ�WKH�IXHO�V\VWHP��)DLOXUH�WR�REVHUYH�WKLV�ZDUQLQJ�PD\�UHVXOW�LQ�

SHUVRQDO�LQMXU\�
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0DNH�VXUH�WKDW�DEVROXWH�FOHDQOLQHVV�LV�REVHUYHG�ZKHQ�ZRUNLQJ�ZLWK�WKHVH�

FRPSRQHQWV��$OZD\V�LQVWDOO�EODQNLQJ�SOXJV�WR�DQ\�RSHQ�RULILFHV�RU�OLQHV��)DLOXUH�

WR�IROORZ�WKLV�LQVWUXFWLRQ�PD\�UHVXOW�LQ�GDPDJH�WR�WKH�YHKLFOH�

35,1&,3/(6�2)�23(5$7,21
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&KHFN�DQG�UHFWLI\�EDVLF�IDXOWV�EHIRUH�EHJLQQLQJ�GLDJQRVWLF�URXWLQHV�LQYROYLQJ�

SLQSRLQW�WHVWV�



9LVXDO�,QVSHFWLRQ

0(&+$1,&$/ (/(&75,&$/

/RZ�&RQWDPLQDWHG�IXHO

)XHO�VXSSO\�UHWXUQ�OLQH�V�

+LJK�SUHVVXUH�IXHO�VXSSO\�OLQH�V�

)XHO�WDQN�DQG�ILOOHU�SLSH

)XHO�OHDN�V�

)XHO�ILOOHU�FDS

)XHO�ILOWHU

3XVK�FRQQHFW�ILWWLQJV

)XHO�UDLO

)XHO�SXPS

([KDXVW�JDV�UHFLUFXODWLRQ�V\VWHP

)XVHV

*ORZ�SOXJ�LQGLFDWRU

,QHUWLD�IXHO�VKXW�RII�VZLWFK

)XHO�SXPS�PRGXOH

6HQVRU�V�

(QJLQH�FRQWURO�PRGXOH

)XHO�YROXPH�FRQWURO�YDOYH

)XHO�SUHVVXUH�FRQWURO�YDOYH

)XHO�UDLO�SUHVVXUH�VHQVRU

)XHO�WHPSHUDWXUH�VHQVRU

)XHO�LQMHFWRU�V�

([KDXVW�JDV�UHFLUFXODWLRQ�V\VWHP

6<03720 3266,%/(�&$86(6 $&7,21

(QJLQH�
FUDQNV��EXW�
GRHV�QRW�
VWDUW

,QHUWLD�IXHO�
VKXW�RII�VZLWFK

/RZ
�&RQWDPLQDWHG�
IXHO

$LU�OHDNDJH

/RZ�SUHVVXUH�
IXHO�V\VWHP�
IDXOW

)XHO�SXPS�
PRGXOH��OLIW�
SXPS��IDXOW

&KHFN�WKDW�WKH�LQHUWLD�VZLWFK�KDV�QRW�WULSSHG��&KHFN�WKH�IXHO�
OHYHO�DQG�FRQGLWLRQ��'UDZ�RII�DSSUR[LPDWHO\���OWU�������SLQWV��RI�
IXHO�DQG�DOORZ�WR�VWDQG�IRU���PLQXWH��&KHFN�WR�PDNH�VXUH�WKHUH�
LV�QR�VHSDUDWLRQ�RI�WKH�IXHO�LQGLFDWLQJ�ZDWHU�RU�RWKHU�OLTXLG�LQ�
WKH�IXHO��&KHFN�WKH�LQWDNH�DLU�V\VWHP�IRU�OHDNV��&KHFN�WKH�OLIW�
SXPS�RSHUDWLRQ��FKHFN�WKH�ORZ�SUHVVXUH�IXHO�V\VWHP�IRU�OHDNV
�GDPDJH��&KHFN�WKH�IXHO�ILOWHU��FKHFN�IRU�'7&V�LQGLFDWLQJ�D�IXHO�
YROXPH�RU�SUHVVXUH�FRQWURO�YDOYH�IDXOW��&KHFN�WKH�IXHO�SXPS��
&KHFN�WKH�&.3�VHQVRU�FLUFXLWV��5HIHU�WR�WKH�HOHFWULFDO�JXLGHV�

9HULI\�WKH�FXVWRPHU�FRQFHUQ���

9LVXDOO\�LQVSHFW�IRU�REYLRXV�VLJQV�RI�PHFKDQLFDO�RU�HOHFWULFDO�GDPDJH���

,I�DQ�REYLRXV�FDXVH�IRU�DQ�REVHUYHG�RU�UHSRUWHG�FRQFHUQ�LV�IRXQG��FRUUHFW�WKH�

FDXVH��LI�SRVVLEOH��EHIRUH�SURFHHGLQJ�WR�WKH�QH[W�VWHS�

��

,I�WKH�FDXVH�LV�QRW�YLVXDOO\�HYLGHQW��YHULI\�WKH�V\PSWRP�DQG�UHIHU�WR�WKH�

6\PSWRP�&KDUW��DOWHUQDWLYHO\�FKHFN�IRU�'LDJQRVWLF�7URXEOH�&RGHV��'7&V��DQG�

UHIHU�WR�WKH�'7&�,QGH[�

��

6<03720�&+$57



%ORFNHG�IXHO�
ILOWHU

)XHO�YROXPH�
UHJXODWRU�
EORFNHG
�FRQWDPLQDWHG

)XHO�SUHVVXUH�
FRQWURO�YDOYH�
EORFNHG
�FRQWDPLQDWHG

)XHO�SXPS�
IDXOW

&UDQNVKDIW�
SRVLWLRQ�VHQVRU

'LIILFXOW�WR�
VWDUW

*ORZ�SOXJ�
V\VWHP�IDXOW�
�YHU\�FROG�
FRQGLWLRQV�

/RZ
�&RQWDPLQDWHG�
IXHO

$LU�OHDNDJH

)XHO�SXPS�
PRGXOH��OLIW�
SXPS��IDXOW

/RZ�SUHVVXUH�
IXHO�V\VWHP�
IDXOW

%ORFNHG�IXHO�
ILOWHU

)XHO�YROXPH�
FRQWURO�YDOYH�
EORFNHG
�FRQWDPLQDWHG

)XHO�SUHVVXUH�
FRQWURO�YDOYH�
EORFNHG
�FRQWDPLQDWHG

([KDXVW�JDV�
UHFLUFXODWLRQ�
YDOYH�IDXOW

&KHFN�WKH�JORZ�SOXJ�FLUFXLWV��5HIHU�WR�WKH�HOHFWULFDO�JXLGHV��
&KHFN�WKH�IXHO�OHYHO�FRQGLWLRQ��'UDZ�RII�DSSUR[LPDWHO\���OWU�
������SLQWV��RI�IXHO�DQG�DOORZ�WR�VWDQG�IRU���PLQXWH��&KHFN�WR�
PDNH�VXUH�WKHUH�LV�QR�VHSDUDWLRQ�RI�WKH�IXHO�LQGLFDWLQJ�ZDWHU�RU�
RWKHU�OLTXLG�LQ�WKH�IXHO��&KHFN�WKH�LQWDNH�DLU�V\VWHP�IRU�OHDNV��
&KHFN�WKH�OLIW�SXPS�RSHUDWLRQ��FKHFN�WKH�ORZ�SUHVVXUH�IXHO�
V\VWHP�IRU�OHDNV�GDPDJH��&KHFN�WKH�IXHO�ILOWHU��FKHFN�IRU�'7&V�
LQGLFDWLQJ�D�IXHO�YROXPH�RU�SUHVVXUH�FRQWURO�YDOYH�IDXOW��&KHFN�
WKH�H[KDXVW�JDV�UHFLUFXODWLRQ�V\VWHP�

5RXJK�LGOH ,QWDNH�DLU�
V\VWHP�IDXOW

/RZ
�&RQWDPLQDWHG�
IXHO

/RZ�SUHVVXUH�
IXHO�V\VWHP�
IDXOW

%ORFNHG�IXHO�
ILOWHU

&KHFN�WKH�LQWDNH�DLU�V\VWHP�IRU�OHDNV��&KHFN�WKH�IXHO�OHYHO
�FRQGLWLRQ��'UDZ�RII�DSSUR[LPDWHO\���OWU�������SLQWV��RI�IXHO�DQG�
DOORZ�WR�VWDQG�IRU���PLQXWH��&KHFN�WR�PDNH�VXUH�WKHUH�LV�QR�
VHSDUDWLRQ�RI�WKH�IXHO�LQGLFDWLQJ�ZDWHU�RU�RWKHU�OLTXLG�LQ�WKH�IXHO��
&KHFN�WKH�ORZ�SUHVVXUH�IXHO�V\VWHP�IRU�OHDNV�GDPDJH��&KHFN�
WKH�IXHO�ILOWHU��FKHFN�IRU�'7&V�LQGLFDWLQJ�D�IXHO�YROXPH�RU�
SUHVVXUH�FRQWURO�YDOYH�IDXOW��&KHFN�WKH�H[KDXVW�JDV�UHFLUFXODWLRQ�
V\VWHP�



)XHO�YROXPH�
FRQWURO�YDOYH�
EORFNHG
�FRQWDPLQDWHG

)XHO�SUHVVXUH�
FRQWURO�YDOYH�
EORFNHG
�FRQWDPLQDWHG

([KDXVW�JDV�
UHFLUFXODWLRQ�
YDOYH�IDXOW

/DFN�RI�
SRZHU�
ZKHQ�
DFFHOHUDWLQJ

,QWDNH�DLU�
V\VWHP�IDXOW

5HVWULFWHG�
H[KDXVW�
V\VWHP

/RZ�IXHO�
SUHVVXUH

([KDXVW�JDV�
UHFLUFXODWLRQ�
YDOYH�IDXOW

7XUERFKDUJHU�
DFWXDWRU�IDXOW

&KHFN�WKH�LQWDNH�DLU�V\VWHP�IRU�OHDNDJH�RU�UHVWULFWLRQ��&KHFN�IRU�
D�EORFNDJH�UHVWULFWLRQ�LQ�WKH�H[KDXVW�V\VWHP��LQVWDOO�QHZ�
FRPSRQHQWV�DV�QHFHVVDU\��&KHFN�IRU�'7&V�LQGLFDWLQJ�D�IXHO�
SUHVVXUH�IDXOW��&KHFN�WKH�H[KDXVW�JDV�UHFLUFXODWLRQ�V\VWHP��
&KHFN�WXUERFKDUJHU�DFWXDWRU�

(QJLQH�VWRSV
�VWDOOV

$LU�OHDNDJH

/RZ
�&RQWDPLQDWHG�
IXHO

/RZ�SUHVVXUH�
IXHO�V\VWHP�
IDXOW

+LJK�SUHVVXUH�
IXHO�OHDN

)XHO�YROXPH�
FRQWURO�YDOYH�
EORFNHG
�FRQWDPLQDWHG

)XHO�SUHVVXUH�
FRQWURO�YDOYH�
EORFNHG
�FRQWDPLQDWHG

([KDXVW�JDV�
UHFLUFXODWLRQ�
YDOYH�IDXOW

&KHFN�WKH�LQWDNH�DLU�V\VWHP�IRU�OHDNV��&KHFN�WKH�IXHO�OHYHO
�FRQGLWLRQ��'UDZ�RII�DSSUR[LPDWHO\���OWU�������SLQWV��RI�IXHO�DQG�
DOORZ�WR�VWDQG�IRU���PLQXWH��&KHFN�WR�PDNH�VXUH�WKHUH�LV�QR�
VHSDUDWLRQ�RI�WKH�IXHO�LQGLFDWLQJ�ZDWHU�RU�RWKHU�OLTXLG�LQ�WKH�IXHO��
&KHFN�WKH�IXHO�V\VWHP�IRU�OHDNV�GDPDJH��&KHFN�IRU�'7&V�
LQGLFDWLQJ�D�IXHO�YROXPH�RU�SUHVVXUH�FRQWURO�YDOYH�IDXOW��&KHFN�
WKH�H[KDXVW�JDV�UHFLUFXODWLRQ�V\VWHP�

(QJLQH�
MXGGHUV

/RZ
�&RQWDPLQDWHG�
IXHO

$LU�LQJUHVV

/RZ�SUHVVXUH�
IXHO�V\VWHP�
IDXOW

&KHFN�WKH�IXHO�OHYHO�FRQGLWLRQ��'UDZ�RII�DSSUR[LPDWHO\���OWU�
������SLQWV��RI�IXHO�DQG�DOORZ�WR�VWDQG�IRU���PLQXWH��&KHFN�WR�
PDNH�VXUH�WKHUH�LV�QR�VHSDUDWLRQ�RI�WKH�IXHO�LQGLFDWLQJ�ZDWHU�RU�
RWKHU�OLTXLG�LQ�WKH�IXHO��&KHFN�WKH�LQWDNH�DLU�V\VWHP�IRU�OHDNV��
&KHFN�WKH�ORZ�SUHVVXUH�IXHO�V\VWHP�IRU�OHDNV�GDPDJH��&KHFN�
WKH�KLJK�SUHVVXUH�IXHO�V\VWHP�IRU�OHDNV��FKHFN�IRU�'7&V�
LQGLFDWLQJ�D�IXHO�YROXPH�RU�SUHVVXUH�FRQWURO�YDOYH�IDXOW��&KHFN�
WKH�IXHO�SXPS�



)XHO�PHWHULQJ�
YDOYH�EORFNHG
�FRQWDPLQDWHG

)XHO�YROXPH�
FRQWURO�YDOYH�
EORFNHG
�FRQWDPLQDWHG

)XHO�SUHVVXUH�
FRQWURO�YDOYH�
EORFNHG
�FRQWDPLQDWHG

+LJK�SUHVVXUH�
IXHO�OHDN

)XHO�SXPS�
IDXOW

([FHVVLYH�
IXHO�
FRQVXPSWLRQ

/RZ�SUHVVXUH�
IXHO�V\VWHP�
IDXOW

)XHO�YROXPH�
FRQWURO�YDOYH�
EORFNHG
�FRQWDPLQDWHG

)XHO�SUHVVXUH�
FRQWURO�YDOYH�
EORFNHG
�FRQWDPLQDWHG

)XHO�
WHPSHUDWXUH�
VHQVRU�OHDN

+LJK�SUHVVXUH�
IXHO�OHDN

,QMHFWRU�V��
IDXOW

([KDXVW�JDV�
UHFLUFXODWLRQ�
YDOYH�IDXOW

&KHFN�WKH�ORZ�SUHVVXUH�IXHO�V\VWHP�IRU�OHDNV�GDPDJH��&KHFN�
IRU�'7&V�LQGLFDWLQJ�D�IXHO�YROXPH�RU�SUHVVXUH�FRQWURO�YDOYH�
IDXOW��&KHFN�WKH�IXHO�WHPSHUDWXUH�VHQVRU��IXHO�SXPS��HWF�IRU�
OHDNV��&KHFN�IRU�LQMHFWRU�'7&V��&KHFN�WKH�H[KDXVW�JDV�
UHFLUFXODWLRQ�V\VWHP�

)RU�D�OLVW�RI�'LDJQRVWLF�7URXEOH�&RGHV��'7&V��WKDW�FRXOG�EH�ORJJHG�RQ�WKLV�YHKLFOH��

SOHDVH�UHIHU�WR�6HFWLRQ���������

5()(5�WR��'LDJQRVWLF�7URXEOH�&RGH��'7&��,QGH[���7'9�����/�'LHVHO��'7&��(QJLQH�

&RQWURO�0RGXOH���������*HQHUDO�,QIRUPDWLRQ��'HVFULSWLRQ�DQG�2SHUDWLRQ���

'7&�,1'(;



38%/,6+('�����129�����
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)8(/�&+$5*,1*�$1'�&21752/6���
7'9�����/�',(6(/

63(&,),&$7,216

7RUTXH�6SHFLILFDWLRQ

'(6&5,37,21 10 /%�)7 /%�,1

)XHO�LQMHFWLRQ�SXPS�FUDGOH�EROWV � � ��

)XHO�LQMHFWLRQ�SXPS�UHWDLQLQJ�EROWV �� �� �

)XHO�LQMHFWLRQ�SXPS�EUDFNHW �� � ��

)XHO�LQMHFWLRQ�SXPS�VSURFNHW�EROW �� �� �

)XHO�LQMHFWLRQ�SXPS�EHOW�UHDU�FRYHU�UHWDLQLQJ�EROWV �� � ��

&DPVKDIW�UHDU�HQG�DFFHVVRU\�GULYH��5($'��SXOOH\�KXE�UHWDLQLQJ�EROW $ � �

)XHO�LQMHFWLRQ�SXPS�EHOW�WHQVLRQHU�UHWDLQLQJ�EROW �� �� �

&DPVKDIW�5($'�SXOOH\�UHWDLQLQJ�EROW $ � �

)XHO�LQMHFWRU�UHWDLQLQJ�EROWV � � ��

)XHO�UDLO�UHWDLQLQJ�EROWV �� �� �

+LJK�SUHVVXUH�IXHO�OLQH�EUDFNHW�UHWDLQLQJ�EROWV �� � ��

+LJK�SUHVVXUH�IXHO�OLQH�XQLRQ�QXWV $ � �

)XHO�UDLO�VXSSO\�WXEH�XQLRQ�QXWV $ � �

)XHO�FURVVRYHU�OLQH�XQLRQ�QXWV $ � �

&UDQNFDVH�YHQWLODWLRQ�SLSH�UHWDLQ�EROWV �� � ��

,QWDNH�DLU�VKXWRII�YDOYH�UHWDLQLQJ�QXW �� � ��
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$� �UHIHU�WR�SURFHGXUH�IRU�WKH�FRUUHFW�WRUTXH�VHTXHQFH�


