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�������/LIW�VHQVRU�UDLVHU�NLWV������������������������������������������������������������������������������ ���
�������3HULSKHUDO�ERDUG�UHSODFHPHQW���������������������������������������������������������������� ���

���5HSDLU���������������������������������������������������������������������������������������������� ���
�����(OHFWULF�FLUFXLWU\��������������������������������������������������������������������������������������������������� ���
�����5HSODFH�VRQDU����������������������������������������������������������������������������������������������������� ���



�����%XPSHU���������������������������������������������������������������������������������������������������������������� ���
�����5HSODFH�WKH�VPDUWER[����������������������������������������������������������������������������������������� ���
�����&XWWLQJ�KHDG�����������������������������������������������������������������������������������������������������������
�����)URQW�ZKHHO�DQG�D[OH������������������������������������������������������������������������������������������ ���
�����&RUUHFWLQJ�OLG�FORVXUH�SUREOHPV�������������������������������������������������������������������������� ���

���1RWLFHV�������������������������������������������������������������������������������������������� ���

���'HFODUDWLRQ�RI�FRQIRUPLW\������������������������������������������������������������� ���

���7HFKQLFDO�VSHFLILFDWLRQV�7XUIPRZ������������������������������������������� ���

���:LQWHU�VHUYLFH�FKHFN�OLVW������������������������������������������������������������������

���*ORVVDU\������������������������������������������������������������������������������������������ ���

���$EEUHYLDWLRQV�������������������������������������������������������������������������������������

���5RERW�UHJLVWUDWLRQ�GHWDLOV������������������������������������������������������������� ���



&KDSWHU���:KDW
V�1HZ

��:KDW
V�1HZ
5HOHDVH����

� 7KH�UHOHDVH�QXPEHU�RI�WKH�PDQXDO�KDV�EHHQ�DGMXVWHG�WR�PDWFK�WKH�VRIWZDUH�YHUVLRQ�WR
ZKLFK�LW�UHODWHV�

1RWH���7KLV�LPSOLHV�WKDW�WKHUH�DUH�QR�PDQXDOV�ZLWK�UHOHDVH�QXPEHUV����������RU����

� 8SGDWH�WR�WKH�WURXEOHVKRRWLQJ�VHFWLRQ��SDJH������
� 0RUH�LQIRUPDWLRQ�DYDLODEOH�IRU�WKH�6HUYLFH��SDJH������PHQX�
� 8SGDWHV�WR�WKH�SRUWDO�LQWHUIDFH��SDJH������
� :LQWHU�VHUYLFH�FKHFN�OLVW��SDJH������
� /LIW�VHQVRU�UDLVHU�NLWV��SDJH�����
� 3HULSKHUDO�ERDUG�UHSODFHPHQW��SDJH�����

5HOHDVH����

� 7KH�FRQWHQWV�RI�WKH�WHFKQLFLDQV�PHQX��SDJH������KDYH�EHHQ�UH�RUJDQL]HG�
� 7KH�FRQWHQWV�RI�WKH�+RZ�7XUIPRZ������ZRUNV��SDJH�����KDV�EHHQ�XSGDWHG�WR

GLVWLQJXLVK�EHWZHHQ�LQVWDOODWLRQV�WKDW�XVH�D�SRVLWLRQLQJ�EHDFRQ�DQG�WKRVH�WKDW�XVH�D��UHWXUQ
WR�VWDWLRQ�ORRS��

� ,Q�7KH�$FWLRQV�PHQX���SDJH�����WKHUH�LV�D�QHZ�RSWLRQ�WR�VWDUW�WKH�URERW�ZRUNLQJ�LQ�D
VSHFLILF�SDUFHO�

� ,QVWUXFWLRQV�RQ�,QVWDOOLQJ�DQ�LQGXFWRU�LQ�WKH�FKDUJLQJ�VWDWLRQ��SDJH�����

5HOHDVH����

0XOWL�ILHOGV��SDJH�����

� 5HWXUQ�WR�VWDWLRQ�ZLWK�D�VWDWLRQ�ORRS��SDJH����
� &RPSOH[�JDUGHQ�DQG�ZLWK�VWDWLRQ�ORRS��SDJH����

0RQR�ILHOG�ZLWK�WZR�VWDUW�]RQHV��SDJH����

&RUUHFWLQJ�OLG�FORVXUH�SUREOHPV��SDJH������

,QVWDOOLQJ�WKH�SRVLWLRQLQJ�EHDFRQ��SDJH����

,QVWDOOLQJ�WKH�SRVLWLRQLQJ�ERDUG�LQ�WKH�FKDUJLQJ�VWDWLRQ��SDJH����

,QVWDOOLQJ�WKH�SRVLWLRQLQJ�ERDUG�RXWVLGH�RI�WKH�FKDUJLQJ�VWDWLRQ��SDJH����

&KDQJLQJ�WKH�SRVLWLRQLQJ�ERDUG�DQG�FRPSRQHQWV��SDJH����

/&'�VHWWLQJV��SDJH�����

$GYDQFHG�SDUDPHWHUV��SDJH�����

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ �



&KDSWHU���,QWURGXFWLRQ

��,QWURGXFWLRQ
7KLV�PDQXDO�LV�LQWHQGHG�IRU�WHFKQLFLDQV�UHVSRQVLEOH�IRU�WKH�RSHUDWLRQ��LQVWDOODWLRQ��VHUYLFLQJ
DQG�UHSDLU�RI�7XUIPRZ������

7KLV�PDQXDO�FRQWDLQV�WKH�RULJLQDO�LQVWUXFWLRQV�

7HFKQLFDO�GHYHORSPHQWV�DUH�WDNLQJ�SODFH�FRQVWDQWO\��VR�WKH�LQIRUPDWLRQ�FRQWDLQHG�LQ�WKLV
GRFXPHQW�LV�SURYLGHG�DV�DQ�LQGLFDWLRQ�DQG�LV�LQ�QR�ZD\�FRQWUDFWXDO��,W�FDQ�EH�FKDQJHG�DW�DQ\
PRPHQW�E\�(FKR�(8��ZLWKRXW�WKH�QHHG�IRU�SULRU�DQQRXQFHPHQW��8SGDWHG�LQIRUPDWLRQ�FDQ�EH
REWDLQHG�IURP�WKH�ZHEVLWH�KWWSV���P\URERW�HFKRURERWLFV�FRP�

7XUIPRZ������KDV�EHHQ�GHVLJQHG�WR�KLJK�VDIHW\�VWDQGDUGV��EXW�UHVLGXDO�ULVNV�DUH�DOZD\V
SRVVLEOH�DQG�WKH�UHFRPPHQGHG�VDIHW\�DQG�SURWHFWLYH�PHDVXUHV�PXVW�EH�IROORZHG�

9HUVLRQ

7KLV�PDQXDO�UHIHUV�WR�

� 6RIWZDUH�YHUVLRQ����

WR�VHH�WKH�FXUUHQW�VRIWZDUH�DQG�V\VWHP�YHUVLRQV��SDJH�����

&RQWDFW�GHWDLOV

FXVWRPHUVHUYLFH#\DPELNR�HX

�����������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���&RQYHQWLRQV�XVHG�LQ�WKH�PDQXDO

��&RQYHQWLRQV�XVHG�LQ�WKH�PDQXDO

7R�FKDUJH�WKH�EDWWHU\
,QGLFDWHV�WKH�VWDUW�RI�D�SURFHGXUH�WR�EH�IROORZHG�

EOXH�WH[W��SDJH��� $�OLQN�WR�DQRWKHU�VHFWLRQ�RI�WKH�PDQXDO�

JUHHQ�WH[W��SDJH��� $�OLQN�WR�D�ZRUG�LQ�WKH�JORVVDU\�

8VH�DFWLYH�SHULRGV ,QGLFDWHV�DQ�RSWLRQ�WR�KLJKOLJKW�LQ�WKH�XVHU
LQWHUIDFH�

WKLV�LV�OHVV�WKDQ��P LWDOLF�VFULSW�IRU�HPSKDVLV

� $Q�HQWU\�LQ�WKH�XVHU�LQWHUIDFH

,QGLFDWHV�D�PDLQWHQDQFH�RSHUDWLRQ�

PHQX�HQWU\ 6HTXHQFH�RI�PHQX�VHOHFWLRQV�LQ�WKH�LQWHUIDFH�
,QIUDVWUXFWXUH�!�3HULSKHUDO�ZLUHV

^�` ,QGLFDWHV�D�YDULDEOH�SDUDPHWHU�YDOXH�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ �



&KDSWHU���7XUIPRZ������GHVFULSWLRQ

��7XUIPRZ������GHVFULSWLRQ
$OO�WKH�HOHPHQWV�RI�WKH�URERW�V\VWHP�DUH�VKRZQ�LQ�WKH�ILJXUH�EHORZ�

7KLV�FKDSWHU�GHVFULEHV�DOO�WKH�PHFKDQLFDO�FKDUDFWHULVWLFV�RI�WKH�URERW��WKH�FKDUJLQJ�VWDWLRQ
DQG�WKH�SRVLWLRQLQJ�EHDFRQ�IRU�WKH�URERW�WR�ORFDWH�WKH�FKDUJLQJ�VWDWLRQ�

7KH�SHULSKHUDO�ZLUH�LV�SDUW�RI�WKH�FRPSOHWH�LQVWDOODWLRQ��)RU�PRUH�LQIRUPDWLRQ�VHH�+RZ
7XUIPRZ������ZRUNV��SDJH�����

7KH�URERW�FRQWDLQV�D�FRPSUHKHQVLYH�VHW�RI�6HQVRUV��SDJH�����ZKLFK�HQVXUH�LWV�VDIH�DQG
UHOLDEOH�RSHUDWLRQ�

$�XVHU�FDQ�H[HUFLVH�GLUHFW�FRQWURO�RYHU�WKH�URERW�XVLQJ�WKH�8VHU�,QWHUIDFH��SDJH�����

2QFH�D�URERW�LV�UHJLVWHUHG�RQ�WKH�SRUWDO�UXQQLQJ�RQ�D�ZHE�VHUYHU��WKH�URERW�FDQ�VHQG
LQIRUPDWLRQ�WR�WKLV�VHUYHU��DODUPV�DQG�DFWLYLWLHV�IRU�H[DPSOH��ZKLFK�D�XVHU�FDQ�VHH�E\
FRQQHFWLQJ�WR�WKH�VHUYHU��7KURXJK�WKLV�VHUYHU�WKH�XVHU�FDQ�DOVR�LVVXH�FRPPDQGV�WR�WKH�URERW�
)RU�PRUH�LQIRUPDWLRQ�VHH�&RQQHFWLQJ�WR�URERWV��SDJH������

)LJXUH����&RPSRQHQWV�RI�WKH�PRZLQJ�V\VWHP

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���7XUIPRZ������GHVFULSWLRQ

����7KH�URERW

7XUIPRZ������FRPSRQHQWV

)LJXUH����7RS�YLHZ�RI�URERW�FRPSRQHQWV

����6723�EXWWRQ
+LWWLQJ�WKLV�EXWWRQ�ZLOO�VWRS�WKH�URERW�DW�DQ\�SRLQW�
,W�LV�DOVR�D�OLG�WKDW�SURYLGHV�DFFHVV�WR�WKH�VR�FDOOHG�VPDUW�ER[�WKDW�FRQWDLQV�WKH�RQ
ERDUG�FRPSXWHU�WKDW�FRQWUROV�WKH�RSHUDWLRQ�RI�WKH�URERW��$�XVHU�LQWHUIDFH��SDJH�����LV
SURYLGHG�ZLWK�ZKLFK�WR�VHW�DQG�PRGLI\�WKH�URERW
V�RSHUDWLRQDO�SDUDPHWHUV�

����%RG\
7KH�ERG\�KRXVHV�VHQVRUV�DQG�FRYHUV�WKH�PHFKDQLFDO�FRPSRQHQWV�

����2EVWDFOH�GHWHFWLRQ�VRQDUV
6HQVRUV�GHWHFW�DQ�REMHFW�LQ�WKH�SDWK�RI�WKH�URERW��)RU�PRUH�LQIRUPDWLRQ�VHH�2EVWDFOH
GHWHFWLRQ�VRQDUV��SDJH����

����)URQW�ZKHHOV
)URQW�ZKHHOV�

����%XPSHU
7KH�EXPSHU��SDJH�����LV�D�SUHVVXUH�VHQVRU�ZKLFK�ZLOO�FDXVH�WKH�URERW�WR�FKDQJH
GLUHFWLRQ�ZKHQ�LW�WRXFKHV�DQ�REVWDFOH�

����5HDU�ZKHHOV
7KH�UHDU�ZKHHOV�DUH�GULYHQ�DQG�DUH�HTXLSSHG�ZLWK�EUDNHV�WR�HQVXUH�VDIHW\�RQ�VORSHV�RU
ZKHQ�PDFKLQH�LV�VWRSSHG�

����&KDUJH�FRQWDFWV
7KHUH�DUH�WZR�SDLUV�RI�FKDUJH�FRQWDFWV�RQ�HLWKHU�VLGH�RI�WKH�URERW��7KH\�FRQQHFW�ZLWK�WKH
FKDUJLQJ�DUPV�LQ�WKH�FKDUJLQJ�VWDWLRQ�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��



&KDSWHU���7XUIPRZ������GHVFULSWLRQ

)LJXUH����%RWWRP�YLHZ�RI�URERW�FRPSRQHQWV

����&XWWLQJ�KHDGV
7KH�URERW�LV�ILWWHG�ZLWK���URWDWLQJ�FXWWLQJ�KHDGV��(DFK�FXWWLQJ�KHDG�LV�HTXLSSHG�ZLWK�WKUHH
FXWWLQJ�EODGHV��ZKLFK�DUH�URWDWHG�RQ�WKH�KHDG�DQG�ZKLFK�FXW�WKH�JUDVV�

)LJXUH����'HWDLO�RI�WKH�FXWWLQJ�KHDG

�$��%UDFNHW
�%��&DEOH�HQWU\
�&��0RWRU�KRXVLQJ
�'��%ODGH�VXSSRUW�GLVF
�(��$QWL�IULFWLRQ�GLVF
�)��&XWWLQJ�EODGH
�*��3DQWRJUDSK

,I�D�SUREOHP�LV�GHWHFWHG�LW�LV�SRVVLEOH�WR�GLVDEOH�DQ\�QXPEHU�RI�FXWWLQJ�KHDGV��SDJH
�����

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���7XUIPRZ������GHVFULSWLRQ

7KH�FXWWLQJ�EODGHV�QHHG�WR�EH�UHSODFHG�RQ�D�UHJXODU�EDVLV�WR�HQVXUH�RSWLPDO�PRZLQJ
SHUIRUPDQFH�
7KH�KHLJKW�RI�WKH�FXWWLQJ�KHDG�GHWHUPLQHV�WKH�OHQJWK�RI�JUDVV�WKDW�LV�FXW��7KLV�FDQ�EH
DGDSWHG�WR�PDWFK�WKH�UHTXLUHG�FRQGLWLRQV��6HH�VHWWLQJ�WKH�FXWWLQJ�KHLJKW��SDJH������

����%DWWHU\
$Q�/)3�EDWWHU\�SRZHUV�7XUIPRZ������ZKLOVW�PRZLQJ��:KHQ�WKH�EDWWHU\�QHHGV�FKDUJLQJ
WKH�URERW�ZLOO�UHWXUQ�WR�WKH�FKDUJLQJ�VWDWLRQ��6HH�*R�WR�FKDUJLQJ�VWDWLRQ�PRGH��SDJH
����
,QIRUPDWLRQ�RQ�WKH�ODEHOV�RQ�WKH�EDWWHU\�DUH�JLYHQ�LQ�1RWLFHV��SDJH������

�����6HDOHG�(OHFWURQLF�ER[
7KLV�FRQWDLQV�WKH�HOHFWURQLFV�DQG�WKH�URERW�PRWRU�

1RWH���7KLV�VKRXOG�RQO\�EH�RSHQHG�RU�PDQLSXODWHG�E\�DQ�DXWKRUL]HG�WHFKQLFLDQ�

�����&RLO
7KH�URERW�LV�HTXLSSHG�ZLWK�D�FRLO�WKDW�GHWHFWV�WKH�PDJQHWLF�ILHOG�JHQHUDWHG�E\�WKH
SHULSKHUDO�ZLUH��:KHQ�WKH�URERW�FURVVHV�WKH�SHULSKHUDO�ZLUH��LW�UHJLVWHUV�D�FKDQJH�LQ
SKDVH�RI�WKH�VLJQDO�LQ�WKH�ZLUH��ZKLFK�LQGLFDWHV�LW�LV�OHDYLQJ�WKH�ILHOG��$V�D�FRQVHTXHQFH�LW
ZLOO�FKDQJH�GLUHFWLRQ�LQ�RUGHU�WR�UHWXUQ�LQWR�WKH�ILHOG��6HH�:RUN�PRGH��SDJH�����

�����2Q�2II�VZLWFK
6ZLWFKHV�WKH�URERW�RQ�RU�RII�

,GHQWLILFDWLRQ�ODEHOV
7KHUH�DUH�WZR�LGHQWLILFDWLRQ�ODEHOV�SURYLGLQJ�LQIRUPDWLRQ�DERXW�WKH�LQGLYLGXDO�URERW�
7KH�LGHQWLILFDWLRQ�ODEHO�FDQ�EH�IRXQG�RQ�WKH�LQVLGH�RI�WKH�6WRS�EXWWRQ�OLG�DV�VKRZQ�EHORZ�

)LJXUH����,GHQWLILFDWLRQ�ODEHO�XQGHU�WKH�6WRS�OLG�

$�VHFRQG�RQH��ZKLFK�FRQWDLQV�LGHQWLFDO�LQIRUPDWLRQ�LV�VLWXDWHG�RQ�WKH�VHDOHG�HOHFWURQLF
ER[��FRPSRQHQW����LQ�)LJXUH����%RWWRP�YLHZ�RI�URERW�FRPSRQHQWV��SDJH������DQG�LV
QRW�QRUPDOO\�YLVLEOH��7KLV�HQVXUHV�WKDW�ZKHQHYHU�WKH�URERW�LV�GLVPDQWOHG��IRU�ZKDWHYHU
UHDVRQ��WKH�ERG\�DQG�VPDUW�ER[�FRQWDLQLQJ�WKH�LQWHUIDFH�DUH�FRUUHFWO\�PDWFKHG�ZLWK�WKH
PHFKDQLFDO�FRPSRQHQWV�

)LJXUH����,GHQWLILFDWLRQ�ODEHO�RQ�WKH�FKDVVLV

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��



&KDSWHU���7XUIPRZ������GHVFULSWLRQ

2SWLRQV

7KH�ZKHHO�EUXVKHV�DUH�DQ�RSWLRQDO�H[WUD�WKDW�DUH�LQVWDOOHG�EHKLQG�WKH�UHDU�ZKHHOV�WR�FOHDQ
WKHP�

6HH�,QVWDOOLQJ�WKH�ZKHHO�EUXVKHV��SDJH����

'LPHQVLRQV

)LJXUH����5HDU�YLHZ�GLPHQVLRQV

)LJXUH����6LGH�YLHZ�GLPHQVLRQV

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���7XUIPRZ������GHVFULSWLRQ

)LJXUH����%RWWRP�YLHZ�GLPHQVLRQV

7HFKQLFDO�GHWDLOV

)RU�GHWDLOHG�WHFKQLFDO�VSHFLILFDWLRQV�VHH�7HFKQLFDO�VSHFLILFDWLRQV�7XUIPRZ�������SDJH������

6RXQG�OHYHO��7KH�$�ZHLJKWHG�HPLVVLRQ�VRXQG�SUHVVXUH�OHYHO�DW�WKH�RSHUDWRU�SRVLWLRQ�GRHV�QRW
H[FHHG����G%�$��

0DVV�LQ�NLORJUDPV��7KLV�FDQ�EH�VHHQ�RQ�WKH�LGHQWLILFDWLRQ�ODEHO��6HH�)LJXUH����,GHQWLILFDWLRQ
ODEHO�XQGHU�WKH�6WRS�OLG���SDJH�����

����7KH�FKDUJLQJ�VWDWLRQ

)LJXUH�����&RPSRQHQWV�RI�WKH�FKDUJLQJ�VWDWLRQ

����&KDUJH�DUPV�

����%DVH�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��



&KDSWHU���7XUIPRZ������GHVFULSWLRQ

����2FFXSDWLRQ�VHQVRU��7KLV�LV�DQ�RSWLRQDO�IHDWXUH�LQGLFDWLQJ�WKDW�WKH�FKDUJLQJ�VWDWLRQ�LV
RFFXSLHG�LQ�FKDUJLQJ�D�URERW��7KLV�LV�XVHIXO�ZKHQ�WKHUH�DUH�PXOWLSOH�URERWV�LQ�WKH�ILHOG�

)LJXUH�����5HDU�YLHZ�RI�WKH�FKDUJLQJ�VWDWLRQ

����/('�GLVSOD\�ZKLFK�LQGLFDWHV�WKH�FXUUHQW�VWDWH�RI�WKH�VWDWLRQ�

� *UHHQ���EOLQNLQJ��VWDWLRQ�LV�RSHUDWLQJ�QRUPDOO\�
� 5HG���EOLQNLQJ��QR�SHULSKHUDO�ZLUH�FDQ�EH�GHWHFWHG�

7KLV�FRXOG�EH�EHFDXVH�WKH�ZLUH�KDV�EHHQ�FXW�RU�WKDW�LW�LV�WRR�ORQJ�
� 5HG���VWHDG\��LQGLFDWHV�D�SUREOHP�

7KLV�FRXOG�EH�GXH�WR�WKH�ZLUH�EHLQJ�WRR�VKRUW��OHVV�WKDQ����P��RU�WKHUH�LV�D�SUREOHP�ZLWK
WKH�HOHFWURQLFV�

����,GHQWLILFDWLRQ�ODEHO�

����,QSXW�IRU�SRZHU�FDEOH�

����,QSXWV�IRU�SHULSKHUDO�FDEOHV�

7HFKQLFDO�GHWDLOV

'HWDLOV�RI�WKH�FKDUJLQJ�VWDWLRQ�FDQ�EH�VHHQ�RQ�WKH�LGHQWLILFDWLRQ�ODEHO�

)LJXUH�����&KDUJLQJ�VWDWLRQ�LGHQWLILFDWLRQ�ODEHO

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���7XUIPRZ������GHVFULSWLRQ

:DUQLQJ���$OZD\V�XQSOXJ�WKH�FKDUJLQJ�VWDWLRQ�EHIRUH�RSHQLQJ�LW�

,Q�WKRVH�VLWXDWLRQV�ZKHUH�WKHUH�LV�QR�SOXJ��UHPRYH�WKH�IXVH�IURP�WKH�FKDUJLQJ�VWDWLRQ�

����7KH�VWDWLRQ�SRVLWLRQLQJ�EHDFRQ
7KH�VWDWLRQ�SRVLWLRQLQJ�EHDFRQ�LV�D�GHYLFH�WKDW�HPLWV�D�8:%��8OWUD�:LGH�%DQG��VLJQDO��ZKLFK
LV�GHWHFWHG�E\�WKH�URERW��7KLV�HQDEOHV�WKH�URERW�WR�ORFDWH�WKH�FKDUJLQJ�VWDWLRQ�WR�D�YHU\�KLJK
OHYHO�RI�DFFXUDF\������PP����6HH�UHWXUQLQJ�WR�WKH�FKDUJLQJ�VWDWLRQ��SDJH������

7KH�VWDWLRQ�SRVLWLRQLQJ�EHDFRQ�LV�QRUPDOO\�LQVWDOOHG�LQ�WKH�FKDUJLQJ�VWDWLRQ��EXW�FDQ�EH
LQVWDOOHG�LQ�D�VHSDUDWH�ORFDWLRQ��7KLV�PD\�EH�QHFHVVDU\�LI�WKH�GHWHFWLRQ�RI�WKH�FKDUJLQJ�VWDWLRQ
LV�QRW�VXIILFLHQWO\�DFFXUDWH�GXH�WR�REVWDFOHV�RU�LWV�VSHFLILF�ORFDWLRQ�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��



&KDSWHU���6HQVRUV

��6HQVRUV
7XUIPRZ������LV�HTXLSSHG�ZLWK�D�FRPSUHKHQVLYH�VHW�RI�VHQVRUV�WKDW�HQVXUH�LWV�VDIH
RSHUDWLRQ��7KHVH�VHQVRUV�HQVXUH�WKDW�WKH�URERW�FDQ�GHWHFW��DQG�UHDFW�LI�DQ�REVWDFOH�OLHV�LQ�LWV
SDWK�RU�LI�D�VPDOO�REMHFW�LV�LQ�GDQJHU�RI�EHLQJ�GDPDJHG�E\�WKH�FXWWLQJ�EODGHV�

6WRS�EXWWRQ

7KH�VWRS�EXWWRQ�LV�HDVLO\�YLVLEOH��VLWXDWHG�RQ�WKH�WRS�RI�WKH�URERW��VHH�)LJXUH����7RS�YLHZ�RI
URERW�FRPSRQHQWV��SDJH�������+LWWLQJ�LW�ZLOO�FDXVH�WKH�URERW�WR�VWRS�PRYLQJ�DQG�FXWWLQJ�

7KH�VWRS�EXWWRQ�DOVR�DFWV�DV�D�OLG��ZKLFK�ZKHQ�OLIWHG��SURYLGHV�DFFHVV�WR�WKH�URERW
V�FRQWURO
XVHU�LQWHUIDFH��$Q�LQVWUXFWLRQ�PXVW�EH�LVVXHG�XVLQJ�WKLV�FRQWURO�LQWHUIDFH�LQ�RUGHU�WR�UHVWDUW�WKH
URERW�

2EVWDFOH�GHWHFWLRQ�VRQDUV

7KH�URERW�LV�HTXLSSHG�ZLWK�D�VHW�RI���VRQDU�VHQVRUV�WR�GHWHFW�REVWDFOHV��7KHVH�VHQVRUV
WUDQVPLW�D�FRQVWDQW�VRQDU�VLJQDO����N+]���:KHQ�WKHVH�KLW�DQ�REVWDFOH�WKH�UHIOHFWHG�ZDYHV�DUH
UHFHLYHG�E\�WKH�VHQVRUV�DQG�WKH�VSHHG�RI�WKH�URERW�LV�UHGXFHG�WR����PP�V��OHVV�WKDQ��NP�K��

)LJXUH�����'HWHFWLRQ�RI�REVWDFOHV�E\�VRQDU�VHQVRUV

7KH�URERW�JHQWO\�WRXFKHV�WKH�REVWDFOH�DW�ORZ�VSHHG��7KH�URERW�PRYHV�EDFNZDUGV�DQG
FKRRVHV�D�UDQGRP�GLUHFWLRQ�EHWZHHQ�����DQG������

7KHVH�VHQVRUV�FDQ�GHWHFW�REMHFWV�WKDW�DUH�

� DW�OHDVW����PP�KLJK
� DW�OHDVW���PP�ZLGH��IURP�DOO�DQJOHV��

1RWH���,I�WKH�VXUIDFH�RI�WKH�REVWDFOH�UHIOHFWV�WKH�VRQDU�ZDYHV�WRZDUGV�WKH�VN\��WKH\
VKRXOG�EH�FRYHUHG�ZLWK�ODUJH�EXEEOH�ZUDS�

%XPSHU

7KH�EXPSHU�LV�D�SUHVVXUH�VHQVRU�ZKLFK�VHQVHV�ZKHQ�WKH�URERW�WRXFKHV�DQ�REVWDFOH��7KH
URERW�ZLOO�EH�PRYLQJ�DW�D�VORZ�VSHHG�EHFDXVH�WKH�VRQDU�GHWHFWRUV�ZLOO�KDYH�DOUHDG\�GHWHFWHG
WKH�REVWDFOH��:KHQ�WKH�EXPSHU�WRXFKHV�WKH�REVWDFOH��WKH�URERW�ZLOO�PRYH�EDFNZDUGV�DQG�WKHQ
URWDWH�WKURXJK�DQ�DQJOH�XQWLO�LW�FDQ�DYRLG�WKH�REVWDFOH�

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���6HQVRUV

/LIW�DQG�ERG\�GLVSODFHPHQW�VHQVRUV

)LJXUH�����/RFDWLRQ�RI�WKH�OLIW�VHQVRU�DWWDFKPHQWV

)LJXUH�����/LIW�VHQVRUV

/LIW�VHQVRUV�DUH�DWWDFKHG�WR�WKH�ERG\�RI�WKH�URERW�DW���SRLQWV��,I�WKH�URERW�WRXFKHV�D�ORZ�REMHFW
ZKLFK�SXVKHV�WKH�ERG\ZRUN�XS�RU�LI�VRPHRQH�WULHV�WR�OLIW�WKH�ERG\�ZRUN��WKH�OLIW�VHQVRUV�ZLOO
UHDFW��7KH�URERW�ZLOO�VWRS�PRZLQJ�DQG�PRYH�EDFNZDUGV��,I�WKLV�PRYHPHQW�IUHHV�WKH�REVWDFOH
IURP�WKH�ERG\��WKH�URERW�ZLOO�SHUIRUP�D�PDQRHXYUH�WR�DYRLG�WKH�REMHFW�DQG�FRQWLQXH�PRZLQJ�
,I�QRW��DIWHU����VHFRQGV�WKH�URERW�ZLOO�UHJLVWHU�DQ�DODUP�DQG�UHPDLQ�LQ�VDIH�PRGH��VWDWLRQDU\�
XQWLO�WKH�REVWDFOH�LV�UHPRYHG�

&RLO

7KH�LQGXFWLRQ�FRLO�GHWHFWV�WKH�LQWHQVLW\�RI�WKH�PDJQHWLF�ILHOG�WKDW�LV�JHQHUDWHG�ZLWKLQ�WKH
SHULSKHUDO�ZLUH��7KH�PD[LPXP�LQWHQVLW\�LV�ORFDWHG�RQ�WKH�ZLUH�ZKLFK�FDXVHV�WKH�URERW�WR�VWRS�
URWDWH�DQG�WKHQ�FRQWLQXH�PRZLQJ�LQ�D�QHZ�GLUHFWLRQ�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��



&KDSWHU���6HQVRUV

7KH�ORFDWLRQ�RI�WKH�FRLO�FDQ�EH�VHHQ�DV�LWHP������LQ�)LJXUH����%RWWRP�YLHZ�RI�URERW
FRPSRQHQWV��SDJH�����

6WDWLRQ�SRVLWLRQLQJ�EHDFRQ

7KH�VWDWLRQ�SRVLWLRQLQJ�EHDFRQ�LV�D�WUDQVFHLYHU�WKDW�HPLWV�DQ�8OWUD�:LGH�%DQG��8:%��VLJQDO�
$�UHFHLYHU�LV�ORFDWHG�LQ�WKH�URERW��,W�SURYLGHV�DQ�DFFXUDWH�PHFKDQLVP�IRU�ILQGLQJ�WKH�FKDUJLQJ
VWDWLRQ��DQG�RWKHU�ORFDWLRQV���,W�LV�QRUPDOO\�LQVWDOOHG�ZLWKLQ�WKH�FKDUJLQJ�VWDWLRQ�EXW�FDQ�EH
ORFDWHG�HOVHZKHUH�

)RU�PRUH�GHWDLOV�VHH�,QVWDOOLQJ�WKH�SRVLWLRQLQJ�EHDFRQ��SDJH�����

7LOW�5ROORYHU�VHQVRU

7KH�WLOW�VHQVRU�GHWHFWV�WKH�DQJOH�RI�WKH�VORSH�RQ�ZKLFK�WKH�URERW�LV�PRZLQJ��,I�WKLV�DQJOH
H[FHHGV������������DQ�DODUP�ZLOO�EH�UDLVHG�DQG�WKH�URERW�ZLOO�VWRS�PRYLQJ�

7KH�UROORYHU�VHQVRU�GHWHFWV�ZKHWKHU�WKH�URERW�KDV�EHHQ�WLSSHG�XSVLGH�GRZQ�RU�ZKHWKHU
VRPHRQH�LV�WU\LQJ�WR�VWDUW�WKH�PRWRU�ZKHQ�WKH�URERW�LV�XSVLGH�GRZQ�

6KRZ

7HPSHUDWXUH�VHQVRU

7KH�WHPSHUDWXUH�VHQVRU�PHDVXUHV�WKH�DPELHQW�WHPSHUDWXUH�DQG�ZLOO�SUHYHQW�WKH�URERW�IURP
RSHUDWLQJ�LI�WKLV�WHPSHUDWXUH�LV�WRR�ORZ��7KH�PLQLPXP�WHPSHUDWXUH�DW�ZKLFK�WKH�URERW�FDQ
RSHUDWH�LV�VHW�DV�DQ�RSHUDWLQJ�SDUDPHWHU��SDJH������

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���+RZ�7XUIPRZ������ZRUNV

��+RZ�7XUIPRZ������ZRUNV
7KH�URERW�ZRUNV�LQ�D�QXPEHU�RI�
VWDWHV
��:LWKLQ�WKHVH�VWDWHV�LW�LV�SURJUDPPHG�WR�RSHUDWH�LQ�D
QXPEHU�RI�
PRGHV
�

)LJXUH�����2SHUDWLQJ�VWDWHV

$XWRQRPRXV�PLVVLRQ��SDJH������,Q�WKLV�VWDWH�WKH�URERW�RSHUDWHV�LQ�F\FOHV�LQ�ZKLFK�LW�ZRUNV�
�FXWWLQJ�WKH�JUDVV���RU�LV�LQ�WKH�FKDUJLQJ�VWDWLRQ�WR�FKDUJH�WKH�EDWWHU\�RU�IRU�D�UHVW�SHULRG�

,QDFWLYH�VWDWH��SDJH������7KH�URERW�FDQ�HQWHU�DQ�LQDFWLYH�VWDWH�LI�WKHUH�LV�D�FRQGLWLRQ�WKDW
FDXVHV�WKH�PRZLQJ�PLVVLRQ��VWDWH��WR�EH�KDOWHG�

7KH�URERW�ZLOO�UHWXUQ�WR�WKH�PRZLQJ�VWDWH�ZKHQ�WKH�SUREOHP�KDV�EHHQ�UHVROYHG�DQG�D�VSHFLILF
FRPPDQG�KDV�EHHQ�LVVXHG�WR�WHOO�WKH�URERW�WR�UHVXPH�WKH�DXWRQRPRXV�PRZLQJ�VWDWH�

7KH�VHUYLFH�VWDWH��SDJH�����LV�RQH�WKDW�FDQ�EH�LQLWLDWHG�E\�WHFKQLFLDQV�ZKHQHYHU�VSHFLDO
RSHUDWLRQDO�PRGHV�DUH�UHTXLUHG�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��



&KDSWHU���+RZ�7XUIPRZ������ZRUNV

����$XWRQRPRXV�PLVVLRQ�VWDWH

)LJXUH�����$XWRQRPRXV�PLVVLRQ�VWDWH

:RUN

,Q�WKLV�PRGH�WKH�URERW�PRZV�WKH�JUDVV�LQ�D�UDQGRP�IDVKLRQ��)RU�PRUH�GHWDLOV�VHH�:RUN
PRGH��SDJH�����

*R�WR�VWDWLRQ

$W�D�FHUWDLQ�PRPHQW��ZKLFK�GHSHQGV�RQ�WKH�SURJUDP�DQG�WKH�FXUUHQW�FRQGLWLRQV��WKH
URERW�ZLOO�PDNH�WKH�GHFLVLRQ�WR�PRYH�WR�WKH�FKDUJLQJ�VWDWLRQ��)RU�PRUH�GHWDLOV�VHH�*R�WR
FKDUJLQJ�VWDWLRQ�PRGH��SDJH�����

&KDUJH

,Q�WKLV�PRGH��WKH�URERW�FRQQHFWV�WR�WKH�FKDUJLQJ�VWDWLRQ�DQG�FKDUJHV�WKH�EDWWHU\��)RU�PRUH
GHWDLOV�VHH�&KDUJH�PRGH��SDJH�����

:DLW�VWDWLRQ

:KHQ�WKH�EDWWHU\�KDV�EHHQ�FKDUJHG��WKH�URERW�PD\�UHPDLQ�DW�WKH�FKDUJLQJ�VWDWLRQ�
GHSHQGLQJ�RQ�WKH�SURJUDP�DQG�WKH�FXUUHQW�FRQGLWLRQV��)RU�PRUH�GHWDLOV�VHH�:DLW�LQ
FKDUJLQJ�VWDWLRQ�PRGH��SDJH�����

%RUGHU�PRGH

,Q�WKLV�PRGH�WKH�URERW�PRZV�WKH�ERUGHU�RI�WKH�ILHOG��)RU�PRUH�GHWDLOV�VHH�%RUGHU�PRGH
�SDJH�����

*R�]RQH

,Q�WKLV�PRGH�WKH�URERW�JRHV�WKURXJK�D�VHW�RI�PDQHXYHUV�EHIRUH�HQWHULQJ�WKH�ZRUN�PRGH�
)RU�PRUH�GHWDLOV�VHH�*R�]RQH�PRGH��SDJH�����

1RWH���3URJUDPPHG�LQVWUXFWLRQV�FDQ�EH�RYHU�ULGGHQ�E\�LQVWUXFWLRQV�DFWLYDWHG�IURP�WKH
XVHU�LQWHUIDFH��SDJH�����

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���+RZ�7XUIPRZ������ZRUNV

������:RUN�PRGH

UHFW ������������� *R�]RQH�PRGH��SDJH����

)LJXUH�����:RUN�PRGH

:KHQ�LQ�ZRUN�PRGH�PRZV�WKH�JUDVV�LQ�WKH�ILHOG��LQVLGH�WKH�SHULSKHUDO�ZLUH���,W�H[HFXWHV�D
UDQGRP�PRYHPHQW�RYHU�WKH�ILHOG�WR�HQVXUH�WKDW�WKH�ZKROH�ILHOG�LV�FRYHUHG�DQG�WKDW�WKH�URERW
V
ZKHHOV�GR�QRW�OHDYH�WUDFHV�RQ�WKH�JUDVV�

)LJXUH�����5DQGRP�PRYHPHQW�ZLWKLQ�WKH�SHULSKHUDO�ZLUH

7KH�FKDUJLQJ�VWDWLRQ�HPLWV�D�VLJQDO�WKDW�JHQHUDWHV�DQ�HOHFWUR�PDJQHWLF�ILHOG�ZLWKLQ�WKH�DUHD
ERXQGHG�E\�WKH�SHULSKHUDO�ZLUH��7KH�URERW�LV�HTXLSSHG�ZLWK�D�FRLO�WKDW�VHQVHV�WKH�PDJQHWLF
ILHOG�

7KH�VWUHQJWK�RI�WKH�HOHFWUR�PDJQHWLF�ILHOG�LV�JUHDWHVW�DW�WKH�ERXQGDU\�DQG�DV�WKH�URERW�DUULYHV
DW�WKH�ZLUH��LW�VORZV�GRZQ��,W�WKHQ�SDVVHV�RYHU�WKH�ZLUH�DQG�WKH�FRLO�VHQVHV�D�FKDQJH�LQ�SKDVH�
7KLV�FDXVHV�WKH�URERW�WR�VWRS��UHYHUVH�D�OLWWOH��WXUQ�WKURXJK�D�UDQGRP�ERXQFH�DQJOH�DQG�WKHQ

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��



&KDSWHU���+RZ�7XUIPRZ������ZRUNV

FRQWLQXH�LQ�D�QHZ�GLUHFWLRQ��7KLV�DQJOH�LV�W\SLFDOO\�EHWZHHQ������DQG�������DQG�ZLOO�GHSHQG�RQ
WKH�VHWWLQJV�GHILQHG�LQ�WKH�VRIWZDUH��7KH�PLQLPXP�DQG�PD[LPXP�ERXQFH�DQJOHV�DUH�VHW�LQ�WKH
7HFKQLFLDQ
V�PHQX��SDJH������LQ�WKH�XVHU�LQWHUIDFH�

:KHQ�PRZLQJ�QRUPDOO\�WKH�URERW�PRYHV�DW�D�VSHHG�RI�DERXW���,Q�DUHDV�ZKHUH�WKH�JUDVV�LV
ORQJHU��WKH�URERW�ZLOO�DXWRPDWLFDOO\�DGDSW�LWV�PRZLQJ�PRGH�E\�VORZLQJ�GRZQ�

7KH�URERW�FDQ�GHWHFW�DQ�REVWDFOH��SHUPDQHQW�RU�WUDQVLWRU\��WKURXJK�D�VHW�RI�VRQDU�VHQVRUV
�SDJH������'HWHFWLRQ�FDXVHV�WKH�URERW�WR�VORZ�GRZQ�DQG�JHQWO\�WRXFK�WKH�REVWDFOH��DV
LQGLFDWHG�E\�WKH�SUHVVXUH�VHQVRUV�RQ�WKH�EXPSHU��7KH�URERW�ZLOO�UHYHUVH�DQG�WKHQ�URWDWH
WKURXJK�D�UDQGRP�DQJOH�LQ�RUGHU�WR�SURFHHG�ZLWK�WKH�PRZLQJ�

)LJXUH�����5RERW�PDQHXYHUV�DURXQG�DQ�REVWDFOH

'HFLVLRQV�$

$W�D�FHUWDLQ�PRPHQW��WKH�URERW�ZLOO�WDNH�WKH�GHFLVLRQ�WR�UHWXUQ�WR�WKH�FKDUJLQJ�VWDWLRQ��7KLV
FRXOG�EH�EHFDXVH�

� 7KH�EDWWHU\�QHHGV�FKDUJLQJ�
� 7KH�SURJUDPPHG�PRZLQJ�WLPH�KDV�HQGHG�

�,Q�WKH�FDVH�RI�PXOWL�ILHOG�LQVWDOODWLRQV��WKLV�FRUUHVSRQGV�WR�WKH�PRZLQJ�VFKHGXOH�IRU�WKH
SDUFHO�LQ�ZKLFK�WKH�URERW�LV�FXUUHQWO\�PRZLQJ��

� $Q��H[WHUQDO��FRPPDQG�KDV�EHHQ�LVVXHG�IURP�WKH�XVHU�LQWHUIDFH��SDJH�����
� 7KH�WHPSHUDWXUH�LV�WRR�ORZ�

6HH�*R�WR�FKDUJLQJ�VWDWLRQ�PRGH��SDJH�����

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���+RZ�7XUIPRZ������ZRUNV

������*R�WR�FKDUJLQJ�VWDWLRQ�PRGH

)LJXUH�����*R�WR�VWDWLRQ�PRGH

:KLOVW�ZRUNLQJ��WKH�URERW�FKHFNV�WKH�FXUUHQW�FRQGLWLRQV�DQG�LWV�SURJUDPPHG�LQVWUXFWLRQV�
7KHVH�FRQGLWLRQV�FRXOG�EH�

� 7KH�EDWWHU\�QHHGV�FKDUJLQJ�
� 7KH�SURJUDPPHG�PRZLQJ�WLPH�KDV�HQGHG�

�,Q�WKH�FDVH�RI�PXOWL�ILHOG�LQVWDOODWLRQV��WKLV�FRUUHVSRQGV�WR�WKH�PRZLQJ�VFKHGXOH�IRU�WKH
SDUFHO�LQ�ZKLFK�WKH�URERW�LV�FXUUHQWO\�PRZLQJ��

� $Q��H[WHUQDO��FRPPDQG�KDV�EHHQ�LVVXHG�IURP�WKH�XVHU�LQWHUIDFH��SDJH�����
� 7KH�WHPSHUDWXUH�LV�WRR�ORZ�

$V�D�FRQVHTXHQFH��DW�D�FHUWDLQ�PRPHQW��LW�ZLOO�GHFLGH�WR�UHWXUQ�WR�LWV�FKDUJLQJ�VWDWLRQ��7KH
PDQHXYHUV�XVHG�WR�UHWXUQ�WR�WKH�VWDWLRQ�GHSHQG�RQ�WKH�W\SH�RI�LQVWDOODWLRQ�

� 6LQJOH�PRZLQJ�ILHOG�ZLWK�SRVLWLRQLQJ�EHDFRQ��SDJH����
� 0XOWLSOH�PRZLQJ�ILHOGV�ZLWK�SRVLWLRQLQJ�EHDFRQ��SDJH����
� 6LQJOH�PRZLQJ�ILHOG�ZLWK�VWDWLRQ�ORRS��SDJH����
� 0XOWLSOH�PRZLQJ�ILHOGV�ZLWK�VWDWLRQ�ORRS��SDJH����

��������6LQJOH�PRZLQJ�ILHOG�ZLWK�SRVLWLRQLQJ�EHDFRQ
7KLV�FKDSWHU�GHVFULEHV�KRZ�WKH�URERW�UHWXUQV�WR�WKH�FKDUJLQJ�VWDWLRQ�IURP�D�VLQJOH�PRZLQJ
DUHD�XVLQJ�D�SRVLWLRQLQJ�EHDFRQ�WR�ORFDWH�WKH�VWDWLRQ�

1RWH���7KH�SRVLWLRQLQJ�EHDFRQ�LV�QRUPDOO\�ORFDWHG�LQ�WKH�FKDUJLQJ�VWDWLRQ��EXW�LW�PD\�EH
PRXQWHG�VHSDUDWHO\�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��



&KDSWHU���+RZ�7XUIPRZ������ZRUNV

$W�D�FHUWDLQ�SRLQW��$���WKH�URERW�ZLOO�GHFLGH�LW�QHHGV�WR�UHWXUQ�WR�WKH�FKDUJLQJ�VWDWLRQ��,W�ZLOO�WKHQ
SURFHHG�WR�WKH�QHDUHVW�SRLQW�%�WKDW�OLHV�ZLWKLQ�WKH��WUDFN�ERUGHU���SDJH������

7KH�URERW�WKHQ�IROORZV�WKH�WUDFN�ERUGHU�XQWLO�LW�UHDFKHV�SRLQW�&�ZKHUH�LW�LV�DW�D�FHUWDLQ�GLVWDQFH
IURP�WKH�FKDUJLQJ�VWDWLRQ�

$W�SRLQW�&��WKH�URERW�ZLOO�WXUQ�WKURXJK���R�DQG�PRYH�GLUHFWO\�WR�SRLQW�'��ZKLFK�LV�RQ�WKH�ZLUH�
7KLV�PDQHXYHU�LV�WHUPHG�WKH��ORRSVWHS���SDJH������

7KH�URERW�ZLOO�WXUQ�DJDLQ�WKURXJK���R�DQG�PRYH�DORQJ�WKH�SHULSKHUDO�ZLUH�WRZDUGV�WKH
FKDUJLQJ�VWDWLRQ��7KLV�PDQRHXYUH�LV�WHUPHG�WKH��WUDFNZLUH���SDJH������

2QFH�WKH�URERW�KDV�DUULYHG�DW�WKH�FKDUJLQJ�VWDWLRQ��LW�HQWHUV�&KDUJH�PRGH��SDJH�����

��������0XOWLSOH�PRZLQJ�ILHOGV�ZLWK�SRVLWLRQLQJ�EHDFRQ
7KLV�FKDSWHU�GHVFULEHV�KRZ�WKH�URERW�UHWXUQV�WR�WKH�FKDUJLQJ�VWDWLRQ��WKURXJK�D�VHULHV�RI
PRZLQJ�ILHOGV��XVLQJ�D�SRVLWLRQLQJ�EHDFRQ�WR�ORFDWH�WKH�VWDWLRQ�

1RWH���7KH�SRVLWLRQLQJ�EHDFRQ�LV�QRUPDOO\�ORFDWHG�LQ�WKH�FKDUJLQJ�VWDWLRQ��EXW�LW�PD\�EH
PRXQWHG�VHSDUDWHO\�

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���+RZ�7XUIPRZ������ZRUNV

$W�SRLQW�$��WKH�URERW�GHFLGHV�LW�QHHGV�WR�UHWXUQ�WR�WKH�FKDUJLQJ�VWDWLRQ��,W�PRYHV�WRZDUGV�WKH
WUDFN�ERUGHU�LQ��3DUFHO�5��DQG�WKHQ�IROORZV��7UDFN�ERUGHU�5��XQWLO�LW�UHDFKHV�SRLQW�%��ZKLFK�LV
ZKHUH�WKH�WZR�ILHOGV�RYHUODS�

,W�WKHQ�IROORZV��7UDFN�ERUGHU�%��XQWLO�LW�UHDFKHV�SRLQW�&��$W�WKLV�SRLQW�LW�WXUQV�WKURXJK���R�
H[HFXWLQJ�WKH�ORRSVWHS��SDJH������WR�WXUQ�WRZDUGV��3HULSKHUDO�ZLUH�%��DW�SRLQW�'��:KHQ�LW
UHDFKHV�WKH�ZLUH�DW�SRLQW�(��LW�WXUQV�WKURXJK���R�DJDLQ�DQG�IROORZV�WKH�ZLUH��SDJH������WR
DUULYH�DW�WKH�FKDUJLQJ�VWDWLRQ�

2QFH�WKH�URERW�KDV�DUULYHG�DW�WKH�FKDUJLQJ�VWDWLRQ��LW�HQWHUV�&KDUJH�PRGH��SDJH�����

��������6LQJOH�PRZLQJ�ILHOG�ZLWK�VWDWLRQ�ORRS
7KLV�FKDSWHU�GHVFULEHV�KRZ�WKH�URERW�UHWXUQV�WR�WKH�FKDUJLQJ�VWDWLRQ�IURP�D�VLQJOH�PRZLQJ
DUHD�XVLQJ�D�VWDWLRQ�ORRS��SDJH������WR�ORFDWH�WKH�VWDWLRQ��7KLV�LV�LOOXVWUDWHG�LQ�WKH�ILJXUH
EHORZ�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��



&KDSWHU���+RZ�7XUIPRZ������ZRUNV

)LJXUH�����5HWXUQ�WR�VWDWLRQ�XVLQJ�D�VWDWLRQ�ORRS

$W�SRLQW�$��WKH�URERW�GHFLGHV�WR�UHWXUQ�WR�WKH�FKDUJLQJ�VWDWLRQ��,W�WKHQ�PRYHV�WRZDUGV�WKH�WUDFN
ERUGHU��SDJH������DQG�IROORZV�WKH�WUDFN�ERUGHU�RI�WKH�VLQJOH�PRZLQJ�ILHOG�XQWLO�LW�UHDFKHV
SRLQW�%��ZKLFK�LV�ZKHUH�WKH�WZR�ZLUHV�RYHUODS��,W�WKHQ�IROORZV�WKH�VWDWLRQ�ORRS�ZLUH�XQWLO�LW
DUULYHV�DW�WKH�FKDUJLQJ�VWDWLRQ�

2QFH�WKH�URERW�KDV�DUULYHG�DW�WKH�FKDUJLQJ�VWDWLRQ��LW�HQWHUV�&KDUJH�PRGH��SDJH�����

��������0XOWLSOH�PRZLQJ�ILHOGV�ZLWK�VWDWLRQ�ORRS
7KLV�FKDSWHU�GHVFULEHV�KRZ�WKH�URERW�UHWXUQV�WR�WKH�FKDUJLQJ�VWDWLRQ��WKURXJK�D�VHULHV�RI
PRZLQJ�ILHOGV��XVLQJ�D�VWDWLRQ�ORRS��SDJH������WR�ORFDWH�WKH�VWDWLRQ�

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���+RZ�7XUIPRZ������ZRUNV

$W�SRLQW�$��WKH�URERW�GHFLGHV�LW�QHHGV�WR�UHWXUQ�WR�WKH�FKDUJLQJ�VWDWLRQ��,W�PRYHV�WRZDUGV�WKH
WUDFN�ERUGHU�LQ��3DUFHO�5��DQG�WKHQ�IROORZV��7UDFN�ERUGHU�5��XQWLO�LW�UHDFKHV�SRLQW�%��ZKLFK�LV
ZKHUH�WKH�WZR�ILHOGV�RYHUODS�

,W�WKHQ�IROORZV��7UDFN�ERUGHU�%��XQWLO�LW�UHDFKHV�SRLQW�&��ZKLFK�LV�ZKHUH�WKH�VWDWLRQ�ORRS�ZLUH
DQG��3HULSKHUDO�ZLUH�%��RYHUODS��,W�WKHQ�IROORZV�WKH�VWDWLRQ�ORRS�ZLUH�XQWLO�LW�UHDFKHV�WKH
FKDUJLQJ�VWDWLRQ�

2QFH�WKH�URERW�KDV�DUULYHG�DW�WKH�FKDUJLQJ�VWDWLRQ��LW�HQWHUV�&KDUJH�PRGH��SDJH�����

������&KDUJH�PRGH

)LJXUH�����&KDUJH�PRGH

:KHQ�WKH�URERW�DUULYHV�DW�WKH�FKDUJLQJ�VWDWLRQ��WKH�URERW�ZLOO�FRQQHFW�WR�WKH�FKDUJLQJ�SRLQWV
DQG�WKH�EDWWHU\�ZLOO�EH�FKDUJHG�

'HFLVLRQV�%

7KH�URERW�ZLOO�VWD\�DW�WKH�FKDUJLQJ�VWDWLRQ�XQWLO�

� WKH�EDWWHU\�LV�IXOO\�FKDUJHG�
� DQ�LQVWUXFWLRQ�LV�LVVXHG�

7KH�RSHUDWLRQV�WKDW�ZLOO�EH�SHUIRUPHG�GHSHQGV�RQ�KRZ�WKH�URERW�KDV�EHHQ�SURJUDPPHG�DQG
H[WHUQDO�FRQGLWLRQV�

7KH�URERW�ZLOO�ZDLW�LQ�VWDWLRQ�LI��

� UHVW�SHULRGV�KDYH�EHHQ�VFKHGXOHG�
� LW�KDV�EHHQ�SURJUDPPHG�WR�VWD\�LQ�WKH�VWDWLRQ��XVLQJ�WKH�FRPPDQG��&KDUJH�	�VWD\���
� WKH�WHPSHUDWXUH�LV�WRR�ORZ�

2WKHUZLVH�LW�ZLOO�FRQWLQXH�ZLWK�WKH�VFKHGXOHG�PRZLQJ�SURJUDP�

7KH�URERW�ZLOO�JR�LQWR�ERUGHU�PRGH��SDJH�����LI�SURJUDPPHG�WR�GR�VR�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��
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������:DLW�LQ�FKDUJLQJ�VWDWLRQ�PRGH

)LJXUH�����:DLW�LQ�VWDWLRQ�PRGH

'HFLVLRQV�&

7KH�URERW�ZLOO�VWD\�LQ�WKH�FKDUJLQJ�VWDWLRQ�RQFH�WKH�EDWWHU\�KDV�EHHQ�FKDUJHG�XQWLO�

� WKH�QRUPDO�SURJUDP�QHHGV�WR�FRPPHQFH�
� D�VSHFLILF�FRPPDQG�LV�LVVXHG�

������%RUGHU�PRGH

)LJXUH�����%RUGHU�PRGH

1RWH���%RUGHU�PRGH�RQO\�RSHUDWHV�ZKHQ�WKH�LQVWDOODWLRQ�FRQILJXUDWLRQ�XVHV�D�VLQJOH
PRZLQJ�ILHOG�DQG�D�SRVLWLRQLQJ�EHDFRQ�WR�ORFDWH�WKH�FKDUJLQJ�VWDWLRQ�

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���+RZ�7XUIPRZ������ZRUNV

:KHQ�WKH�URERW�LV�RSHUDWLQJ�LQ�ERUGHU�PRGH��LW�PRYHV�GLUHFWO\�RYHU�WKH�SHULSKHUDO�ZLUH�

7KH�URERW�PD\�ZHOO�EH�SURJUDPPHG�WR�RSHUDWH�LQ�ERUGHU�PRGH�DIWHU�LW�KDV�OHIW�WKH�FKDUJLQJ
VWDWLRQ�DQG�EHIRUH�LW�VWDUWV�PRZLQJ�ZLWK�WKH�UDQGRP�PRYHPHQWV�RI�WKH�ZRUN�PRGH�

7KH�QXPEHU�RI�WLPHV�SHU�ZHHN�WKH�ERUGHU�PRGH�LV�LPSOHPHQWHG�LV�VHW�DV�DQ�RSHUDWLQJ
SDUDPHWHU��SDJH������

������*R�]RQH�PRGH

)LJXUH�����*R�]RQH�PRGH

7KH�URERW�ZLOO�OHDYH�WKH�FKDUJLQJ�VWDWLRQ�HLWKHU�EHFDXVH�WKH�PRZLQJ�VFKHGXOH�GHPDQGV�LW��RU
D�VSHFLILF�FRPPDQG�KDV�EHHQ�LVVXHG�

*R�]RQH�PRGH�GHVFULEHV�WKH�PDQHXYHUV�WKH�URERW�PDNHV�WR�OHDYH�WKH�VWDWLRQ�DQG�VWDUW
PRZLQJ��7KHVH�GHSHQG�RQ�WKH�W\SH�RI�LQVWDOODWLRQ�FRQILJXUDWLRQ�

� 6LQJOH�ILHOG�ZLWK�SRVLWLRQLQJ�EHDFRQ��SDJH�����
� 0XOWLSOH�PRZLQJ�ILHOGV�ZLWK�SRVLWLRQLQJ�EHDFRQ��SDJH�����
� 6LQJOH�PRZLQJ�ILHOG�ZLWK�VWDWLRQ�ORRS��SDJH�����
� 0XOWLSOH�PRZLQJ�ILHOGV�ZLWK�VWDWLRQ�ORRS��SDJH�����

��������6LQJOH�ILHOG�ZLWK�SRVLWLRQLQJ�EHDFRQ
,Q�WKLV�FRQILJXUDWLRQ��WKHUH�LV�RQO\�RQH�ZLUH�DQG�RQH�SDUFHO��ILHOG�WR�EH�PRZHG���7KH�URERW�ZLOO
WKHUHIRU�MXVW�PRYH�LQWR�WKH�ILHOG�WR�VWDUW�PRZLQJ�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��
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7KH�URERW�OHDYHV�WKH�VWDWLRQ�DQG�IROORZV�WKH�ZLUH��WUDFNZLUH�PRYHPHQW��SDJH�������XQWLO�LW
UHDFKHV�SRLQW�$��$W�SRLQW�$�LW�H[HFXWHV�WKH�ORRSVWHS��SDJH������PRYH��WXUQLQJ�WKURXJK���R

DQG�PRYLQJ�LQWR�WKH�WUDFNERUGHU��SDJH�������$W�SRLQW�%�WKH�URERW�WXUQV�DJDLQ�DQG�IROORZV�WKH
WUDFN�ERUGHU�XQWLO�LW�UHDFKHV�SRLQW�&��7KH�URERW�WKHQ�WXUQV�WKURXJK�D�UDQGRP�DQJOH�DQG�PRYHV
LQWR�WKH�ILHOG�WR�VWDUW�PRZLQJ�

7KH�SDUDPHWHUV�VSHFLI\LQJ�KRZ�WKH�URERW�OHDYHV�WKH�VWDWLRQ�DUH�GHILQHG�LQ�WKH�$FFHVV
SDUDPHWHUV��SDJH������DQG�WKH�6WDUW=RQH��SDJH������SDUDPHWHUV�IRU�WKH�VWDWLRQ�

��������0XOWLSOH�PRZLQJ�ILHOGV�ZLWK�SRVLWLRQLQJ�EHDFRQ
,Q�WKLV�FRQILJXUDWLRQ�WKHUH�DUH�PXOWLSOH�ZLUHV��HDFK�GHILQLQJ�D�SDUFHO��DUHD�WR�EH�PRZHG��

%HIRUH�OHDYLQJ�WKH�VWDWLRQ�WKH�URERW�PXVW�GHFLGH�LQ�ZKLFK�SDUFHO�WR�VWDUW�PRZLQJ��7KLV�ZLOO
GHSHQG�RQ�

� 7KH�GHILQHG�PRZLQJ�VFKHGXOH�IRU�HDFK�SDUFHO�

,I�WKH�VFKHGXOH�GLFWDWHV�WKDW�D�VSHFLILF�SDUFHO�PXVW�EH�PRZHG�DW�WKLV�WLPH��WKH�URERW�ZLOO
VWDUW�PRZLQJ�LQ�WKDW�SDUFHO�

� 7KH�SHUFHQWDJH�YDOXHV�DVVLJQHG�WR�HDFK�SDUFHO�

,I�WKHUH�DUH�QR�VFKHGXOH�FRQVWUDLQWV��WKH�URERW�ZLOO�FKRRVH�WKH�SDUFHO�EDVHG�RQ�WKH
SHUFHQWDJH�YDOXHV��2YHU�D�SHULRG�RI�WLPH�WKH�URERW�HQVXUHV�WKDW�LW�VWDUWV�LQ�HDFK�SDUFHO
DFFRUGLQJ�WR�WKH�GHILQHG�SURSRUWLRQV�

7KH�ILJXUH�EHORZ�LOOXVWUDWHV�WKH�H[DPSOH�RI�ZKHQ�WKH�URERW�VWDUWV�PRZLQJ�LQ��3DUFHO�5��

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������
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,Q�DOO�FDVHV�WKH�URERW�ZLOO�OHDYH�WKH�VWDWLRQ�DQG�IROORZ�WKH�ZLUH�IRU�D�FHUWDLQ�GLVWDQFH�XQWLO�LW
UHDFKHV�SRLQW�$��,W�ZLOO�WKHQ�H[HFXWH�WKH�ORRSVWHS�DQG�WXUQ�WKURXJK�D�ULJKW�DQJOH�DQG�WDNH�XS
LWV�SRVLWLRQ�LQ�WKH�WUDFN�ERUGHU�RI�WKH�ILUVW�SDUFHO��SRLQW�%���7KHVH�GLVWDQFHV�DUH�VSHFLILHG�LQ�WKH
$FFHVV�SDUDPHWHUV�IRU�WKH�VWDWLRQ�

,W�ZLOO�WKHQ�WUDYHO�DORQJ��7UDFN�ERUGHU�%���XQWLO�LW�DUULYHV�DW�SRLQW�&��ZKLFK�LV�ZKHUH�WKH�WZR
PRZLQJ�ILHOGV�RYHUODS�

2QFH�LQ��3DUFHO�5���LW�ZLOO�WUDYHO�IRU�D�FHUWDLQ�GLVWDQFH�DORQJ�WKH�WUDFN�ERUGHU�LQ�WKLV�SDUFHO�XQWLO
LW�UHDFKHV�SRLQW�'��ZKHQ�LW�ZLOO�WXUQ�LQWR�WKH�ILHOG�DQG�VWDUW�PRZLQJ�

7KHVH�GLVWDQFHV�DUH�VSHFLILHG�LQ�WKH�6WDUW=RQH�SDUDPHWHUV�IRU�WKH�SDUFHO�

��������6LQJOH�PRZLQJ�ILHOG�ZLWK�VWDWLRQ�ORRS
7KLV�FRQILJXUDWLRQ�FRQWDLQV�WZR�ZLUHV��RQH�GHILQLQJ�WKH�ILHOG�WR�EH�PRZHG�DQG�WKH�RWKHU
GHILQLQJ�WKH�VWDWLRQ�ORRS��SDJH�������1R�PRZLQJ�WDNHV�SODFH�ZLWKLQ�WKH�VWDWLRQ�ORRS��LW�LV�MXVW
XVHG�WR�JXLGH�WKH�URERW�LQWR�DQG�RXW�RI�WKH�FKDUJLQJ�VWDWLRQ�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��
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:KHQ�WKH�URERW�OHDYHV�WKH�VWDWLRQ�LW�IROORZV�WKH�VWDWLRQ�ORRS�ZLUH��XQWLO�LW�UHDFKHV�SRLQW�$��7KLV
LV�D�SUH�GHILQHG�GLVWDQFH�ZLWKLQ�WKH�PDLQ�ILHOG�SHULSKHUDO�ZLUH�

$W�WKLV�SRLQW�LW�ZLOO�WXUQ�DQG�IROORZ�WKH�WUDFN�ERUGHU�RI�WKH�ILHOG�WR�EH�PRZHG�XQWLO�LW�UHDFKHV
SRLQW�%��ZKHQ�LW�ZLOO�WXUQ�LQWR�WKH�ILHOG�DQG�VWDUW�PRZLQJ��7KH�GLVWDQFH�WUDYHOHG�ORQJ�WKH�WUDFN
ERUGHU�DQG�WKH�DQJOH�DW�ZKLFK�WKH�URERW�WXUQV�LQWR�WKH�ILHOG�DUH�VSHFLILHG�LQ�WKH�6WDUW=RQH
SDUDPHWHUV�IRU�WKH�SDUFHO�WR�EH�PRZHG��3DUFHO�0��

��������0XOWLSOH�PRZLQJ�ILHOGV�ZLWK�VWDWLRQ�ORRS
,Q�WKLV�FRQILJXUDWLRQ�WKHUH�DUH�PXOWLSOH�ZLUHV��HDFK�GHILQLQJ�D�SDUFHO��DUHD�WR�EH�PRZHG���DV
ZHOO�DV�WKH�VWDWLRQ�ORRS�ZLUH��1R�PRZLQJ�WDNHV�SODFH�ZLWKLQ�WKH�VWDWLRQ�ORRS��LW�LV�MXVW�XVHG�WR
JXLGH�WKH�URERW�LQWR�DQG�RXW�RI�WKH�FKDUJLQJ�VWDWLRQ�

%HIRUH�OHDYLQJ�WKH�VWDWLRQ�WKH�URERW�PXVW�GHFLGH�LQ�ZKLFK�ILHOG��SDUFHO��WR�VWDUW�PRZLQJ��7KLV
ZLOO�GHSHQG�RQ�

� 7KH�GHILQHG�PRZLQJ�VFKHGXOH�IRU�HDFK�SDUFHO�

,I�WKH�VFKHGXOH�GLFWDWHV�WKDW�D�VSHFLILF�SDUFHO�PXVW�EH�PRZHG�DW�WKLV�WLPH��WKH�URERW�ZLOO
VWDUW�PRZLQJ�LQ�WKDW�SDUFHO�

� 7KH�SHUFHQWDJH�YDOXHV�DVVLJQHG�WR�HDFK�SDUFHO�

,I�WKHUH�DUH�QR�VFKHGXOH�FRQVWUDLQWV��WKH�URERW�ZLOO�FKRRVH�WKH�SDUFHO�EDVHG�RQ�WKH
SHUFHQWDJH�YDOXHV��2YHU�D�SHULRG�RI�WLPH�WKH�URERW�HQVXUHV�WKDW�LW�VWDUWV�LQ�HDFK�SDUFHO
DFFRUGLQJ�WR�WKH�GHILQHG�SURSRUWLRQV�

7KH�ILJXUH�EHORZ�LOOXVWUDWHV�WKH�H[DPSOH�RI�ZKHQ�WKH�URERW�VWDUWV�PRZLQJ�LQ��3DUFHO�5��

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������
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:KHQ�WKH�URERW�OHDYHV�WKH�VWDWLRQ�LW�IROORZV�WKH�VWDWLRQ�ORRS�ZLUH��XQWLO�LW�UHDFKHV�SRLQW�$��7KLV
LV�D�SUH�GHILQHG�GLVWDQFH�ZLWKLQ�WKH�PDLQ�ILHOG�SHULSKHUDO�ZLUH�

$W�WKLV�SRLQW�LW�ZLOO�WXUQ�DQG�IROORZ�WKH�WUDFN�ERUGHU�RI�WKH�ILHOG�FRQQHFWHG�WR�WKH�VWDWLRQ�ORRS
XQWLO�LW�UHDFKHV�SRLQW�%��ZKLFK�LV�ZKHUH�WKH�WZR�PRZLQJ�ILHOGV�RYHUODS�

2QFH�LQ��3DUFHO�5���LW�ZLOO�WUDYHO�IRU�D�FHUWDLQ�GLVWDQFH�DORQJ�WKH�WUDFN�ERUGHU�LQ�WKLV�SDUFHO�XQWLO
LW�UHDFKHV�SRLQW�&��ZKHQ�LW�ZLOO�WXUQ�LQWR�WKH�ILHOG�DQG�VWDUW�PRZLQJ�

7KH�GLVWDQFH�WKH�URERW�WUDYHOV�DORQJ�WKH�WUDFN�ERUGHU�EHIRUH�VWDUWLQJ�WR�PRZ�DQG�WKH�DQJOH�LW
WXUQV�WKURXJK�DUH�VSHFLILHG�LQ�WKH�6WDUW=RQH�SDUDPHWHUV�IRU�WKH�SDUFHO�LQ�ZKLFK�WKH�PRZLQJ
VWDUWV��3DUFHO�5�LQ�WKLV�H[DPSOH��

����,QDFWLYH�VWDWH
6RPH�FRQGLWLRQ�PD\�DULVH�ZKLFK�FDXVHV�WKH�URERW�WR�KDOW�LWV�DXWRQRPRXV�PRZLQJ�PLVVLRQ�DQG
HQWHU�DQ�LQDFWLYH�VWDWH�XQWLO�WKH�DFWLYH�PRZLQJ�PLVVLRQ�FDQ�EH�UHVXPHG�

)LJXUH�����,QDFWLYH�PRGHV

7KH�URERW�ZLOO�VWRS�RSHUDWLQJ�LQ�DXWRQRPRXV�PRGH�DQG�HQWHU�WKH�LQDFWLYH�VWDWH�EHFDXVH�

� &DVH����D�SUREOHP�KDV�DULVHQ�DQG�WKH�URERW�ZLOO�HQWHU�WKH�$ODUP�PRGH��SDJH�����

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��



&KDSWHU���+RZ�7XUIPRZ������ZRUNV

� &DVH����WKH�PLVVLRQ�KDV�EHHQ�PDQXDOO\�VWRSSHG�DQG�WKH�URERW�ZLOO�HQWHU�WKH�6WDQGE\�PRGH
�SDJH�����

&DVH����$ODUP�PRGH

:KHQ�WKH�URERW�HQFRXQWHUV�D�SUREOHP��VXFK�DV�D�FXWWLQJ�KHDG�WKDW�LV�EORFNHG��LW�ZLOO�UHJLVWHU
DQ�DODUP��SDJH������DQG�HQWHU�WKH�LQDFWLYH�VWDWH��7KLV�UHTXLUHV�PDQXDO�LQWHUYHQWLRQ�IURP�WKH
XVHU�

� :KHQ�WKH�FDXVH�IRU�WKH�DODUP�KDV�EHHQ�FRUUHFWHG��WKH�XVHU�FDQ�PDQXDOO\�FOHDU�WKH�DODUP
DQG�WKH�URERW�ZLOO�WKHQ�HQWHU�WKH�6WDQGE\�VWDWH��SDJH�����

� ,I�QR�LQWHUYHQWLRQ�WDNHV�SODFH��DIWHU�VRPH�WLPH�WKH�URERW�ZLOO�VZLWFK�LWVHOI�RII�DQG�HQWHU�WKH
2))�VWDWH�

&DVH����6WDQGE\�PRGH

7KH�URERW�ZLOO�HQWHU�WKH�6WDQGE\�VWDWH�LI�

� WKH�DXWRQRPRXV�PLVVLRQ�KDV�EHHQ�VWRSSHG�GXH�WR�DQ�H[WHUQDO�FRPPDQG�
� DQ�DODUP�VLWXDWLRQ�KDV�EHHQ�FRUUHFWHG�DQG�WKH�DODUP�FOHDUHG�E\�PDQXDO�LQWHUYHQWLRQ�
� LW�LV�PDQXDOO\�VZLWFKHG�21�

7KH�URERW�ZLOO�OHDYH�WKH�6WDQGE\�VWDWH�ZKHQ�D�FRPPDQG�LV�LVVXHG��,W�ZLOO�WKHQ�HQWHU�WKH�6HOI
WHVW�PRGH��SDJH�����EHIRUH�UHFRPPHQFLQJ�DQ\�DFWLYLW\�

6HOI�WHVW�PRGH

:KHQHYHU�WKH�URERW�KDV�EHHQ�LQ�WKH�6WDQGE\�PRGH�LW�ZLOO�SHUIRUP�D�VHOI�WHVW��WR�FKHFN�WKH
LQWHJULW\�RI�WKH�HQWLUH�V\VWHP��LQFOXGLQJ�HOHFWURQLFV��VHQVRUV��PHFKDQLFV�DQG�VRIWZDUH��

� :KHQ�WKH�UHVXOW�RI�WKH�VHOI�WHVW�LV�VXFFHVVIXO��LW�ZLOO�UHVXPH�WKH�DXWRQRPRXV�ZRUNLQJ�VWDWH�
� ,I�WKH�UHVXOW�RI�WKH�VHOI�WHVW�LV�127�VXFFHVVIXO��LW�ZLOO�UHJLVWHU�DQ�DODUP��7KLV�ZLOO�WKHQ�UHTXLUH

LQWHUYHQWLRQ�WR�FOHDU�WKH�DODUP��SDJH������

2))�PRGH

7KH�URERW�ZLOO�EH�LQ�WKH�2))�PRGH�ZKHQ�

� LW�KDV�EHHQ�PDQXDOO\�VZLWFKHG�2))�
� DQ�DODUP�VLWXDWLRQ�KDV�QRW�EHHQ�FRUUHFWHG�DIWHU�D�FHUWDLQ�SHULRG�RI�WLPH��7KH�DPRXQW�RI

WLPH�GHSHQGV�RQ�WKH�OHYHO�RI�FKDUJH�LQ�WKH�EDWWHU\�

$Q�LQWHUYHQWLRQ�LV�UHTXLUHG�WR�VZLWFK�WKH�PDFKLQH�21�DJDLQ�

����6HUYLFH�VWDWH

'HPR�PRGH

,Q�'HPR�PRGH�WKH�URERW�ZLOO�RSHUDWH�ZLWKRXW�WDNLQJ�WKH�SHULSKHUDO�ZLUH�LQWR�DFFRXQW��7KLV�FDQ
EH�XVHG�WR�GHPRQVWUDWH�WKH�SHUIRUPDQFH�RI�WKH�PDFKLQH�EHIRUH�WKH�ZLUH�KDV�EHHQ�LQVWDOOHG�

'HPR�PRGH�LV�DFWLYDWHG�IURP�WKH�7HFKQLFLDQ
V�PHQX��SDJH������

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���+RZ�7XUIPRZ������ZRUNV

0DLQWHQDQFH�WHVW

$�VHW�RI�PDLQWHQDQFH�WHVWV�DUH�DYDLODEOH�IURP�WKH�6HUYLFH�PHQX��SDJH������LQ�WKH
7HFKQLFLDQ
V�PHQX��SDJH������

,QVWDOO�:L]DUG

7KLV�LV�XVHG�WR�VHW�LQVWDOODWLRQ�SDUDPHWHUV��6HH�&RQILJXUDWLRQ��SDJH�����

1RWH���7KH�,QVWDOODWLRQ�:L]DUG�FDQ�RQO\�EH�XVHG�IRU�D�PRQR�ILHOG�LQVWDOODWLRQ�XVLQJ�D
SRVLWLRQLQJ�EHDFRQ�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��



&KDSWHU���,QVWDOODWLRQ

��,QVWDOODWLRQ
7KH�ILJXUH�EHORZ�LOOXVWUDWHV�WKH�EDVLF�FRPSRQHQWV�RI�DQ�LQVWDOODWLRQ�

)LJXUH�����&RPSRQHQWV�RI�DQ�LQVWDOODWLRQ

$Q�DUHD�WR�EH�PRZHG��SDUFHO���ZKLFK�LV�FRQWDLQHG�ZLWKLQ�WKH�FRPSOHWH�VLWH��LV�GHILQHG�E\�D
SHULSKHUDO�ZLUH��7KHUH�FDQ�EH�PRUH�WKDQ�RQH�SHULSKHUDO�ZLUH��WKXV�GHILQLQJ�PXOWLSOH�ILHOGV�DV
VKRZQ�LQ�WKH�H[DPSOH�EHORZ��)RU�PRUH�LQIRUPDWLRQ�RQ�WKH�VSHFLILF�WHUPLQRORJ\�DQG�FRQFHSWV
VHH�XVLQJ�PXOWLSOH�ILHOGV��SDJH�����

$�VSHFLILF�H[DPSOH�RI�D�PXOWL�ILHOG�LQVWDOODWLRQ�LV�ZKHUH�DV�DGGLWLRQ�ZLUH�LV�LQVWDOOHG�DURXQG�WKH
FKDUJLQJ�VWDWLRQ�WR�JXLGH�WKH�URERW�EDFN�WR�WKH�VWDWLRQ��6HH�5HWXUQ�WR�VWDWLRQ�ZLWK�D�VWDWLRQ
ORRS��SDJH�����

7KH�FKDUJLQJ�VWDWLRQ�FDQ�DOVR�EH�ORFDWHG�XVLQJ�D�VWDWLRQ�SRVLWLRQLQJ�EHDFRQ��7KH�SRVLWLRQLQJ
EHDFRQ�LV�PRVW�FRPPRQO\�SODFHG�ZLWKLQ�WKH�FKDUJLQJ�VWDWLRQ��EXW�PD\�EH�LQVWDOOHG�VHSDUDWHO\�

7KH�SHULSKHUDO�ZLUH�V��GHILQH�WKH�OLPLWV�WR�ZKLFK�WKH�URERW�ZLOO�PRZ��7KH�FKDUJLQJ�VWDWLRQ
JHQHUDWHV�D�VLJQDO�LQ�WKH�SHULSKHUDO�ZLUH�WKDW�FUHDWHV�D�HOHFWUR�PDJQHWLF�ILHOG�HQDEOLQJ�WKH
URERW�WR�GHWHFW�WKH�ILHOG�

2EVWDFOHV��SDJH�����PXVW�EH�DYRLGHG��7KLV�PD\�EH�DFKLHYHG�E\�PRYHPHQWV�H[HFXWHG
E\�WKH�URERW�ZKHQ�D�VHQVRU�KDV�GHWHFWHG�WKH�REVWDFOH��,Q�VRPH�FDVHV�KRZHYHU�WKLV�LV�QRW
SRVVLEOH��DQG�WKH�RQO\�ZD\�WR�DYRLG�REVWDFOHV�LV�WR�FUHDWH�LVODQGV��SDJH�����DQG�SVHXGR
LVODQGV��SDJH�����

7KH�URERW�ZLOO�UHWXUQ�WR�WKH�FKDUJLQJ�VWDWLRQ�ZKHQ�WKH�EDWWHU\�QHHGV�FKDUJLQJ�RU�ZKHQ�WKH
SURJUDPPHG�PRZLQJ�SURFHVV�LV�FRPSOHWH��7KH�SRVLWLRQLQJ�EHDFRQ�DLGV�WKH�URERW�LQ�UHWXUQLQJ
WR�WKH�FKDUJLQJ�VWDWLRQ��,W�LV�DOVR�SRVVLEOH�WR�XVH�D�VHFRQG�ORRS�ILHOG�WR�JXLGH�WKH�URERW�EDFN�WR
WKH�FKDUJLQJ�VWDWLRQ��SDJH�����

6HH�+RZ�7XUIPRZ������ZRUNV��SDJH�����IRU�GHWDLOV�DERXW�DOO�WKH�YDULRXV�RSHUDWLQJ�PRGHV
DQG�KRZ�WKH�URERW�WUDQVLWLRQV�IURP�RQH�PRGH�WR�DQRWKHU�

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���,QVWDOODWLRQ

*HQHUDO�LQVWDOODWLRQ�SURFHGXUH

7KH�JHQHUDO�LQVWDOODWLRQ�SURFHGXUH�FRQVLVWV�RI�WKH�IROORZLQJ�VWHSV�

�� &KRRVH�WKH�EHVW�ORFDWLRQ�IRU�WKH�FKDUJLQJ�VWDWLRQ�DQG�SRVLWLRQ�LW�
�� 'HFLGH�KRZ�WKH�SHULSKHUDO�ZLUH�LV�WR�EH�ODLG�WDNLQJ�LQWR�DFFRXQW�WKH�FKDUDFWHULVWLFV�RI�WKH

VLWH�DQG�WKH�REVWDFOHV�
�� ,QVWDOO�WKH�SHULSKHUDO�ZLUH�V��DQG�FRQQHFW�WKHP�WR�WKH�FKDUJLQJ�VWDWLRQ�
�� &RQILJXUH�WKH�LQVWDOODWLRQ�

����7KH�FKDUJLQJ�VWDWLRQ
7KHUH�DUH�WZR�PHWKRGV�WR�HQDEOH�WKH�URERW�WR�UHWXUQ�WR�WKH�FKDUJLQJ�VWDWLRQ�ZKHQ�QHFHVVDU\�
7KHVH�DUH�

� WR�XVH�D�SRVLWLRQLQJ�EHDFRQ�WKDW�HPLWV�D�VLJQDO�GHWHFWHG�E\�WKH�URERW�
� WR�XVH�DQ�DGGLWLRQDO�ZLUH�WHUPHG�WKH��VWDWLRQ�ORRS��WR�JXLGH�WKH�URERW�EDFN�WR�WKH�VWDWLRQ

DORQJ�WKH�ZLUH�

6RPH�RI�WKH�WRSLFV�EHORZ�UHIHU�WR�MXVW�RQH�RI�WKH�PHWKRGV�

7KLV�FKDSWHU�FRYHUV�WKH�IROORZLQJ�WRSLFV�

� &ULWHULD�GHWHUPLQLQJ�WKH�SRVLWLRQ�RI�WKH�FKDUJLQJ�VWDWLRQ��SDJH�����
� 6WDWLRQ�UHWXUQ�DQG�H[LW�ZLWK�D�SRVLWLRQLQJ�EHDFRQ��SDJH�����
� 5HWXUQ�WR�VWDWLRQ�ZLWK�D�VWDWLRQ�ORRS��SDJH����
� 'LPHQVLRQV�DVVRFLDWHG�ZLWK�WKH�FKDUJLQJ�VWDWLRQ��SDJH�����
� &ULWLFDO�GLVWDQFHV�IRU�D�VWUDLJKW�ZLUH��SDJH�����
� 3ODFHPHQW�RI�WKH�FKDUJLQJ�VWDWLRQ��SDJH�����
� &KDUJLQJ�VWDWLRQ�HOHFWURQLF�ERDUG��SDJH�����
� ,QVWDOOLQJ�D�FKDQQHO�ERDUG�RXWVLGH�RI�WKH�FKDUJLQJ�VWDWLRQ��SDJH�����
� ,QVWDOOLQJ�DQ�LQGXFWRU�LQ�WKH�FKDUJLQJ�VWDWLRQ��SDJH�����
� 6HOHFWLRQ�RI�FKDUJLQJ�VWDWLRQ�W\SH��RQ�WKH�SRVLWLRQLQJ�EHDFRQ�ERDUG���SDJH�����

������&ULWHULD�GHWHUPLQLQJ�WKH�SRVLWLRQ�RI�WKH�FKDUJLQJ
VWDWLRQ

$Q�LPSRUWDQW�ILUVW�VWHS�LQ�WKH�LQVWDOODWLRQ�SURFHGXUH�LV�WR�GHFLGH�ZKHUH�WKH�FKDUJLQJ�VWDWLRQ�LV
WR�EH�ORFDWHG�

� 7KH�SRVLWLRQ�PXVW�VXLW�WKH�VLWXDWLRQ�
� 7KHUH�VKRXOG�EH�QR�ULVN�RI�IORRGLQJ�DIWHU�KHDY\�UDLQ�
� 2EVWDFOHV�PXVW�EH�PRUH�WKDQ��P�DZD\�IURP�WKH�FKDUJLQJ�VWDWLRQ��6HH�DOVR�VSHFLDO

FRQVLGHUDWLRQV�IRU�ZDWHU�IHDWXUHV��SDJH�����
� 7KH�VWDWLRQ�VKRXOG�VLW�RQ�IODW�JURXQG�DQG�WKH�HQWU\�DQG�H[LW�RI�URERW�VKRXOG�EH�DORQJ�IODW

JURXQG��)RU�PRUH�LQIRUPDWLRQ�VHH�6ORSHV��SDJH�����
� 7KH�VWDWLRQ�VKRXOG�EH�SRVLWLRQHG�RQ�D�VWUDLJKW�VHFWLRQ�RI�WKH�SHULSKHUDO�ZLUH�ZLWK�GHILQHG

PLQLPXP�IUHH�GLVWDQFHV�RQ�ERWK�WKH�LQFRPLQJ�DQG�RXWJRLQJ�VLGHV�

1RWH���7KH�FKDUJLQJ�VWDWLRQ�QHHGV�WR�EH�FRQQHFWHG�WR�DQ�DYDLODEOH�SRZHU�VXSSO\�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��



&KDSWHU���,QVWDOODWLRQ

1RWH���7KH�FKDUJLQJ�VWDWLRQ�PD\�RQO\�EH�FRQQHFWHG�WR�D�VXSSO\�FLUFXLW�SURWHFWHG�E\�D
UHVLGXDO�FXUUHQW�GHYLFH��5&'��ZLWK�D�WULSSLQJ�FXUUHQW�RI�QRW�PRUH�WKDQ���P$�

������6WDWLRQ�UHWXUQ�DQG�H[LW�ZLWK�D�SRVLWLRQLQJ�EHDFRQ
$Q�RYHUYLHZ�RI�WKH�UHWXUQ�WR�VWDWLRQ�PDQRHXYUHV�IRU�GLIIHUHQW�W\SHV�RI�LQVWDOODWLRQ�FDQ�EH
IRXQG�LQ�UHWXUQ�WR�VWDWLRQ�LQ�D�VLQJOH�PRZLQJ�ILHOG��SDJH�����DQG�UHWXUQ�WR�VWDWLRQ�ZLWK�PXOWLSOH
PRZLQJ�ILHOGV��SDJH�����

$Q�RYHUYLHZ�RI�WKH�PDQRHXYUHV�WR�H[LW�WKH�VWDWLRQ�IRU�GLIIHUHQW�W\SHV�RI�LQVWDOODWLRQ�FDQ�EH
IRXQG�LQ�H[LW�VWDWLRQ�IRU�D�VLQJOH�PRZLQJ�ILHOG��SDJH�����DQG�H[LW�VWDWLRQ�IRU�PXOWLSOH�PRZLQJ
ILHOGV��SDJH�����

7KH�ILJXUH�EHORZ�LOOXVWUDWHV�WKH�SDUDPHWHUV�XVHG�IRU�WKH�URERW�WR�HQWHU�DQG�OHDYH�WKH�VWDWLRQ
DQG�VWDUW�PRZLQJ�

)LJXUH�����6WDWLRQ�SDUDPHWHUV

6WDWLRQ�HQWU\�SDUDPHWHUV

7KH�GLUHFWLRQ�LQ�ZKLFK�WKH�URERW�DSSURDFKHV�WKH�VWDWLRQ�DORQJ�WKH�WUDFNERUGHU�LV�GHILQHG�LQ�
$FFHVV�SDUDPHWHUV�!�'LUHFWLRQ��,Q�WKH�H[DPSOH�VKRZQ�DERYH�WKLV�LV�&ORFNZLVH�

:KHQ�WKH�URERW�UHDFKHV�SRLQW�$�LW�WXUQV�WKURXJK�����DQG�PDNHV�WKH�ORRSVWHS�WRZDUGV�WKH
ZLUH��%���,W�WKHQ�WUDYHOV�DORQJ�WKH�ZLUH�XQWLO�LW�UHDFKHV�WKH�FKDUJLQJ�VWDWLRQ��&���7KH�GLVWDQFH
EHWZHHQ�$��RU�%��DQG�&�LV�GHILQHG�E\�WKH��$FFHVV�SDUDPHWHUV�!�6WDWLRQ�HQWU\��PLQ�DQG�PD[�
SDUDPHWHU�

1RWH���,I�QR�SRVLWLRQLQJ�VLJQDO�LV�GHWHFWHG�DIWHU�WKH�URERW�KDV�WUDYHOHG������RI�WKH�WRWDO
ZLUH�OHQJWK��LW�VWRSV�DQG�LVVXHV�DQ�DODUP�

:KHQ�WKH�URERW�GHWHFWV�WKH�YROWDJH����9��RQ�WKH�DUP�RI�FKDUJLQJ�VWDWLRQ��LW�VWRSV�

6WDWLRQ�H[LW�SDUDPHWHUV

:KHQ�WKH�URERW�OHDYHV�WKH�VWDWLRQ�LW�WUDYHOV�DORQJ�WKH�ZLUH�DJDLQ�XQWLO�LW�UHDFKHV�SRLQW�'�
ZKHUH�LW�DJDLQ�WXUQV�WKURXJK�����WR�HQWHU�WKH�WUDFNERUGHU�DW�SRLQW�(��7KH�GLVWDQFH�EHWZHHQ�&
DQG�'��RU�(��LV�GHILQHG�E\�WKH��$FFHVV�SDUDPHWHUV�!�0LQ�0D[�([LW�GLVW�SDUDPHWHU�

$W�SRLQW�(��LW�FDQ�WDNH�RQH�RI�WZR�GLUHFWLRQV��&ORFNZLVH�RU�&RXQWHU&ORFNZLVH��WR�WXUQ�LQWR�WKH
WUDFNERUGHU��7KLV�FKRLFH�LV�VHW�XVLQJ�WKH��6WDUW�=RQH�!�'LUHFWLRQ�SDUDPHWHU��,Q�WKH�H[DPSOH
DERYH�WKLV�LV�&ORFNZLVH�

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���,QVWDOODWLRQ

7KH�URERW�WKHQ�PRYHV�DORQJ�WKH�WUDFNERUGHU�WR�SRLQW�)�ZKHUH�LW�WXUQV�LQWR�WKH�ILHOG�WR�VWDUW
PRZLQJ��7KH�GLVWDQFH�EHWZHHQ�SRLQWV�(�DQG�)�LV�VHW�E\�WKH��6WDUW�=RQH�!�'LVWDQFH�SDUDPHWHU�
7KH�OLPLWV�RQ�WKH�DQJOH�WDNHQ�WR�WXUQ�LQWR�WKH�ILHOG�LV�VHW�E\�WKH��6WDUW�=RQH�!�$QJOH�SDUDPHWHU�

1RWH���,I�WKH�WRWDO�WUDFNZLUH�GLVWDQFH�UXQ�DORQJ�WKH�ZLUH�LV�ORQJHU�WKDQ���P��WKH�URERW
VWRSV�DQG�LVVXHV�DQ�DODUP�

������5HWXUQ�WR�VWDWLRQ�ZLWK�D�VWDWLRQ�ORRS
$�VWDWLRQ�ORRS�LV�DQ�DGGLWLRQDO�ZLUH�FORVH�WR�WKH�FKDUJLQJ�VWDWLRQ�DV�VKRZQ�LQ�WKH�ILJXUH�EHORZ�

)LJXUH�����5HWXUQ�WR�VWDWLRQ�ORRS

:KHQ�WKH�URERW�QHHGV�WR�UHWXUQ�WR�WKH�FKDUJLQJ�VWDWLRQ��LW�IROORZV�WKH�WUDFN�ERUGHU�DORQJ�WKH
SHULSKHUDO�ZLUH�RI�WKH�ILHOG�V��LW�LV�PRZLQJ��:KHQ�WKH�URERW�GHWHFWV�WKH�VWDWLRQ�ORRS�ZLUH��LW
PRYHV�DORQJ�WKH�ZLUH�XQWLO�LW�DUULYHV�DW�WKH�VWDWLRQ�

7KH�DSSUR[LPDWH�GLPHQVLRQV�RI�WKH�UHWXUQ�ORRS�DUH

� /HQJWK���LV����P�PD[LPXP
� :LGWK�LV�0D[LPXP�WUDFN�ERUGHU�ZLGWK������P

)RU�DQ�H[DPSOH�RI�WKLV�LQVWDOODWLRQ�VHWXS�VHH�5HWXUQ�WR�VWDWLRQ�ZLWK�D�VWDWLRQ�ORRS��SDJH
����

1RWH���%HFDXVH�WKH�OHQJWK�RI�WKLV�ORRS�LV�OHVV�WKDQ����P�LW�LV�QHFHVVDU\�WR�LQVWDOO�DQ
LQGXFWRU�LQ�WKH�FLUFXLW��SDJH�����

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��



&KDSWHU���,QVWDOODWLRQ

������'LPHQVLRQV�DVVRFLDWHG�ZLWK�WKH�FKDUJLQJ�VWDWLRQ

)LJXUH�����'LVWDQFH�EHWZHHQ�WKH�FKDUJLQJ�VWDWLRQ�DQG�WKH�SHULSKHUDO�ZLUH

'LVWDQFH�EHWZHHQ�WKH�FKDUJLQJ�VWDWLRQ�DQG�WKH�SHULSKHUDO�ZLUH������P

)LJXUH�����'LPHQVLRQV�DVVRFLDWHG�ZLWK�WKH�FKDUJLQJ�VWDWLRQ

������&ULWLFDO�GLVWDQFHV�IRU�D�VWUDLJKW�ZLUH

1RWH���7KHVH�GLVWDQFHV�DSSO\�WR�WKH�VLWXDWLRQ�ZKHUH�D�SRVLWLRQLQJ�EHDFRQ�LV�XVHG�WR
GHWHFW�WKH�FKDUJLQJ�VWDWLRQ�

0LQLPXP�OHQJWK�RI�VWUDLJKW�SHULSKHUDO�ZLUH�RQ�LQFRPLQJ�VLGH� �P

0LQLPXP�OHQJWK�RI�VWUDLJKW�SHULSKHUDO�ZLUH�RQ�RXWJRLQJ�VLGH� �P

5DGLXV�RI�REVWDFOH�IUHH�]RQH� ��P

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���,QVWDOODWLRQ

0LQLPXP�GLVWDQFH�EHWZHHQ�SHULSKHUDO�ZLUHV� ��P

&ULWLFDO�GLVWDQFHV�IRU�DQ�6�6KDSHG�ZLUH��&DVH���

7KH�ILJXUH�EHORZ�LOOXVWUDWHV�WKH�FDVH�ZKHUH�WKH�URERW�FDQ�QRW�GHWHFW�WKH�SRVLWLRQLQJ�VLJQDO�XQWLO
DIWHU�LW�KDV�SDVVHG�SRLQW�$��3RLQW�$�UHSUHVHQWV�WKH�PLQLPXP�GLVWDQFH�RQ�WKH�YHUWLFDO�VHFWLRQ�RI
WKH�ZLUH�UHTXLUHG�IRU�WKH�URERW�WR�SHUIRUP�WKH�ORRSVWHS�PDQRHXYUH�

)LJXUH�����6�VKDSHG�ZLUH��&DVH���

,Q�WKLV�FDVH�

� 0LQLPXP�OHQJWK�RI�VWUDLJKW�ZLUH�RQ�WKH�LQFRPLQJ�VLGH�LV���P
� 0LQLPXP�OHQJWK�RI�VWUDLJKW�ZLUH�RQ�WKH�RXWJRLQJ�VLGH�LV���P

&ULWLFDO�GLVWDQFHV�IRU�DQ�6�6KDSHG�ZLUH��&DVH���

7KH�ILJXUH�EHORZ�LOOXVWUDWHV�WKH�FDVH�ZKHUH�WKH�URERW�FDQ�GHWHFW�WKH�SRVLWLRQLQJ�VLJQDO�EHIRUH
LW�UHDFKHV�SRLQW�$���ZKLFK�LV�WKH�PLQLPXP�GLVWDQFH�RQ�WKH�YHUWLFDO�VHFWLRQ�RI�WKH�ZLUH�UHTXLUHG
IRU�WKH�URERW�WR�SHUIRUP�WKH�ORRSVWHS�PDQRHXYUH��

)LJXUH�����6�VKDSHG�ZLUH��&DVH���

,Q�WKLV�FDVH�

� WKH�PLQLPXP�OHQJWK�RI�VWUDLJKW�ZLUH�OHDGLQJ�LQWR�WKH�FKDUJLQJ�VWDWLRQ�LV���P
� WKH�PLQLPXP�OHQJWK�RI�VWUDLJKW�ZLUH�OHDGLQJ�RXW�RI�WKH�FKDUJLQJ�VWDWLRQ�LV���P

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��



&KDSWHU���,QVWDOODWLRQ

������3ODFHPHQW�RI�WKH�FKDUJLQJ�VWDWLRQ
7KH�SRVLWLRQ�RI�WKH�FKDUJLQJ�VWDWLRQ�PXVW�HQVXUH�WKDW�ZKHQ�WKH�URERW�LV�LQ�SODFH�

� 7KH�KHLJKW�RI�WKH�DUPV�KDV�EHHQ�VHW�WR�PDNH�JRRG�FRQWDFW�EHWZHHQ�WKH�FKDUJLQJ�VWDWLRQ
DQG�WKH�FRQWDFWV�RQ�WKH�URERW�

� 7KH�DQJOH�RI�WKH�FKDUJH�DUPV�LV�DW�����

)LJXUH�����&RUUHFW�SRVLWLRQLQJ�RI�WKH�FKDUJLQJ�VWDWLRQ�DQG�WKH�URERW

������&KDUJLQJ�VWDWLRQ�HOHFWURQLF�ERDUG
7KH�FKDUJLQJ�VWDWLRQ�PXVW�FRQWDLQ�D�ERDUG�IRU�HDFK�SHULSKHUDO�ZLUH��FKDQQHO��WKDW�LV�LQFOXGHG
LQ�WKH�LQVWDOODWLRQ�

1RWH���,W�LV�DOVR�SRVVLEOH�WR�LQVWDOO�D�VLJQDO�FKDQQHO�ERDUG�LQ�DQ�H[WHUQDO�ER[��SDJH
����

(DFK�ERDUG�FRQWDLQV�WKH�IROORZLQJ�FRPSRQHQWV�

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���,QVWDOODWLRQ

)LJXUH�����&RPSRQHQWV�RQ�WKH�FKDUJLQJ�VWDWLRQ�ERDUG

����-/('

3LORW�/('

����-5(/

5HOD\�FRQQHFWLRQ��RSWLRQDO�

����-'(7

3UHVHQFH�GHWHFWLRQ��RSWLRQDO�

����-6(5,$/

3&�LQWHUIDFH�IRU�XSGDWHV

����-:,5(

3HULSKHUDO�ZLUH

����-75�

'&�VXSSO\����

����-75�

'&�VXSSO\����

����-&+5*

���9�FRQWDFW�DUP

)�

���$�IXVH��PDLQV�

)�

��$�IXVH��HOHFWURQLF�ERDUG�

����0DJQHWLF�VLJQDO�FKDQQHO�VHOHFWLRQ�VZLWFK

� &KDQQHOV���������������������DUH�DYDLODEOH�
� 7KH�GHIDXOW�IDFWRU\�VHOHFWLRQ�LV�FKDQQHO���

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��



&KDSWHU���,QVWDOODWLRQ

� &KDQQHO���LV�UHVHUYHG�IRU�D�VWDWLRQ�XVHG�IRU�FKDUJLQJ�RQO\�DQG�ZKLFK�GRHV�QRW�JHQHUDWH
D�VLJQDO�

������,QVWDOOLQJ�D�FKDQQHO�ERDUG�RXWVLGH�RI�WKH�FKDUJLQJ
VWDWLRQ

:KHQ�XVLQJ�PXOWLSOH�ZLUHV��ILHOGV���LI�D�ZLUH�LV�ORFDWHG�DW�D�VLJQLILFDQW�GLVWDQFH�IURP�WKH
FKDUJLQJ�VWDWLRQ��LW�PD\�EH�QHFHVVDU\�WR�LQVWDOO�D�FKDQQHO�ERDUG�FORVHU�WR�WKH�ILHOG�UDWKHU�WKDQ
LQ�WKH�FKDUJLQJ�VWDWLRQ��7KLV�FDQ�VDYH�RQ�WKH�WRWDO�OHQJWK�RI�ZLUH�UHTXLUHG��)RU�DQ�H[DPSOH�RI
WKLV�VHH�&RPSOH[�JDUGHQ�DQG�ZLWK�VWDWLRQ�ORRS��SDJH����

,W�PD\�DOVR�EH�QHFHVVDU\�WR�LQVWDOO�DQ�H[WHUQDO�FKDQQHO�ERDUG��QHDU�WKH�FKDUJLQJ�VWDWLRQ��LI
WKHUH�LV�LQVXIILFLHQW�VSDFH�LQ�WKH�FKDUJLQJ�VWDWLRQ�

$�VSHFLILF�ER[�LV�SURYLGHG�IRU�WKLV��3URGXFW�QXPEHU�<%������������$�

6LPSO\�FRQQHFW�WKH�WZR�HQGV�RI�WKH�SHULSKHUDO�ZLUH�WR�WKH�FRQQHFWLRQV�VKRZQ�EHORZ�

)LJXUH�����([WHUQDO�FKDQQHO�ERDUG

����0DLQV�FRQQHFWLRQ
����3HULSKHUDO�ZLUH�FRQQHFWLRQV

������,QVWDOOLQJ�DQ�LQGXFWRU�LQ�WKH�FKDUJLQJ�VWDWLRQ
,I�WKH�WRWDO�OHQJWK�RI�WKH�SHULSKHUDO�ZLUH�IRU�D�ILHOG�LV�OHVV�WKDQ����P��LW�LV�QHFHVVDU\�WR�LQVWDOO
DQ�LQGXFWRU�LQ�WKH�FKDUJLQJ�VWDWLRQ��7KLV�LV�HVSHFLDOO\�LPSRUWDQW�ZKHQ�XVLQJ�D�VPDOO�ORRS�WR
UHWXUQ�WKH�URERW�WR�WKH�FKDUJLQJ�VWDWLRQ�

8VH�3URGXFW�QXPEHU�<%�����������LQ�WKH�FDWDORJ�

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���,QVWDOODWLRQ

)LJXUH�����,QGXFWRU

7KH�LQGXFWRU�PXVW�EH�SODFHG�LQ�VHULHV�ZLWK�WKH�SHULSKHUDO�ZLUH�

2QH�HQG�PXVW�EH�FRQQHFWHG�WR�WKH�VWDWLRQ�ERDUG��7KH�RWKHU�HQG�LV�FRQQHFWHG�WR�WKH
SHULSKHUDO�ZLUH�

�������6HOHFWLRQ�RI�FKDUJLQJ�VWDWLRQ�W\SH��RQ�WKH
SRVLWLRQLQJ�EHDFRQ�ERDUG�

7KH�ILJXUH�EHORZ�VKRZV�WKH�EDQN�RI���VZLWFKHV�RQ�WKH�SRVLWLRQLQJ�EHDFRQ�ERDUG��DQG�WKH
GLUHFWLRQ�XVHG�IRU�21�DQG�2))�

)LJXUH�����&KDUJLQJ�VWDWLRQ�W\SH�VZLWFKHV

6ZLWFK � � � � � � � �

3XUSRVH 1RW�XVHG 1RW�XVHG 70����
VWDWLRQ

%DOO
3LFNHU
VWDWLRQ

70����
VWDWLRQ

&KDUJH 'URS
VWDWLRQ

1RW�XVHG

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��



&KDSWHU���,QVWDOODWLRQ

6ZLWFK � � � � � � � �

21 $OZD\V 1HYHU 70����
DFFHSWHG

%DOO
3LFNHU
DFFHSWHG

70����
DFFHSWHG

<(6 <(6 1HYHU

2)) 1HYHU $OZD\V 70����
127
DFFHSWHG

%DOO
3LFNHU
127
DFFHSWHG

70����
127
DFFHSWHG

12 12 $OZD\V

����,QVWDOOLQJ�WKH�SHULSKHUDO�ZLUH
7KLV�FKDSWHU�GHVFULEHV�WKH�LQVWDOODWLRQ�UHTXLUHPHQWV�DQG�FRQVLGHUDWLRQV�IRU�WKH�SHULSKHUDO
ZLUH�

1RWH���6SHFLILF�FRQVLGHUDWLRQV�DUH�UHTXLUHG�ZKHQ�LQVWDOOLQJ�PXOWLSOH�ZLUHV��ILHOGV��

7KH�SHULSKHUDO�ZLUH�LV�VKRZQ�LQ�)LJXUH�����&RPSRQHQWV�RI�DQ�LQVWDOODWLRQ��SDJH�����

7KH�ERXQGDU\�RI�WKH�DUHD�WR�EH�PRZHG�OLHV�ZLWKLQ�WKH�FRPSOHWH�VLWH��7KH�GLVWDQFH�EHWZHHQ
WKH�SHULSKHUDO�ZLUH�DQG�WKLV�ERXQGDU\�ZLOO�YDU\��GHSHQGLQJ�RQ�WKH�FKDUDFWHULVWLFV�RI�WKH�VLWH�

7KH�SHULSKHUDO�ZLUH�VWDUWV�DQG�HQGV�DW�WKH�FKDUJLQJ�VWDWLRQ��(FKR�(8�UHFRPPHQGV�OD\LQJ�WKH
ZLUH�LQ�D�FORFNZLVH�GLUHFWLRQ�DURXQG�WKH�ILHOG�

)LJXUH�����3HULSKHUDO�ZLUH�ODLG�LQ�D�FORFNZLVH�GLUHFWLRQ

7KH�SHULSKHUDO�ZLUH�QHHGV�WR�WDNH�REVWDFOHV��SDJH�����LQWR�DFFRXQW��6RPH�REVWDFOHV�FDQ
EH�GHWHFWHG�E\�WKH�VRQDU�VHQVRUV��EXW�RWKHUV�UHTXLUH�GHYLDWLRQV�LQ�WKH�SHULSKHUDO�ZLUH�RU�WKH
XVH�RI�LVODQGV�RU�SVHXGR�LVODQGV�

*HQHUDO�6LWH�FRQVLGHUDWLRQV

6HH�DOVR�1DUURZ�VWUDLWV��SDJH�����DQG�ORQJ�ODQHV��SDJH�����

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���,QVWDOODWLRQ

0LQLPXP�OHQJWK
0LQLPXP�OHQJWK�RI�WKH�SHULSKHUDO�ZLUH�����P

1RWH���,I�D�PLQLPXP�OHQJWK�RI����P�LV�QRW�SRVVLEOH��LW�LV�QHFHVVDU\�WR�DGG�DQ
LQGXFWRU�LQ�VHULHV�ZLWK�WKH�ZLUH��SDJH�����

0D[LPXP�OHQJWK
0D[LPXP�OHQJWK�RI�WKH�SHULSKHUDO�ZLUH������P
$�VHFRQG�FKDUJLQJ�VWDWLRQ�LV�UHFRPPHQGHG�

� ZKHQ�WKH�WRWDO�OHQJWK�RI�SHULSKHUDO�ZLUH��LQFOXGLQJ�LVODQGV�DQG�SVHXGR�LVODQGV��H[FHHGV
���P��

� ZKHQ�WKHUH�DUH�PRUH�WKDQ���REVWDFOHV�RQ�WKH�WUDFN�ERUGHU�RQ�WKH�ZD\�EDFN�WR�WKH
FKDUJLQJ�VWDWLRQ�

:LUH�GLPHQVLRQV�DVVRFLDWHG�ZLWK�WKH�FKDUJLQJ�VWDWLRQ
'HWDLOV�RI�WKHVH�DUH�VHW�RXW�LQ�WKH�FKDSWHU�RQ�WKH�FKDUJLQJ�VWDWLRQ��SDJH�����

5HFRPPHQGHG�'HSWK
���WR���PP

0LQLPXP�GHSWK
7KLV�VKRXOG�EH���PP��+RZHYHU�

� 7KH�FDEOH�VKRXOG�QHYHU�EH�DEOH�WR�FRPH�WR�WKH�VXUIDFH�ZKHUH�LW�FRXOG�EH�GDPDJHG�
� ,W�VKRXOG�EH�GHHS�HQRXJK�LQ�ORFDWLRQV�H[SRVHG�WR�KHDY\�GXW\�DSSOLFDWLRQV��H�J��LQ�IURQW

RI�JRDOV�RQ�IRRWEDOO�SLWFKHV��

0D[LPXP�GHSWK
,W�LV�QRW�UHFRPPHQGHG�WR�H[FHHG���PP�

&ULWLFDO�DQJOHV
$QJOHV�PXVW�EH�ZLGHU�WKDQ������$FXWH�DQJOHV�PD\�WUDS�URERWV�ZKHQ�PRZLQJ�

)LJXUH�����$FXWH�DQJOHV

1RWH���$QJOHV�PXVW�EH�URXQGHG�ZLWK�D�PLQLPXP�UDGLXV�RI��P�

)LJXUH�����5RXQGLQJ�DQJOHV

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��



&KDSWHU���,QVWDOODWLRQ

'LVWDQFHV�EHWZHHQ�WKH�SHULSKHUDO�ZLUH�DQG�ERXQGDU\�RI�WKH�DUHD�WR�EH�PRZHG

7KH�SHULSKHUDO�ZLUH�LV�VHW�ZLWKLQ�WKH�ERXQGDU\�RI�WKH�DUHD�WR�EH�PRZHG��ILHOG��DV�VKRZQ�LQ
)LJXUH�����&RPSRQHQWV�RI�DQ�LQVWDOODWLRQ��SDJH�����

7KH�GLVWDQFH�EHWZHHQ�WKH�SHULSKHUDO�ZLUH�DQG�WKH�ERXQGDU\�RI�WKH�DUHD�WR�EH�PRZHG�GHSHQGV
RQ�WKH�QDWXUH�RI�WKH�VXUIDFHV�DURXQG�WKH�ILHOG�

)LJXUH�����5RXJK�JUDVV�WKDW�GRHV�QRW�QHHG�WR�EH�PRZHG�

'LVWDQFH�EHWZHHQ�URXJK�JUDVV
DQG�WKH�SHULSKHUDO�ZLUH����PP

:LGWK�RI�JUDVV�QRW�PRZHG��PP

)LJXUH�����5DLVHG�KDUG�ODQGVFDSLQJ

'LVWDQFH�EHWZHHQ�UDLVHG�KDUG
ODQGVFDSLQJ�DQG�WKH�SHULSKHUDO
ZLUH����PP

:LGWK�RI�JUDVV�QRW�PRZHG
���PP

)LJXUH�����+DUG�ODQGVFDSLQJ�OHYHO�ZLWK�JUDVV

'LVWDQFH�EHWZHHQ�WKH�KDUG
ODQGVFDSLQJ�DQG�WKH�SHULSKHUDO
ZLUH����PP

:LGWK�RI�JUDVV�QRW�PRZHG��PP

)LJXUH�����/DZQ�OHYHO�SODQWLQJ

'LVWDQFH�EHWZHHQ�ODZQ�OHYHO
SODQWLQJ�DQG�WKH�SHULSKHUDO�ZLUH
���PP

:LGWK�RI�JUDVV�QRW�PRZHG
���PP

1RWH���7KH�YDOXHV�JLYHQ�DERYH�DSSO\�LI�WKH�YDOXH�RI�WKH�SDUDPHWHU��:LUH�FURVVLQJ
GLVWDQFH���SDJH������LV�VHW�WR�WKH�GHIDXOW�YDOXH�RI����P�

6LWHV�FRQWDLQLQJ�QDUURZ�VWUDLWV

7KH�KDQGOLQJ�RI�VLWHV�ZKLFK�FRQWDLQ�D�QDUURZ�VWUDLW�UHTXLUH�VSHFLDO�FRQVLGHUDWLRQ�

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���,QVWDOODWLRQ

)LJXUH�����6LWH�ZLWK�QDUURZ�VWUDLW

7KHUH�LV�D�UHTXLUHG�PLQLPXP�ZLGWK�RI�WKH�VWUDLW��WKH�YDOXH�RI�ZKLFK�GHSHQGV�RQ�WKH�OHQJWK�RI
WKH�VWUDLW��,I�WKLV�PLQLPXP�ZLGWK�LV�QRW�DYDLODEOH��ZKHQ�WKH�URERW�LV�LQ�=RQH�%�LW�ZLOO�QRW�EH�DEOH
WR�SDVV�WKURXJK�WKH�VWUDLW�DQG�UHWXUQ�WR�WKH�FKDUJLQJ�VWDWLRQ��,Q�WKLV�FDVH�\RX�QHHG�WR�LQVWDOO�DQ
DGGLWLRQDO�FKDUJLQJ�VWDWLRQ�LQ�=RQH�%�

7KH�WDEOH�EHORZ�SUHVHQWV�WKH��0LQLPXP�GLVWDQFH�EHWZHHQ�ZLUHV��UHTXLUHG�WR�HQDEOH�WKH�URERW
WR�IROORZ�LWV�WUDFN�ERUGHU�IURP�=RQH�%�WKURXJK�WKH�VWUDLW�DQG�UHWXUQ�WR�WKH�FKDUJLQJ�VWDWLRQ�LQ
=RQH�$�

/HQJWK�RI�WKH�VWUDLW 0LQLPXP�GLVWDQFH�EHWZHHQ�ZLUHV

���P ���P

�P�/HQJWK�RI�VWUDLW��P ���P

�P�/HQJWK�RI�VWUDLW���P ���P

6LWHV�ZLWK�ORQJ�ODQHV

)LJXUH�����6LWH�ZLWK�ORQJ�LVRODWHG�ODQH

$�ORQJ�LVRODWHG�ODQH�UHSUHVHQWV�DQ�DUHD�ZKHUH�WKH�LQWHQVLW\�RI�WKH�PDJQHWLF�ILHOG�EHWZHHQ�WKH
ZLUHV�LV�KLJK��7KHUH�LV�D�ULVN�WKDW�WKH�URERW�ZLOO�QRW�EH�DEOH�WR�GHWHFW�ZKHUH�WKH�WUDFN�ERUGHU�LV
DQG�EH�XQDEOH�WR�UHWXUQ�WR�WKH�FKDUJLQJ�VWDWLRQ��7KLV�ZLOO�UHVXOW�HYHQWXDOO\�LQ�D�IODW�EDWWHU\�

/HQJWK�RI�WKH�ODQH 0LQLPXP�GLVWDQFH�EHWZHHQ�ZLUHV

!��P ����P

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��



&KDSWHU���,QVWDOODWLRQ

:LUH�LQVWDOODWLRQ�JRRG�SUDFWLFH

1RWH���,W�LV�HVVHQWLDO�WR�XVH�WKH�ZLUH�VXSSOLHG�E\�(FKR�(8�

%HJLQ�VHWWLQJ�XS�WKH�ZLUH�IURP�WKH�FKDUJLQJ�VWDWLRQ�

,W�LV�UHFRPPHQGHG�WR�OD\�WKH�PDLQ�ZLUH�LQ�D�FORFNZLVH�GLUHFWLRQ�DQG�WKH�ZLUH�RI�DQ�LVODQG�LQ�WKH
RSSRVLWH��FRXQWHU�FORFNZLVH��GLUHFWLRQ�

7KH�SHULSKHUDO�ZLUH�FDQQRW�EH�FURVVHG�DQG�FDQQRW�IRUP�ORRSV�

������'HDOLQJ�ZLWK�REVWDFOHV
2EVWDFOHV�DUH�REMHFWV�WKDW�WKH�URERW�PXVW�DYRLG��7KH\�FDQ�EH�GHWHFWHG�E\�WKH�VRQDU�VHQVRUV
�SDJH������,Q�VRPH�FDVHV�KRZHYHU�LW�LV�QHFHVVDU\�WR�XVH�LVODQGV�RU�SVHXGR�LVODQGV��SDJH
����

1RWH���7KH�SHULSKHUDO�ZLUH�FDQ�EH�XVHG�WR�DFFRPPRGDWH�D�PD[LPXP�RI���LVODQGV��,I
WKHUH�DUH�PRUH�WKDQ���REVWDFOHV�XVH�SVHXGR�LVODQGV

'HWHFWLRQ�RI�REVWDFOHV�E\�VRQDU�VHQVRUV

)LJXUH�����'HWHFWLRQ�RI�REVWDFOHV�E\�VRQDU�VHQVRUV

:KHQ�WKH�VHQVRUV�GHWHFW�DQ�REMHFW��WKH�URERW�VORZV�GRZQ��PRYHV�IRUZDUG�XQWLO�LW�WRXFKHV�WKH
REVWDFOH��JHQWO\�UHYHUVHV�DQG�WKHQ�WXUQV�WKURXJK�DQ�DQJOH�WR�FRQWLQXH�PRZLQJ�

1RWH���7KH�GHWHFWLRQ�RI�REVWDFOHV�UHOLHV�RQ�WKH�FRQVWDQW�RSHUDWLRQ�RI�DOO���VRQDUV��,I�D
VRQDU�IDLOV�DQ�DODUP�LV�UDLVHG�DQG�WKH�URERW�ZRUNV�DW�ORZ�VSHHG�DIWHU�WKH�IDLOXUH�RI�DQ\
VRQDU�

7KH�VRQDU�VHQVRUV�FDQ�RQO\�GHWHFW�DQ�REMHFW�LI�LWV�0LQ�KHLJKW�LV����PP�DQG�LWV�0LQ�ZLGWK
RU�GLDPHWHU�LV���PP��,W�PD\�WKHUHIRUH�EH�QHFHVVDU\�WR�DGG�DGGLWLRQDO�SURWHFWLRQ�ZKLFK�WKH
VHQVRUV�FDQ�GHWHFW�

7KH�WUHDWPHQW�RI�REVWDFOHV�GHSHQGV�RQ�WKHLU�W\SH��SDJH�����DQG�WKHLU�ORFDWLRQ�

:KHQ�WR�XVH�LVODQGV�RU�SVHXGR�LVODQGV

1RWH���:KHQHYHU�SRVVLEOH�LW�LV�SUHIHUDEOH�WR�HQVXUH�WKDW�REVWDFOHV�FDQ�EH�GHWHFWHG�E\
WKH�VHQVRUV���6HH�7\SHV�RI�REVWDFOHV��SDJH������

2EVWDFOHV�FDQ�DOVR�EH�DFFRPPRGDWHG�E\�FUHDWLQJ�LVODQGV�RU�SVHXGR�LVODQGV��7KH�PHWKRG
XVHG�GHSHQGV�RQ

� WKH�GLVWDQFH�EHWZHHQ�WKH�REVWDFOH�DQG�WKH�FKDUJLQJ�VWDWLRQ�����
� WKH�GLVWDQFH�EHWZHHQ�WKH�REVWDFOH�DQG�WKH�SHULSKHUDO�ZLUH�����

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���,QVWDOODWLRQ

� WKH�GLVWDQFH�EHWZHHQ�WKH�REVWDFOHV�����
� WKH�VL]H�RI�WKH�REVWDFOH�����

7KHVH�GLVWDQFHV�DUH�LOOXVWUDWHG�LQ�WKH�ILJXUH�EHORZ�

)LJXUH�����/RFDWLRQ�RI�REVWDFOHV

����'LVWDQFH�EHWZHHQ�WKH�REVWDFOH�DQG�WKH�FKDUJLQJ�VWDWLRQ
ZKHQ�WKLV�LV�025(�WKDQ���P��!�XVH�DQ�LVODQG��SDJH�����
ZKHQ�WKLV�LV�/(66�WKDQ���P��!�XVH�D�SVHXGR�LVODQG��SDJH�����

����'LVWDQFH�EHWZHHQ�WKH�REVWDFOH�DQG�WKH�SHULSKHUDO�ZLUH
ZKHQ�WKLV�LV�025(�WKDQ��P��!�XVH�DQ�LVODQG��SDJH�����
ZKHQ�WKLV�LV�/(66�WKDQ��P��!�XVH�D�SVHXGR�LVODQG��SDJH�����
ZKHQ�WKLV�LV�/(66�WKDQ���P����!�VHH�2EVWDFOHV�QHDU�WKH�ERXQGDU\�WR�EH�PRZHG��SDJH
����

����'LVWDQFH�EHWZHHQ�WKH�REVWDFOHV
ZKHQ�WKLV�LV�/(66�WKDQ��P��!�XVH�DQ�LVODQG��SDJH�����
ZKHQ�WKLV�LV�025(�WKDQ��P��!�XVH�D�SVHXGR�LVODQG��SDJH�����

����6L]H�RI�WKH�REVWDFOH
ZKHQ�WKH�VLGH�RU�WKH�GLDPHWHU�RI�WKH�REVWDFOH�LV�/(66�WKDQ��P��!�XVH�DQ�LVODQG��SDJH
����
ZKHQ�WKH�VLGH�RI�WKH�GLDPHWHU�RI�WKH�REVWDFOH�LV�025(�WKDQ��P��!�XVH�D�SVHXGR�LVODQG
�SDJH�����

2EVWDFOHV�QHDU�WKH�ERXQGDU\�WR�EH�PRZHG

,I�DQ�REVWDFOH�LV�OHVV�WKDQ��P�IURP�WKH�ERXQGDU\�WKH�ZLUH�PXVW�JR�DURXQG�WKH�REVWDFOH�

)LJXUH�����2EVWDFOH�OHVV�WKDQ��P�IURP�WKH�ERUGHU

,I�WKH�GLVWDQFH�EHWZHHQ�WKH�REVWDFOH�DQG�WKH�ERXQGDU\�LV�JUHDWHU�WKDQ��P��EXW�OHVV�WKDQ��P�
XVH�D�SVHXGR�LVODQG��SDJH����

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��



&KDSWHU���,QVWDOODWLRQ

��������7\SHV�RI�REVWDFOHV
2EVWDFOHV�WKDW�PXVW�EH�DFFRPPRGDWHG�LQFOXGH�

� 7UHHV�DQG�RWKHU�SODQWHG�DUHDV��IORZHUEHGV��
� 6FXOSWXUHV�
� *DUGHQ�LWHPV�VXFK�DV�VZLQJV��FOLPELQJ�IUDPHV��WUDPSROLQHV���
� 3DWKV�DQG�WHUUDFHV�
� 3RQGV�DQG�VZLPPLQJ�SRROV�

7UHHV

)LJXUH�����7UHHV�ZLWK�URRWV�WKDW�JR�VWUDLJKW�GRZQ�LQWR�WKH�JURXQG

/DUJH�WUHHV�ZLWK�URRWV�WKDW�JR�VWUDLJKW�GRZQ�LQWR�WKH�JURXQG��ZLWKRXW�VXUIDFH�URRWV��FDQ
JHQHUDOO\�EH�GHWHFWHG�E\�WKH�VHQVRUV�

)LJXUH�����7UHHV�VXUURXQGHG�E\�D�OHYHO�]RQH

:KHQ�WKH�WUHHV�DUH�VXUURXQGHG�E\�D�OHYHO�]RQH��WKH�EHVW�VROXWLRQ�LV�WR�ILOO�WKH�FDYLW\�ZLWK�VRLO�RU
ZRRG�FKLSV�WR�OHYHO�RII�WKH�JURXQG�

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���,QVWDOODWLRQ

)LJXUH�����/DUJH�WUHHV�ZLWK�VXUIDFH�URRWV

,PSRUWDQW���:KHQ�WKH�WUHHV�KDYH�VXUIDFH�URRWV��DQ�LVODQG��SDJH�����RU�SVHXGR
LVODQG��SDJH�����PXVW�EH�XVHG�

)LJXUH�����6DSOLQJ

7UHHV�ZLWK�YHU\�VPDOO�WUXQNV�QHHG�WR�EH�SURWHFWHG�ZLWK�SROHV�WKDW�WKH�VHQVRUV�FDQ�GHWHFW�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��



&KDSWHU���,QVWDOODWLRQ

*DUGHQ�LWHPV

)LJXUH�����6ZLQJ

7KH�VRQDU�ZDYHV�IURP�VZLQJ�VXSSRUWV�DUH�OLNHO\�WR�EH�UHIOHFWHG�WR�WKH�VN\��3URWHFWLRQ�SROHV
ZRXOG�EH�WRR�GDQJHURXV�IRU�FKLOGUHQ��VR�WKH�VROXWLRQ�LV�WR�XVH�DQ�LVODQG�RU�SVHXGR�LVODQG�

)LJXUH�����7UDPSROLQH

7KH�URERW�FDQ�GHWHFW�WKH�KRUL]RQWDO�PDWWUHVV�RQ�D�WUDPSROLQH�LI�LW�LV�DW�D�KHLJKW�RI�PRUH�WKDQ
���PP��7KH�WUDPSROLQH�IRRWDJH�FDQ�WUDS�FXWWLQJ�KHDGV�DQG�GDPDJH�KHDGV�DQG�EODGHV�
3RVVLEOH�VROXWLRQV�DUH�

� XVH�DQ�LVODQG�SVHXGR�LVODQG�
� VHW�SURWHFWLRQ�SODQNV�DURXQG�WKH�IRRWDJH�RI�WKH�WUDPSROLQH�
� XVH�SURWHFWLRQ�SROHV��7KH�PD[LPXP�GLVWDQFH�EHWZHHQ�SROHV�LV����PP�

6FXOSWXUHV

7KLV�ZLOO�RI�FRXUVH�GHSHQG�RQ�WKH�VL]H�DQG�WKH�W\SH�RI�VFXOSWXUH�

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���,QVWDOODWLRQ

,I�WKH�VRQDU�VHQVRUV�FDQQRW�GHWHFW�WKH�VFXOSWXUH�IURP�VRPH�GLUHFWLRQV��SXW�SURWHFWLRQ�SROHV
DURXQG�WKH�VFXOSWXUH��,I�WKLV�LV�QRW�DFFHSWDEOH�IRU�DHVWKHWLF�UHDVRQV��WKH�VFXOSWXUHV�VKRXOG�EH
WUHDWHG�DV�DQ�LVODQG�RU�D�SVHXGR�LVODQG�GHSHQGLQJ�RQ�WKHLU�ORFDWLRQ�

:DWHU

7KH�WUHDWPHQW�RI�ZDWHU�IHDWXUHV�VXFK�DV�SRQGV�RU�SRROV�UHTXLUHV�VSHFLDO�FRQVLGHUDWLRQV��7KH\
PXVW�EH�DFFRPPRGDWHG�XVLQJ�LVODQGV�RU�SVHXGR�LVODQGV�GHSHQGLQJ�RQ�WKH�FRQGLWLRQV��6HH
:KHQ�WR�XVH�LVODQGV�RU�SVHXGR�LVODQGV��SDJH�����

,PSRUWDQW���7KH�ZDWHU�DPSOLILHV�WKH�HOHFWURPDJQHWLF�VLJQDO��7KH�URERW�LV�DWWUDFWHG
WRZDUGV�KLJKHU�VLJQDO�OHYHOV��ZKLFK�UHSUHVHQWV�D�PDMRU�ULVN�

7R�DYRLG�DQ\�LQFLGHQW�QH[W�WR�ZDWHU�

� 7DNH�DQ�DGGLWLRQDO��P�UHVHUYH�EHWZHHQ�WKH�ZLUH�DQG�WKH�KD]DUGRXV�DUHD�
� ,I�WKH�JURXQG�VORSHV�GRZQ�WRZDUGV�WKH�ZDWHU��RU�LV�VOLSSHU\��RU�FDQ�EHFRPH�ZHW�RU�IORRGHG�

WDNH�DGGLWLRQDO�DSSURSULDWH�UHVHUYH�
� ,I�WKH�UHTXLUHG�UHVHUYH�GLVWDQFH�LV�QRW�DYDLODEOH��LQVWDOO�D�EDUULHU�VXFK�DV�D�URZ�RI�SURWHFWLRQ

SROHV�

6HH�)LJXUH�����&ULWLFDO�IDFWRUV�DVVRFLDWHG�ZLWK�ZDWHU��SDJH�����

5HPHPEHU���7KH�FKDUJLQJ�VWDWLRQ�PXVW�EH�ORFDWHG�DW�OHDVW���P�IURP�WKH�ZDWHU
V�HGJH�

7KH�ILJXUH�EHORZ�VXPPDUL]HV�VRPH�FULWLFDO�IDFWRUV�DVVRFLDWHG�ZLWK�WKH�SODFHPHQW�RI�WKH
FKDUJLQJ�VWDWLRQ�DQG�WKH�SHULSKHUDO�ZLUH�DURXQG�D�ZDWHU�IHDWXUH�

)LJXUH�����&ULWLFDO�IDFWRUV�DVVRFLDWHG�ZLWK�ZDWHU

,Q�WKH�VLWXDWLRQ�LOOXVWUDWHG�DERYH��WZR�SRVVLEOH�ORFDWLRQV�IRU�D�FKDUJLQJ�VWDWLRQ�KDYH�EHHQ
VKRZQ��7KH�URERW�VKRXOG�UHWXUQ�WR�WKH�VWDWLRQ�IURP�WKH�GLUHFWLRQ�DZD\�IURP�WKH�ZDWHU��6R�LI
WKH�FKDUJLQJ�VWDWLRQ�LV�ORFDWHG�LQ�SRLQW�$��WKH�URERW�PXVW�UHWXUQ�WR�LW�LQ�D�FORFNZLVH�GLUHFWLRQ��,I
WKH�FKDUJLQJ�VWDWLRQ�LV�ORFDWHG�LQ�SRLQW�%��WKH�URERW�PXVW�UHWXUQ�WR�LW�IURP�D�FRXQWHU�FORFNZLVH
GLUHFWLRQ�

3DWKV

3DWKV�WKDW�FURVV�WKH�ILHOG�WR�EH�PRZHG��VKRXOG�EH�OHYHO�ZLWK�WKH�JUDVV�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��



&KDSWHU���,QVWDOODWLRQ

��������,VODQGV
,VODQGV�DUH�ORRSV�LQ�WKH�SHULSKHUDO�ZLUH�DURXQG�SHUPDQHQW�REVWDFOHV�

1RWH���$�PD[LPXP�RI���LVODQGV�FDQ�EH�LQVWDOOHG�

7KLV�LV�WR�VDYH�WLPH�ZKLOH�UHWXUQLQJ�WR�WKH�FKDUJLQJ�VWDWLRQ�$1'�WR�DYRLG�ERXQFLQJ�RII
IURP�LVODQG�WR�LVODQG�

,VODQGV�FDQ�EH�FUHDWHG�ZKHQ�WKH�REVWDFOH�LV�

� PRUH�WKDQ��P�IURP�WKH�SHULSKHUDO�ZLUH
� PRUH�WKDQ���P�IURP�WKH�FKDUJLQJ�VWDWLRQ
� PRUH�WKDQ��P�IURP�DQRWKHU�LVODQG�RU�SVHXGR�LVODQG
� OHVV�WKDQ��P�LQ�GLPHQVLRQ�RU�GLDPHWHU

,I�WKHVH�FRQGLWLRQV�FDQQRW�EH�VDWLVILHG�VHH�'HDOLQJ�ZLWK�REVWDFOHV��SDJH�����

7KH�SHULSKHUDO�ZLUH�LV�WDNHQ�DURXQG�WKH�REVWDFOH�DQG�WKH�DSSURDFK�DQG�UHWXUQ�ZLUHV�ODLG�QH[W
WR�HDFK�RWKHU�

)LJXUH�����5RXWH�RI�WKH�SHULSKHUDO�ZLUH�DURXQG�DQ�LVODQG

1RWH���7KH�ZLUH�PXVW�EH�ODLG�DURXQG�DQ�LVODQG�LQ�WKH�RSSRVLWH�GLUHFWLRQ�WR�ZKLFK�LW�LV
ODLG�DURXQG�WKH�ILHOG�

,W�LV�UHFRPPHQGHG�WKDW��WKH�SHULSKHUDO�ZLUH�LV�ODLG�LQ�D�FORFNZLVH�GLUHFWLRQ�IURP�WKH�FKDUJLQJ
VWDWLRQ��7KH�ZLUH�PXVW�WKHQ�JR�WRZDUGV�WKH�REVWDFOH�DQG�DURXQG�LW�LQ�DQ�FRXQWHU�FORFNZLVH
GLUHFWLRQ�

1RWH���7KH�ZLUHV�PXVW�QRW�FURVV�

/D\�WKH�WZR�ZLUHV�QH[W�RQH�WR�HDFK�RWKHU�����PP�DSDUW���RU�DWWDFK�WKHP�ZLWK�FDEOH�VWUDSV�DW�D
GLVWDQFH�RI�����PP��7KHUH�LV�QR�QHHG�WR�WZLVW�WKH�WZR�ZLUHV�WRJHWKHU

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���,QVWDOODWLRQ

)LJXUH�����:LULQJ�IRU�DQ�LVODQG

7KH�URERW�ZLOO�PRYH�DFURVV�WKH�SDLU�RI�ZLUHV�

)LJXUH�����5RERW�URXWH

��������3VHXGR�LVODQGV
3VHXGR�LVODQGV�DUH�ORRSV�LQ�WKH�SHULSKHUDO�ZLUH�DURXQG�SHUPDQHQW�REVWDFOHV�

3VHXGR�LVODQGV�FDQ�EH�FUHDWHG�ZKHQ�WKH�REVWDFOH�LV�

� OHVV�WKDQ��P�IURP�WKH�SHULSKHUDO�ZLUH
� OHVV�WKDQ���P�IURP�WKH�FKDUJLQJ�VWDWLRQ
� OHVV�WKDQ��P�IURP�DQRWKHU�LVODQG�RU�SVHXGR�LVODQG

1RWH���$�SVHXGR�LVODQG�FDQ�DOVR�EH�XVHG�LI�WKH�PD[LPXP�RI���LVODQGV�KDYH�EHHQ
LQVWDOOHG��6HH�'HDOLQJ�ZLWK�REVWDFOHV��SDJH�����

7KH�SHULSKHUDO�ZLUH�LV�ODLG�DURXQG�WKH�REVWDFOH��PDLQWDLQLQJ�D�VSHFLILF�GLVWDQFH�EHWZHHQ�WKH
DSSURDFK�DQG�WKH�UHWXUQ�ZLUHV�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��



&KDSWHU���,QVWDOODWLRQ

)LJXUH�����5RXWH�RI�WKH�SHULSKHUDO�ZLUH�DURXQG�D�SVHXGR�LVODQG

1RWH���7KH�ZLUH�PXVW�EH�ODLG�DURXQG�D�SVHXGR�LVODQG�LQ�WKH�RSSRVLWH�GLUHFWLRQ�WR�ZKLFK
LW�LV�ODLG�DURXQG�WKH�ILHOG�

,W�LV�UHFRPPHQGHG�WKDW��WKH�SHULSKHUDO�ZLUH�LV�ODLG�DURXQG�WKH�ILHOG�LQ�D�FORFNZLVH�GLUHFWLRQ
IURP�WKH�FKDUJLQJ�VWDWLRQ��7KH�ZLUH�PXVW�WKHQ�JR�WRZDUGV�WKH�REVWDFOH�DQG�DURXQG�LW�LQ�D
FRXQWHU�FORFNZLVH�GLUHFWLRQ�

7KH�GLVWDQFH�EHWZHHQ�WKH�DSSURDFK�DQG�WKH�UHWXUQ�ZLUHV�PXVW�EH�EHWZHHQ����PP�DQG
���PP�

7KH�URERW�ZLOO�PRYH�DURXQG�WKH�REVWDFOH�DV�VKRZQ�LQ�WKH�ILJXUH�EHORZ�

)LJXUH�����5RERW�URXWH�DURXQG�D�SVHXGR�LVODQG

����,QVWDOOLQJ�PXOWL�ILHOGV
,W�LV�SRVVLEOH�WR�FRQQHFW�VHYHUDO�SHULSKHUDO�ZLUH�ORRSV�WR�D�VLQJOH�VWDWLRQ�

� (DFK�ILHOG�LV�GHILQHG�E\�D�SHULSKHUDO�ZLUH�ORRS�WKDW�VWDUWV�DQG�HQGV�DW�WKH�VWDWLRQ�
� (DFK�SHULSKHUDO�ZLUH�ORRS�LV�DVVLJQHG�WR�D�GLIIHUHQW�VLJQDO�FKDQQHO�LQ�WKH�FKDUJLQJ�VWDWLRQ�
� 7KH�FKDUJLQJ�VWDWLRQ�PXVW�FRQWDLQ�RQH�VLJQDO�FKDQQHO�ERDUG�IRU�HYHU\�ZLUH�UHTXLUHG�
� (DFK�ZLUH��ILHOG��FRQWDLQV�D�VLQJOH�SDUFHO��0XOWLSOH�SDUFHOV�FDQ�EH�FUHDWHG�ZLWKLQ�D�VLQJOH

ILHOG�
� (DFK�ZLUH�ORRS�PXVW�RYHUODS�ZLWK�WKH�QHLJKERULQJ�RQH�

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���,QVWDOODWLRQ

� (DFK�SDLU�RI�ZLUHV�SDUFHOV�ZKLFK�RYHUODS�PXVW�EH�GHVLJQDWHG�DV�QHLJKERULQJ�SDUFHOV�

0XOWL�ILHOGV�FDQ�EH�XVHG

� WR�PDQDJH�ODUJH�FRPSOH[�PRZLQJ�DUHDV�
� WR�SURYLGH�D�PHDQV�WR�UHWXUQ�WKH�URERW�WR�WKH�FKDUJH�VWDWLRQ�ZLWKRXW�WKH�QHHG�IRU�WKH

SRVLWLRQLQJ�EHDFRQ�

7KH�HOHPHQWV�RI�D�PXOWL�ILHOG�LQVWDOODWLRQ�DUH�VKRZQ�LQ�WKH�ILJXUH�EHORZ�

)LJXUH�����0XOWL�ILHOG�LQVWDOODWLRQ

:LUH���3DUFHO���LV�WKH�VPDOO�ORRS�WR�ZKLFK�WKH�FKDUJLQJ�VWDWLRQ�LV�FRQQHFWHG��,Q�WKLV�H[DPSOH
LW�OLHV�ZLWKLQ�:LUH���3DUFHO����:KHQ�LQ�WKLV�ILHOG�WKH�URERW�ZLOO�QRW�XVH�WKH�WUDFN�ERUGHU�DQG�ZLOO
MXVW�IROORZ�WKH�ZLUH�WR�HQWHU�WKH�VWDWLRQ�

:LUH���3DUFHO���LV�D�QHLJKERU�RI�:LUH���3DUFHO����:LUH���3DUFHO���LV�D�QHLJKERU�RI�:LUH���
3DUFHO����,W�LV�DOVR�D�QHLJKERU�RI�:LUH���3DUFHO���

:LUH���3DUFHO���LV�D�WUDQVLWLRQ�]RQH�XVHG�WR�FRQQHFW�WKH�PDLQ�PRZLQJ�DUHDV�RI�:LUHV���DQG���

7KH�SURSRUWLRQ�RI�WLPH�WKDW�WKH�URERW�VSHQGV�PRZLQJ�LQ�:LUHV���DQG���LV�GHWHUPLQHG�E\�WKH
SHUFHQWDJH�YDOXHV�DVVLJQHG�WR�WKH�FRUUHVSRQGLQJ�SDUFHOV��)RU�:LUHV���DQG���WKH�SHUFHQWDJH
FDQ�EH�VHW�WR���

)RU�H[DPSOHV�RI�PXOWL�ILHOG�LQVWDOODWLRQV�DQG�WKHLU�FRQILJXUDWLRQ�GHWDLOV�VHH�5HWXUQ�WR�VWDWLRQ
ZLWK�D�VWDWLRQ�ORRS��SDJH�����DQG�&RPSOH[�JDUGHQ�DQG�ZLWK�VWDWLRQ�ORRS��SDJH�����

2YHUODSV

$Q�RYHUODS�LV�DQ�DUHD�WKDW�OLHV�ZLWKLQ���ILHOGV�DQG�LV�XVHG�IRU�WKH�URERW�WR�WUDQVLWLRQ�IURP�RQH
ILHOG�WR�DQRWKHU�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��



&KDSWHU���,QVWDOODWLRQ

)LJXUH�����'LPHQVLRQV�RI�RYHUODSV

� 7KH�OHQJWK�RI�WKH�RYHUODS�PXVW�EH�PRUH�WKDQ��P�
� 7KH�ZLGWK�RI�WKH�RYHUODS�PXVW�EH�PRUH�WKDQ����P�

,QVWDOOLQJ�WKH�SHULSKHUDO�ZLUHV

,PSRUWDQW���7KH�LQVWDOODWLRQ�RI�WKH�SHULSKHUDO�ZLUH�VKRXOG�WDNH�LQWR�DFFRXQW�DOO�WKH
SULQFLSOHV�VHW�RXW�LQ�,QVWDOOLQJ�WKH�SHULSKHUDO�ZLUH��SDJH�����

:KHQ�FRQQHFWLQJ�PXOWLSOH�ZLUHV�WR�WKH�FKDUJLQJ�VWDWLRQ�WKHUH�DUH�VSHFLILF�FRQGLWLRQV�WKDW�PXVW
EH�UHVSHFWHG�

5XOH��7KH�VWDUW�DQG�ILQLVK�ZLUHV�VKRXOG�OLH�QH[W�WR�HDFK�RWKHU�ZKHQ�WKH\�HQWHU�WKH�VWDWLRQ��
7KHUH�VKRXOG�EH�QR�JDSV�LQ�WKH�ORRSV��7KH�FRUUHFW�DQG�LQFRUUHFW�PHWKRG�RI�FDEOLQJ�LV�VKRZQ
EHORZ�

5XOH��7KH�ZLUHV�VKRXOG�QRW�FURVV��7KH�ZLUHV�IRU�RQH�ILHOG�VKRXOG�EH�WDNHQ�DURXQG�WKH�RWKHU
ILHOG��7KH�GLVWDQFH�EHWZHHQ�WKHP�PXVW�EH����PP��,I�ZLUHV�GR�FURVV��WKH\�PXVW�FURVV�HDFK
RWKHU�DW�ULJKW�DQJOHV�������

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���,QVWDOODWLRQ

����,QVWDOOLQJ�WKH�SRVLWLRQLQJ�EHDFRQ
7KH�SRVLWLRQLQJ�EHDFRQ�LV�D�GHYLFH�WKDW�HPLWV�DQ�8:%��8OWUD�:LGH�%DQG��VLJQDO��ZKLFK�LV
GHWHFWHG�E\�WKH�URERW��DQG�ZKLFK�HQDEOHV�LW�WR�ORFDWH�WKH�FKDUJLQJ�VWDWLRQ�WR�D�KLJK�GHJUHH
RI�DFFXUDF\��,W�UHSUHVHQWV�UHOLDEOH�VWDWH�RI�WKH�DUW�WHFKQRORJ\�WHUPHG��5HDO�7LPH�/RFDWLRQ
6\VWHP��57/6���WKDW�LV�LQVHQVLWLYH�WR�ZHDWKHU�FRQGLWLRQV�

7KH�ILJXUH�EHORZ�VKRZV�YDULRXV�FRPSRQHQWV�RI�WKH�SRVLWLRQLQJ�EHDFRQ�ERDUG��)RU�GHWDLOV
RI�WKH�VZLWFKHV�WR�VHW�WKH�SRVLWLRQLQJ�EHDFRQ�VHH�6HOHFWLRQ�RI�FKDUJLQJ�VWDWLRQ�W\SH��RQ�WKH
SRVLWLRQLQJ�EHDFRQ�ERDUG���SDJH�����

)LJXUH�����&RPSRQHQWV�RQ�WKH�SRVLWLRQLQJ�VLJQDO�ERDUG

���6LQJOH�FKLS�8:%�WUDQVFHLYHU�

���$QWHQQD

���,QHUWLDO�0RWLRQ�8QLW��,08�

���&38

���6ZLWFK�WR�VHW�WKH�SRVLWLRQLQJ�EHDFRQ

���6HW�RI�WKUHH�VXSSRUW�EUDFNHWV

���3RZHU�FDEOH�FRQQHFWRU

7KH�SRVLWLRQLQJ�EHDFRQ�ERDUG�FDQ�EH�

� ,QVWDOOHG�LQ�WKH�FKDUJLQJ�VWDWLRQ��SDJH������7KLV�LV�WKH�PRVW�FRPPRQ�FRQILJXUDWLRQ�
� ,QVWDOOHG�LQ�D�VHSDUDWH�H[WHUQDO�ORFDWLRQ��SDJH�����

6HH�DOVR��&KDQJLQJ�WKH�SRVLWLRQLQJ�ERDUG�DQG�FRPSRQHQWV��SDJH����

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��



&KDSWHU���,QVWDOODWLRQ

������,QVWDOOLQJ�WKH�SRVLWLRQLQJ�ERDUG�LQ�WKH�FKDUJLQJ
VWDWLRQ

7KH�SRVLWLRQLQJ�EHDFRQ�ERDUG�LV�PRVW�FRPPRQO\�LQVWDOOHG�LQVLGH�WKH�FKDUJLQJ�VWDWLRQ��DV
VKRZQ�LQ�WKH�ILJXUH�EHORZ�

)LJXUH�����/RFDWLRQ�RI�WKH�SRVLWLRQLQJ�ERDUG�LQ�WKH�FKDUJLQJ�VWDWLRQ

7R�LQVWDOO�D�SRVLWLRQLQJ�EHDFRQ�ERDUG�LQ�WKH�FKDUJLQJ�VWDWLRQ

�� 'LVFRQQHFW�WKH�SRZHU�IURP�WKH�FKDUJLQJ�VWDWLRQ�

� ,I�WKH�FKDUJLQJ�VWDWLRQ�LV�FRQQHFWHG�WR�WKH�PDLQV�XVLQJ�D�SRZHU�FDEOH��XQSOXJ�WKH
FDEOH�

� ,I�WKH�VWDWLRQ�LV�FRQQHFWHG�GLUHFWO\�WR�DQ�HOHFWULFDO�FDELQHW��ILUVW�UHPRYH�WKH�VWDWLRQ
FRYHU��VHH�EHORZ��DQG�WKHQ�UHPRYH�WKH�IXVH�LQVLGH�WKH�VWDWLRQ�

�� 5HPRYH�WKH�FRYHU�IURP�WKH�FKDUJLQJ�VWDWLRQ��8QGR�WKH�����PP��QXWV�FRQQHFWLQJ�WKH
FRYHU�WR�WKH�EDVH�

�� ,I�WKH�VWDWLRQ�LV�FRQQHFWHG�GLUHFWO\�WR�DQ�HOHFWULFDO�FDELQHW��UHPRYH�WKH�IXVH�

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���,QVWDOODWLRQ

�� 9HULI\�WKDW�DOO�WKH�/('V�LQGLFDWH�WKDW�WKHUH�LV�QR�SRZHU�FRQQHFWHG�
�� 7KH�ERDUG�PXVW�EH�ORFDWHG�RQ�WKH�WKUHH�VXSSRUWV�VKRZQ�LQ�)LJXUH�����&RPSRQHQWV�RQ

WKH�SRVLWLRQLQJ�VLJQDO�ERDUG��SDJH�����

1RWH���2QH�RI�WKHVH�VKRXOG�EH�D�PHWDO�JURXQGHG�VXSSRUW��6HH�8SJUDGH�WKH
SRVLWLRQLQJ�ERDUG�VXSSRUWV��SDJH�����

�� &RQQHFW�WKH�SRZHU�FDEOH�WR�WKH�ZLUH�ERDUG��(QVXUH�WKH�ZLUH�LV�SURSHUO\�VFUHZHG�DQG
VHFXUHG�

�� 7DNH�WKH�FDEOH�EHKLQG�WKH�ZLUH�DQG�SRVLWLRQLQJ�ERDUGV�DQG�SXVK�WKH�RWKHU�HQG�LQWR�WKH
VRFNHW�RQ�WKH�SRVLWLRQLQJ�ERDUG�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��



&KDSWHU���,QVWDOODWLRQ

������,QVWDOOLQJ�WKH�SRVLWLRQLQJ�ERDUG�RXWVLGH�RI�WKH
FKDUJLQJ�VWDWLRQ

'HSHQGLQJ�RQ�WKH�OD\RXW�RI�WKH�VLWH��WKHUH�DUH�VLWXDWLRQV�ZKHQ�WKH�SRVLWLRQLQJ�EHDFRQ�LQVLGH
D�VWDWLRQ�PLJKW�QRW�EH�VHHQ�SURSHUO\�E\�WKH�URERW��,Q�VXFK�VLWXDWLRQV�WKH�SUREOHPV�FDQ�EH
UHVROYHG�E\�ORFDWLQJ�WKH�SRVLWLRQLQJ�EHDFRQ�RXWVLGH�RI�WKH�FKDUJLQJ�VWDWLRQ��7\SLFDO�FDVHV�DUH�

� :KHQ�WKH�VWDWLRQ�LV�ORFDWHG�DURXQG�D�FRUQHU��DQG�WKH�URERW�FDQ�QRW�GHWHFW�WKH�EHDFRQ�WR
VWDUW�WKH�ZLUH�WUDFN�PDQRHXYUH�EHIRUH�LW�UHDFKHV�WKH�FRUQHU�

7KLV�FDQ�EH�UHVROYHG�E\�ORFDWLQJ�WKH�SRVLWLRQLQJ�EHDFRQ�RQ�WKH�ILUVW�ZDOO�WKH�URERW�PHHWV
ZKHQ�LW�LV�WUDFNLQJ�WKH�ERUGHU�

� :KHQ�WKH�SRVLWLRQLQJ�EHDFRQ�LV�LQ�D�VWDWLRQ�WKDW�LV�ORFDWHG�RQ�DQ�HOHYDWLRQ�SRLQW��,Q�WKLV
FDVH�LW�PD\�EH�WKDW�WKH�UDGLR�ZDYHV�DUH�HPLWWHG�DW�D�KHLJKW�DW�ZKLFK�WKH�URERW�FDQQRW
GHWHFW�WKHP�

7KLV�FDQ�EH�UHVROYHG�E\�ORFDWLQJ�WKH�SRVLWLRQLQJ�EHDFRQ�DW�D�SRLQW�ORZ�HQRXJK�IRU�WKH�URERW
WR�GHWHFW�LW�

,Q�DOO�FDVHV��WKH�UHFRPPHQGHG�LQVWDOODWLRQ�KHLJKW�LV�EHORZ��P�

)RU�DQ\�VSHFLILF�LQVWDOODWLRQ�UHTXLUHPHQWV��RU�WR�VHW�LW�DW�D�KLJKHU�OHYHO��SOHDVH�FRQWDFW�WKH
$IWHU�6DOHV�GHSDUWPHQW�

7R�LQVWDOO�WKH�SRVLWLRQLQJ�EHDFRQ�RXWVLGH�RI�WKH�FKDUJLQJ�VWDWLRQ

7R�FDUU\�RXW�WKLV�LQVWDOODWLRQ�\RX�QHHG��

� $�SRVLWLRQLQJ�EHDFRQ�ERDUG�
� $�ER[�WR�KRXVH�WKH�SRVLWLRQLQJ�EHDFRQ�ERDUG���3URGXFW�QXPEHU�<%�����������
� $Q�RIIVHW�FDEOH�

�� $WWDFK�WKH�JODQG�RI�WKH�RIIVHW�FDEOH�WR�RQH�RI�WKH�WKUHH�KROHV�LQGLFDWHG�E\�LQ�WKH�ILJXUH
EHORZ�

1RWH���7KH�VHOHFWHG�KROH�PXVW�EH�RQ�WKH�ERWWRP�RI�WKH�ER[�ZKHQ�LW�LV�IL[HG�LQ
SRVLWLRQ�

�� 0DUN�WKH�SRVLWLRQ�RI�WKH�IRXU�KROHV�IRU�WKH�PRXQWLQJ�VFUHZV�RQ�WKH�PRXQW�VXSSRUW�

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���,QVWDOODWLRQ

�� /RFDWH�WKH�SRVLWLRQLQJ�ERDUG�LQ�WKH�ER[��E\�JHQWO\�SUHVVLQJ�LW�RQWR�WKH�IRXU�SODVWLF
VSDFHUV�

�� 3DVV�WKH�FDEOH�WKURXJK�WKH�FDEOH�JODQG��0DNH�VXUH�WKDW�WKH�FDEOH�JODQG�LV�SURSHUO\
WLJKWHQHG�

�� &RQQHFW�WKH�FDEOH�WR�WKH�VRFNHW�RQ�WKH�SRVLWLRQLQJ�ERDUG�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��



&KDSWHU���,QVWDOODWLRQ

�� $WWDFK�WKH�ER[�WR�LWV�VXSSRUW�XVLQJ�WKH�DSSURSULDWH�VFUHZ���'LDP���������PP���KHDG
�������PP�

�� &RQQHFW�WKH�RWKHU�HQG�RI�WKH�FDEOH�WR�WKH�SRZHU�VXSSO\�
�� &RQILJXUH�WKH�VHWWLQJV���8VH�WKH�WHFKQLFLDQ
V�PHQX��SDJH����� ,QIUDVWUXFWXUH�!�

6WDWLRQV��

������&KDQJLQJ�WKH�SRVLWLRQLQJ�ERDUG�DQG�FRPSRQHQWV
7KLV�GRFXPHQW�GHVFULEHV�KRZ�WR�XSJUDGH�WKH�SRVLWLRQLQJ�ERDUG�DQG�LWV�FRPSRQHQWV�

%HIRUH�FDUU\LQJ�RXW�DQ\�RI�WKHVH�SURFHGXUHV��\RX�QHHG�WR�GLVFRQQHFW�DQG�RSHQ�WKH�FKDUJH
VWDWLRQ�

�� 'LVFRQQHFW�WKH�SRZHU�IURP�WKH�FKDUJLQJ�VWDWLRQ�

� ,I�WKH�FKDUJLQJ�VWDWLRQ�LV�FRQQHFWHG�WR�WKH�PDLQV�XVLQJ�D�SRZHU�FDEOH��XQSOXJ�WKH
FDEOH�

� ,I�WKH�VWDWLRQ�LV�FRQQHFWHG�GLUHFWO\�WR�DQ�HOHFWULFDO�FDELQHW��ILUVW�UHPRYH�WKH�VWDWLRQ
FRYHU��VHH�EHORZ��DQG�WKHQ�UHPRYH�WKH�IXVH�LQVLGH�WKH�VWDWLRQ�

�� 5HPRYH�WKH�FRYHU�IURP�WKH�FKDUJLQJ�VWDWLRQ��8QGR�WKH�����PP��QXWV�FRQQHFWLQJ�WKH
FRYHU�WR�WKH�EDVH�

�� ,I�WKH�VWDWLRQ�LV�FRQQHFWHG�GLUHFWO\�WR�DQ�HOHFWULFDO�FDELQHW��UHPRYH�WKH�IXVH�

�� 9HULI\�WKDW�DOO�WKH�/('V�LQGLFDWH�WKDW�WKHUH�LV�QR�SRZHU�FRQQHFWHG�

&KDQJLQJ�WKH�EHDFRQ�SRVLWLRQLQJ�ERDUG

$V�PRGLILFDWLRQV�DUH�PDGH�WR�WKH�EHDFRQ�SRVLWLRQLQJ�ERDUG�LW�PD\�EH�QHFHVVDU\�WR�UHSODFH�LW�

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���,QVWDOODWLRQ

7R�FKDQJH�WKH�SRVLWLRQLQJ�EHDFRQ�ERDUG

�� 'LVFRQQHFW�WKH�SRZHU�FDEOH�IURP�WKH�SRVLWLRQLQJ�ERDUG��*HQWO\�SUHVV�WKH�ORFNLQJ�JXDUG�
WKHQ�SXOO�WKH�FDEOH�RXW�RI�WKH�VRFNHW�

�� 5HPRYH�WKH�WKUHH�SODVWLF�EUDFHV�E\�JHQWO\�SUHVVLQJ�WKHP�ZLWK�\RXU�ILQJHUV�DQG
XQVFUHZLQJ�WKH�VRFNHW�FDS�KH[�VFUHZ���PP��QXW��PP��

�� 5HPRYH�WKH�ERDUG�IURP�WKH�PRXQWLQJ�EUDFNHW�
�� 3RVLWLRQ�WKH�QHZ�ERDUG�LQ�IURQW�RI�WKH�EUDFHV�
�� 3XVK�JHQWO\�XQWLO�LW�FOLFNV�
�� 6FUHZ�WKH�KH[�QXW�
�� 5H�FRQQHFW�WKH�SRZHU�FDEOH�RI�WKH�SRVLWLRQLQJ�ERDUG�LQWR�LWV�VRFNHW�E\�JHQWO\�SXVKLQJ�LW

XQWLO�LW�FOLFNV�
�� 5HSODFH�WKH�VWDWLRQ�FRYHU�
�� &RQILJXUH�WKH�VHWWLQJV���8VH�WKH�WHFKQLFLDQ
V�PHQX��SDJH����� ,QIUDVWUXFWXUH�!�

6WDWLRQV��

8SJUDGH�WKH�SRVLWLRQLQJ�ERDUG�VXSSRUWV

,QLWLDOO\�WKH�EHDFRQ�SRVLWLRQLQJ�ERDUG�ZDV�PRXQWHG�LQ�WKH�VWDWLRQ�ZLWK�D�VHW�RI�SODVWLF�VXSSRUWV�
,W�LV�UHFRPPHQGHG�WKDW�RQH�RI�WKH�VXSSRUWV�LV�D�PHWDO�FRQQHFWRU�ZLWK�DQ�HOHFWULFDO�FRQQHFWLRQ
WR�JURXQG��7KLV�LV�VKRZQ�EHORZ�DQG�FRQVLVWV�RI�WKH�IROORZLQJ�FRPSRQHQWV�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��



&KDSWHU���,QVWDOODWLRQ

����+H[�0�)�VSDFHU�VFUHZ��3�1��<%������������$�
����/RFNLQJ�ZDVKHU��3�1��<%������������$��
����+H[�FDS�VRFNHW�VFUHZ��3�1��<%������������$�

5HPRYH�WKH�ERWWRP�OHIW�SODVWLF�VXSSRUW��DQG�UHSODFH�LW�ZLWK�D�PHWDOOLF�FRQQHFWLRQ�

5HSODFH�WKH�SRZHU�FDEOH�EHWZHHQ�WKH�SRVLWLRQLQJ�ERDUG�DQG�WKH�ZLUH�ERDUG

7KH�SRZHU�FDEOH�FRQQHFWV�SRZHU�IURP�WKH�FRQQHFWLRQ�RQ�WKH�ZLUH�ERDUG�WR�WKH�FRQQHFWLRQ
RQ�WKH�SRVLWLRQLQJ�ERDUG��(DUO\�SRVLWLRQLQJ�ERDUGV�ZHUH�VXSSOLHG�ZLWK�D�IRXU�SRVLWLRQ�SRZHU
FDEOH��1HZ�ERDUGV�DUH�SRZHUHG�WKURXJK�D�ILYH�SRVLWLRQ�FDEOH�

7R�FKDQJH�WKH�SRZHU�FDEOH

�� 'LVFRQQHFW�WKH�SRZHU�FDEOH�IURP�WKH�EHDFRQ�SRVLWLRQLQJ�ERDUG��3UHVV�WKH�ORFNLQJ�JXDUG
GRZQ�JHQWO\�DQG�UHPRYH�WKH�FDEOH�IURP�WKH�VRFNHW�DV�VKRZQ�EHORZ�

�� 'LVFRQQHFW�WKH�SRZHU�FDEOH�IURP�WKH�ZLUH�ERDUG�

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���,QVWDOODWLRQ

�� &RQQHFW�WKH�QHZ�FDEOH�WR�WKH�ZLUH�ERDUG��(QVXUH�WKH�ZLUH�LV�SURSHUO\�VFUHZHG�DQG
VHFXUHG�

�� 7DNH�WKH�FDEOH�EHKLQG�WKH�ZLUH�DQG�SRVLWLRQLQJ�ERDUGV�DQG�FRQQHFW�WKH�RWKHU�HQG�LQWR�WKH
VRFNHW�RQ�WKH�SRVLWLRQLQJ�ERDUG�

����6ORSHV

1RWH���$�VLWXDWLRQ�ZKHUH�WKH�HQWLUH�VLWH�LV�RQ�D�VHYHUH�VORSH�LV�QRW�VXLWDEOH�IRU�(FKR�(8
URERWV�

7KH�PD[LPXP�VORSH�WKDW�FDQ�EH�WROHUDWHG�RQ�D�VLWH�LV�����������

3HULSKHUDO�ZLUH

,I�WKH�VORSLQJ�SDUW�RI�WKH�VLWH�LV�ZHOO�DZD\�IURP�WKH�SHULSKHUDO�ZLUH��QR�VSHFLDO�PHDVXUHV�DUH
UHTXLUHG�

,I�WKH�VORSH�LV�QHDU�WKH�SHULSKHUDO�ZLUH��WKH�URERW�VKRXOG�UHWXUQ�WR�FKDUJLQJ�VWDWLRQ�E\
GHVFHQGLQJ�WKH�VORSH�

&KDUJLQJ�VWDWLRQ

,I�WKH�HQWLUH�VLWH�LV�VORSLQJ���WKH�VWDWLRQ�VKRXOG�EH�ORFDWHG�DW�WKH�WRS�RU�WKH�ERWWRP���QRW�RQ�WKH
VORSH��,W�LV�SUHIHUDEOH�WR�ORFDWH�WKH�VWDWLRQ�DW�WKH�WRS�RI�WKH�VORSH�UDWKHU�WKDQ�WKH�ERWWRP��WR
DYRLG�SUREOHPV�ZLWK�IORRGLQJ��7KH�URERW�KDV�QR�³EUDNH´�LQ�FKDUJH�PRGH��DQG�FRXOG�HDVLO\�VOLGH
RII�LWV�FRQWDFWV�RQ�VORSLQJ�JURXQG�

)LJXUH�����/RFDWLRQ�RI�FKDUJLQJ�VWDWLRQ�RQ�VORSLQJ�VLWH

7KH�VWDWLRQ�VKRXOG�VLW�RQ�IODW�JURXQG��7KH�ORQJLWXGLQDO�VORSH��E\�ZKLFK�WKH�URERW�HQWHUV�WKH
VWDWLRQ��VKRXOG�EH����

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��



&KDSWHU���,QVWDOODWLRQ

)LJXUH�����/RQJLWXGLQDO�VORSH�RI�WKH�FKDUJLQJ�VWDWLRQ

7KH�WUDQVYHUVDO�VORSH�VKRXOG�EH�D�PD[LPXP�RI�����������

)LJXUH�����7UDQVYHUVDO�VORSH�RI�WKH�FKDUJLQJ�VWDWLRQ

����,QVWDOOLQJ�WKH�ZKHHO�EUXVKHV
7KH�ZKHHO�EUXVKHV�DUH�IL[HG�WR�WKH�ERG\�EHKLQG�WKH�UHDU�ZKHHOV�

7KH�LQVWDOODWLRQ�NLW�FRQWDLQV�WKH�IROORZLQJ�LWHPV�

� �[�EUXVKHV
� �[�EUDFNHWV
� �[���VFUHZV
� �[���IODW�ZDVKHUV
� �[���FULQNOHG�ZDVKHUV

�� 7XUQ�WKH�ERG\�VR�WKDW�LW�LV�O\LQJ�RQ�LWV�UHDU�
�� 5HPRYH�WKH�WKUHH�EODFN�FRYHUV�WKDW�FRYHU�WKH�IL[DWLRQ�KROHV�

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���,QVWDOODWLRQ

�� 3RVLWLRQ�WKH�EUXVKHV�RQ�WKH�EUDFNHWV�DV�VKRZQ�LQ�WKH�ILJXUH�EHORZ��DOLJQLQJ�WKH�VORWV�LQ
WKH�EUXVK�ZLWK�WKH�VFUHZ�KROHV�LQ�WKH�EUDFNHW�

�� 6FUHZ�WKH�EUXVKHV�RQWR�WKH�EUDFNHW��LQVHUWLQJ�WKH�IODW�ZDVKHU�QH[W�WR�WKH�EUXVK�DQG�WKH
FULQNOHG�ZDVKHU�EHORZ�WKH�VFUHZ�KHDG��8VH�D�WRUTXH�RI���1P�

�� 6FUHZ�WKH�EUDFNHW�RQWR�WKH�ERG\��LQVHUWLQJ�WKH�IODW�ZDVKHU�QH[W�WR�WKH�EUDFNHW�DQG�WKH
FULQNOHG�ZDVKHU�QH[W�WR�WKH�VFUHZ�KHDG��8VH�D�WRUTXH�RI�����1P���/RFWLWH������

����&RQILJXUDWLRQ
,Q�RUGHU�IRU�WKH�URERW�WR�RSHUDWH�FRUUHFWO\��FHUWDLQ�LQVWDOODWLRQ�SDUDPHWHUV�PXVW�EH�GHILQHG�

7KH�FRQILJXUDWLRQ�SDUDPHWHUV�GHSHQGV�RQ�WKH�W\SH�RI�LQVWDOODWLRQ�

0RQR�ILHOG�LQVWDOODWLRQ

7KHVH�FDQ�EH�VHW�XVLQJ�

� 7KH�,QVWDOO�ZL]DUG��SDJH�����LI�XVLQJ�D�SRVLWLRQLQJ�EHDFRQ�
� 7KH�PHQXV�LQ�WKH�LQWHUIDFH��SDJH�����LI�XVLQJ�D�UHWXUQ�WR�VWDWLRQ�ORRS�

0XOWL�ILHOG�LQVWDOODWLRQ

,Q�WKLV�FDVH�WKH�FRQILJXUDWLRQ�SDUDPHWHUV�DUH�VHW�XVLQJ�WKH�PHQXV�LQ�WKH�LQWHUIDFH��SDJH
����

������&RQILJXUDWLRQ�XVLQJ�WKH�ZL]DUG
7KLV�VHFWLRQ�GHVFULEHV�WKH�LQVWDOODWLRQ�SDUDPHWHUV�VHW�E\�WKH�ZL]DUG��DQG�KRZ�WR�GHILQH�WKHP�

1RWH���7KH�LQVWDOO�ZL]DUG�FDQ�RQO\�EH�XVHG�XQGHU�WKH�IROORZLQJ�FRQGLWLRQV�

� ZKHQ�D�SRVLWLRQLQJ�EHDFRQ�LV�EHLQJ�XVHG�WR�ORFDWH�WKH�FKDUJLQJ�VWDWLRQ�
� ZKHQ�WKH�UHWXUQ�WR�WKH�FKDUJLQJ�VWDWLRQ�LV�DORQJ�D�VWUDLJKW�ZLUH�
� ZKHQ�WKH�LQVWDOODWLRQ�FRQWDLQV�RQO\�RQH�ILHOG�
� ZKHQ�WKH�VLWH�GRHV�QRW�FRQWDLQ�D�QDUURZ�ODQH�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��



&KDSWHU���,QVWDOODWLRQ

&RQILJXUDWLRQ�SDUDPHWHUV�VHW�E\�WKH�ZL]DUG

7KH�LQVWDOODWLRQ�SDUDPHWHUV�WKDW�FDQ�EH�GHWHFWHG�DQG�VHW�DUH�

� 7KH�SRVLWLRQLQJ�EHDFRQ�SDUDPHWHUV�VR�WKDW�WKH�URERW�FDQ�FRPPXQLFDWH�ZLWK�WKH�VWDWLRQ
ZKHUH�LW�QHHGV�WR�JR�WR�EH�FKDUJHG�

� 7KH�SDUDPHWHUV�WKDW�FRQWURO�WKH�URERW
V�UHWXUQ�WR�WKH�FKDUJLQJ�VWDWLRQ��7KHVH�LQFOXGH�WKH
GLPHQVLRQV�RI�WKH��WUDFNERUGHU���DQG�WKRVH�UHTXLUHG�IRU�WKH�URERW�WR�SHUIRUP�WKH��ORRSVWHS��

� 3DUDPHWHUV�FRQWUROOLQJ�WKH�URERWV�GHSDUWXUH�IURP�WKH�FKDUJLQJ�VWDWLRQ��*R�]RQH���7KHVH
LQFOXGH�WKH�GLVWDQFH�IRU�ZKLFK�WKH�URERW�PXVW�IROORZ�WKH�ZLUH��WKHQ�WKH�GLVWDQFH�WKDW�WKH
URERW�PXVW�IROORZ�WKH�WUDFNERUGHU�EHIRUH�VWDUWLQJ�WR�PRZ�

1RWH���,QIRUPDWLRQ�DERXW�FXUUHQW�YDOXHV�IRU�WKHVH�SDUDPHWHUV�FDQ�EH�VHHQ�LQ�WKH
7HFKQLFLDQ
V�PHQX��SDJH������

7R�FRQILJXUH�WKH�LQVWDOODWLRQ�XVLQJ�WKH�ZL]DUG

�� %HIRUH�XVLQJ�WKH�,QVWDOO�:L]DUG�LW�LV�QHFHVVDU\�WR�ORFDWH�WKH�URERW�D�WKH�SRVLWLRQ�VKRZQ�LQ
WKH�ILJXUH�EHORZ�

)LJXUH�����3ODFHPHQW�RI�WKH�URERW�EHIRUH�XVLQJ�WKH�,QVWDOO�:L]DUG

7KH�URERW�PXVW�EH�

� ,QVLGH�WKH�SHULSKHUDO�ZLUH�
� $W�D�GLVWDQFH�WKDW�FRUUHVSRQGV�WR�WKH�PD[LPXP�GLPHQVLRQ�RI�WKH�WUDFNERUGHU�LQ�WKH

GLUHFWLRQ�WKDW�LV�SHUSHQGLFXODU�WR�WKH�SHULSKHUDO�ZLUH��7KLV�VKRXOG�QRW�EH�PRUH�WKDQ��P�
� $W�D�GLVWDQFH�WKDW�OLHV�ZLWKLQ�WKH�UDQJH�RI�WKH�SRVLWLRQLQJ�EHDFRQ��$�GLVWDQFH�RI��P�LV

VXJJHVWHG�
� )DFLQJ�LQ�WKH�GLUHFWLRQ�LQ�ZKLFK�LW�ZLOO�HQWHU�WKH�FKDUJLQJ�VWDWLRQ�

�� 2SHQ�WKH�FRYHU�DQG�ODXQFK�WKH�,QVWDOO�:L]DUG�

3UHVV���WR�DFFHVV�WKH�WHFKQLFLDQV�PHQX��6FUROO�WR� /DXQFK�:L]DUG ��WKHQ�SUHVV� �

�� 6HOHFW� *R DQG�SUHVV� �

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���,QVWDOODWLRQ

�� 7KH�ILUVW�VWDJH�RI�WKH�SURFHVV�LV�WR�VHDUFK�IRU�WKH�VLJQDO�RQ�WKH�SHULSKHUDO�ZLUH�DV�VHW
XVLQJ�WKH�URWDWLQJ�VZLWFK�LQVLGH�WKH�FKDUJLQJ�VWDWLRQ��,W�ZLOO�UHTXHVW�FRQILUPDWLRQ�WKDW�WKH

URERW�KDV�EHHQ�SRVLWLRQHG�LQVLGH�WKH�ZLUH��:LWK� 1H[W �KLJKOLJKWHG��SUHVV� �
�� 7KH�QH[W�VWDJH�LV�WR�VHDUFK�IRU�WKH�SRVLWLRQLQJ�EHDFRQ�LQ�WKH�LQVWDOOHG�FKDUJLQJ�VWDWLRQ�

7KH�ZL]DUG�ZLOO�UHTXHVW�FRQILUPDWLRQ�WKDW�WKH�URERW�KDV�EHHQ�ORFDWHG�LQ�UDQJH�RI�WKH

VWDWLRQ��:LWK� 1H[W �KLJKOLJKWHG��SUHVV� �

1RWH���,I�PXOWLSOH�VWDWLRQV�DUH�IRXQG��\RX�QHHG�WR�VHOHFW�WKH�RQH�UHTXLUHG�

�� 7KH�ZL]DUG�ZLOO�QRZ�UHTXHVW�FRQILUPDWLRQ�WKDW�WKH�URERW�LV�DW�WKH�SRVLWLRQ�ZKHUH�LW�FDQ
WDNH�WKH�ZLUH�WR�UHWXUQ�WR�VWDWLRQ��7KLV�LV�WKH��0D[��7UDFNERUGHU�GLVWDQFH��VKRZQ�LQ�WKH
ILJXUH�DERYH�DQG�UHSUHVHQWV�WKH�GLVWDQFH�UHTXLUHG�IRU�WKH�ORRSVWHS��:LWK� 1H[W �KLJKOLJKWHG�

SUHVV� �
�� &RQILUPDWLRQ�LV�UHTXHVWHG�WKDW�WKH�URERW�LV�SDUDOOHO�WR�WKH�ZLUH�WRZDUGV�WKH�VWDWLRQ��L�H�

IDFLQJ�WKH�FRUUHFW�GLUHFWLRQ�LQ�ZKLFK�WR�HQWHU�WKH�FKDUJLQJ�VWDWLRQ��:LWK� 1H[W �KLJKOLJKWHG�

SUHVV� �
�� &ORVH�WKH�FRYHU�

7KH�URERW�ZLOO�QRZ�

�D��URWDWH�RQ�WKH�VSRW��PDNLQJ�DSSUR[LPDWHO\�����WXUQV�
�E��WXUQ�WRZDUGV�WKH�ZLUH�
�F��PRYH�WRZDUGV�WKH�FKDUJLQJ�VWDWLRQ�

�D��5RERW�URWDWHV�RQ�WKH
VSRW

�E��7XUQ�WRZDUGV�WKH�ZLUH�WR
SHUIRUP�WKH�ORRSVWHS

�F��0RYH�WRZDUGV�WKH
VWDWLRQ

�� :KHQ�WKH�URERW�KDV�DUULYHG�DW�WKH�VWDWLRQ��RSHQ�WKH�OLG��7KH�VFUHHQ�ZLOO�GLVSOD\�WKH
SURSRVHG�SDUDPHWHUV�IRU�OHDYLQJ�WKH�VWDWLRQ�

:LUH��0D[��([LW�'LVW��DQG�:LUH��0LQ��([LW�'LVW���DUH�WKH�PLQLPXP�DQG�PD[LPXP�GLVWDQFHV
IRU�ZKLFK�WKH�URERW�ZLOO�IROORZ�WKH�ZLUH��WUDFNZLUH�PRYHPHQW��ZKHQ�OHDYLQJ�WKH�VWDWLRQ�
7KH\�DUH�LOOXVWUDWHG�LQ�WKH�ILJXUH�EHORZ�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��



&KDSWHU���,QVWDOODWLRQ

)LJXUH�����0LQLPXP�DQG�0D[LPXP�GLVWDQFHV
IRU�WKH�WUDFNZLUH�PRYHPHQW�OHDYLQJ�WKH�VWDWLRQ

��� (GLW�WKH�YDOXHV�LI�QHFHVVDU\��WKHQ�KLJKOLJKW� &RQILUP �DQG�SUHVV� �
��� 7KH�ZL]DUG�ZLOO�WKHQ�DVN�\RX�RQ�ZKLFK�VLGH�RI�WKH�URERW�WKH�FKDUJLQJ�VWDWLRQ�LV�ORFDWHG�

3UHVV�WKH�/HIW�RU�WKH�5LJKW�EXWWRQ�DFFRUGLQJO\�WKH�SUHVV�
��� 7KH�ZL]DUG�ZLOO�WKHQ�DVN��'R�\RX�QHHG�WR�GHILQH�D�VWDUW�]RQH"��,I�\RX�GRQ
W�GHILQH�D�VWDUW

]RQH��WKH�URERW�MXVW�IROORZV�WKH�ZLUH��WKHQ�GRHV�WKH�ORRSVWHS��WKHQ�VWDUWV�PRZLQJ��,I�\RX
DQVZHU�<(6��WKH�VFUHHQ�ZLOO�WKHQ�GLVSOD\�WKH�SURSRVHG�SDUDPHWHUV�IRU�IROORZLQJ�WKH�WUDFN
ERUGHU�DIWHU�WKH�WUDFNZLUH�PRYHPHQW�

0D[�'LVWDQFH�DQG�0LQ�'LVWDQFH�DUH�LOOXVWUDWHG�LQ�WKH�ILJXUH�EHORZ�

)LJXUH�����6WDUW�]RQH�SDUDPHWHUV�GHWHUPLQHG�E\�WKH�ZL]DUG

��� (GLW�WKH�YDOXHV�LI�QHFHVVDU\�WKHQ�KLJKOLJKW� &RQILUP �DQG�SUHVV� �
��� <RX�ZLOO�QRZ�VHH�WKH�PHVVDJH��7KH�0RZHU�ZLOO�DWWHPSW�WR�UHDFK�LWV�LQLWLDO�SRVLWLRQ��

+LJKOLJKW� 1H[W �DQG�FORVH�WKH�OLG�

7KH�URERW�ZLOO�QRZ�SHUIRUP�D�QXPEHU�RI�PDQRHXYUHV�WR�UHWXUQ�WR�LWV�VWDUWLQJ�SRLQW�

1RWH���,W�ZLOO�127�XVH�WKH�GLVWDQFH�SDUDPHWHUV�VHW�IRU�OHDYLQJ�WKH�VWDWLRQ�GXULQJ
WKHVH�PDQRHXYUHV�

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���,QVWDOODWLRQ

7KH�PRYHPHQWV�DUH�LOOXVWUDWHG�LQ�WKH�ILJXUH�EHORZ�

)LJXUH�����0RYHPHQW�RI�WKH�URERW�EDFN�WR�WKH�VWDUWLQJ�SRLQW

� 7KH�URERW�PRYHV�RXW�RI�WKH�VWDWLRQ�DORQJ�WKH�ZLUH�IRU�DERXW���FP�
� ,W�WKHQ�WXUQV�WKURXJK�D�ULJKW�DQJOH�DZD\�IURP�WKH�ZLUH�
� ,W�WXUQV�WKURXJK�DQRWKHU�ULJKW�DQJOH�WR�JR�LQ�WKH�GLUHFWLRQ�RI�WKH�VWDUWLQJ�SRLQW�
� ,W�FRQWLQXHV�SDVW�WKH�VWDUWLQJ�SRLQW�IRU�DERXW��P�
� ,W�WKHQ�WXUQV�WKURXJK������DQG�UHWXUQV�WR�WKH�VWDUWLQJ�SRLQW��IDFLQJ�LQ�WKH�RULJLQDO

GLUHFWLRQ�
��� 2SHQ�WKH�OLG��7KH�VFUHHQ�GLVSOD\V�WKH�SURSRVHG�HQWU\�VWDWLRQ�SDUDPHWHUV�

)LJXUH�����3DUDPHWHUV�GHWHUPLQHG�E\�WKH�ZL]DUG

��� (GLW�WKH�YDOXHV�LI�QHFHVVDU\�
���

8VH�WKH� �WR�KLJKOLJKW� &RQILUP �DQG�SUHVV� �

7KH�RSHUDWLRQ�RI�WKH�ZL]DUG�LV�FRPSOHWH�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��



&KDSWHU���,QVWDOODWLRQ

������&RQILJXUDWLRQ�XVLQJ�WKH�PHQXV
2QFH�WKH�SHULSKHUDO�ZLUH�V��DQG�WKH�VWDWLRQ�KDYH�EHHQ�VHW�LQ�SODFH��WKH�LQVWDOODWLRQ�QHHGV�WR
EH�FRQILJXUHG�

$OO�FRQILJXUDWLRQ�VHWWLQJV�DUH�GHILQHG�LQ�WKH�7HFKQLFLDQ
V�PHQX��SDJH������

*HQHUDO�FRQILJXUDWLRQ�SURFHGXUH�XVLQJ�D�SRVLWLRQLQJ�EHDFRQ

� 2SHQ�WKH�WHFKQLFLDQ
V�PHQX�
� 6HOHFW�,QIUDVWUXFWXUH�!�3HULSKHUDO�ZLUHV�DQG�FUHDWH�WKH�UHTXLUHG�QXPEHU�RI�ZLUHV�IRU�WKH

LQVWDOODWLRQ�
� )RU�HDFK�ZLUH�DVVLJQ�WKH�FKDQQHO�QXPEHU�DQG�FKHFN�WKH�UHYHUVH�SKDVH�
� 6HOHFW�,QIUDVWUXFWXUH�!�3DUFHOV�
� 'HILQH�WKH�SURSHUWLHV�RI�WKH�SDUFHO�WKDW�LV�DVVRFLDWHG�ZLWK�HDFK�ZLUH�
� &UHDWH�QHZ�SDUFHOV�LI�QHFHVVDU\�
� ,I�WKH�LQVWDOODWLRQ�LV�D�PXOWL�ILHOG�LQVWDOODWLRQ��GHILQH�WKH�VWDUW�]RQH�SDUDPHWHUV�IRU�D�SDUFHO�
� 6HOHFW�,QIUDVWUXFWXUH�!�6WDWLRQV�
� 6HOHFW�6WDUW�'LVFRYHU\�WR�GHWHFW�WKH�VWDWLRQ�DQG�SRVLWLRQLQJ�EHDFRQ�
� 6HOHFW�WKH�VWDWLRQ�WKDW�KDV�EHHQ�IRXQG�DQG�VHW�WKH�UHTXLUHG�SURSHUWLHV�
� 'HILQH�D�VHW�RI�$FFHVV�SDUDPHWHUV�IRU�WKH�VWDWLRQ�
� ,I�WKH�LQVWDOODWLRQ�LV�D�PRQR�ILHOG�LQVWDOODWLRQ��GHILQH�WKH�6WDUW�]RQH�SDUDPHWHUV�IRU�WKH

VWDWLRQ�

*HQHUDO�FRQILJXUDWLRQ�SURFHGXUH�XVLQJ�D�VWDWLRQ�ORRS

� 2SHQ�WKH�WHFKQLFLDQ
V�PHQX�
� 6HOHFW�,QIUDVWUXFWXUH�!�3HULSKHUDO�ZLUHV�DQG�FUHDWH�WKH�UHTXLUHG�QXPEHU�RI�ZLUHV�IRU�WKH

LQVWDOODWLRQ�
� )RU�HDFK�ZLUH�DVVLJQ�WKH�FKDQQHO�QXPEHU�DQG�FKHFN�WKH�UHYHUVH�SKDVH�
� 6HOHFW�,QIUDVWUXFWXUH�!�3DUFHOV�
� 'HILQH�WKH�SURSHUWLHV�RI�WKH�SDUFHO�WKDW�LV�DVVRFLDWHG�ZLWK�HDFK�ZLUH�
� &UHDWH�QHZ�SDUFHOV�LI�QHFHVVDU\�
� ,I�WKH�LQVWDOODWLRQ�LV�D�PXOWL�ILHOG�LQVWDOODWLRQ��GHILQH�WKH�VWDUW�]RQH�SDUDPHWHUV�IRU�D�SDUFHO�
� 6HOHFW�,QIUDVWUXFWXUH�!�6WDWLRQV�
� 6HOHFW�&UHDWH�QHZ�VWDWLRQ�
� 6HOHFW�&RQQHFWHG�WR�SDUFHOV�DQG�FRQQHFW�WKH�VWDWLRQ�WR�WKH�ORRS�SDUFHO�
� 6HOHFW�6WDWLRQ�,QVLGH�3DUFHO
V�:LUH�DQG�VSHFLI\�ZKHWKHU�WKH�VWDWLRQ�LV�RQ�WKH�LQVLGH�RU�WKH

RXWVLGH�RI�WKH�VWDWLRQ�ORRS�ZLUH�

6HH�DOVR�WKH�H[DPSOHV�

� 5HWXUQ�WR�VWDWLRQ�ZLWK�D�VWDWLRQ�ORRS��SDJH�����
� &RPSOH[�JDUGHQ�DQG�ZLWK�VWDWLRQ�ORRS��SDJH�����
� 0RQR�ILHOG�ZLWK�WZR�VWDUW�]RQHV��SDJH����

��������$FFHVV�SDUDPHWHUV
$FFHVV�SDUDPHWHUV�GHILQH�KRZ�WKH�URERW�HQWHUV�DQG�OHDYHV�WKH�VWDWLRQ�

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���,QVWDOODWLRQ

1RWH���$FFHVV�SDUDPHWHUV�RQO\�QHHG�WR�EH�GHILQHG�LI�WKH�URERW�LV�XVLQJ�D�SRVLWLRQLQJ
EHDFRQ�WR�UHWXUQ�WR�WKH�FKDUJLQJ�VWDWLRQ�

1RWH���$�VHW�RI�DFFHVV�SDUDPHWHUV�PXVW�EH�GHILQHG�IRU�HDFK�VWDWLRQ�DQG�HDFK�ZLUH�

:LUH

7KH�LG�RI�WKH�SHULSKHUDO�ZLUH�WR�ZKLFK�WKH�SDUDPHWHUV�DSSO\�

'LUHFWLRQ

'HILQHV�WKH�GLUHFWLRQ�LQ�ZKLFK�WKH�URERW�ZLOO�UHWXUQ�WR�WKH�VWDWLRQ��7KLV�DOVR�UHSUHVHQWV�D
FKDUDFWHULVWLF�RI�WKH�SDUDPHWHUV�VHW�

7KH�'LUHFWLRQ�FDQ�EH�&ORFNZLVH��&:��RU�&RXQWHU&ORFN:LVH��&&:��

6WDWLRQ�HQWU\�PLQ���6WDWLRQ�HQWU\�PD[

7KHVH�GHILQH�WKH�SRLQW�DW�ZKHUH�WKH�URERW�ZLOO�OHDYH�WKH�WUDFNERUGHU��WXUQ�WKURXJK����
�WDNLQJ�WKH�ORRSVWHS��DQG�PRYH�WRZDUGV�WKH�ZLUH��7KH�URERW�ZLOO�FKRRVH�D�UDQGRP
GLVWDQFH�WKDW�OLHV�EHWZHHQ�WKH�PLQLPXP�DQG�PD[LPXP�YDOXHV�

)LJXUH�����0LQLPXP�DQG�0D[LPXP�6WDWLRQ�HQWU\�GLVWDQFHV

'LVW��EHIRUH�DODUP

7KLV�LV�WKH�PD[LPXP�GLVWDQFH�WKDW�WKH�URERW�VKRXOG�WUDYHO�DORQJ�WKH�ZLUH�LQ�WKH�GLUHFWLRQ
RI�WKH�VWDWLRQ�EHIRUH�LW�LVVXHV�DQ�DODUP��7KH�YDOXH�LV�VHW�DW���P�DQG�LQ�PRVW�FDVHV�WKLV
GRHV�QRW�QHHG�WR�EH�PRGLILHG��,W�PD\�EH�QHFHVVDU\�WR�PRGLI\�WKLV�YDOXH�LI�WKH�SRVLWLRQLQJ
EHDFRQ�LV�QRW�ORFDWHG�LQ�WKH�FKDUJLQJ�VWDWLRQ�

0LQ�H[LW�GLVW����0D[�H[LW�GLVW�

7KLV�GHILQHV�WKH�GLVWDQFH�WKH�URERW�ZLOO�WUDYHO�DORQJ�WKH�ZLUH�EHIRUH�WXUQLQJ�WKRXJK����
�WDNLQJ�WKH�ORRSVWHS��DQG�HQWHULQJ�WKH�WUDFN�ERUGHU��7KH�URERW�ZLOO�FKRRVH�D�UDQGRP
GLVWDQFH�WKDW�OLHV�EHWZHHQ�WKH�PLQLPXP�DQG�PD[LPXP�YDOXHV�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��



&KDSWHU���,QVWDOODWLRQ

)LJXUH�����0LQLPXP�DQG�0D[LPXP�([LW�'LVWDQFHV

��������6WDUW�]RQHV
6WDUW�]RQHV�GHILQH�ZKHUH�DQG�KRZ�WKH�URERW�VWDUWV�PRZLQJ�

� $�VWDUW�]RQH�LV�GHILQHG�IRU�D�SDUFHO�
� $�VWDUW�]RQH�FDQ�EH�GHILQHG�IRU�D�VWDWLRQ�WKDW�FRQWDLQV�D�SRVLWLRQLQJ�EHDFRQ�
� 0XOWLSOH�VWDUW�]RQHV�FDQ�EH�GHILQHG�IRU�WKH�VDPH�ZLUH�SDUFHO��6HH�0RQR�ILHOG�ZLWK�WZR�VWDUW

]RQHV��SDJH�����

7KH�6WDUW�=RQH�VFUHHQ�GLVSOD\V�WKH�IROORZLQJ�

/LVW�RI�GHILQHG�VWDUW�]RQHV

)RU�HDFK�RQH�WKH�OLQH�EHORZ�VKRZV�VRPH�FKDUDFWHULVWLFV�RI�WKH�]RQH�

&UHDWH�QHZ�VWDUW�]RQH�

(QDEOHV�\RX�WR�FUHDWH�D�QHZ�]RQH�ZLWK�DOO�WKH�SURSHUWLHV�OLVWHG�EHORZ�

6WDUW�]RQH�SURSHUWLHV
)ROORZLQJ�IURP

7KLV�RSWLRQ�DSSHDUV�LI�\RX�DUH�GHILQLQJ�D�VWDUW�]RQH�IRU�VWDWLRQ�ZLWK�D�SRVLWLRQLQJ�EHDFRQ��,W
VSHFLILHV�WKH�SDUFHO�LQ�ZKLFK�WKH�VWDUW�]RQH�LV�LPSOHPHQWHG�
)RU�D�PXOWL�ILHOG�LQVWDOODWLRQ��\RX�FDQ�VSHFLI\�WKH�VSHFLILF�SDUFHO�
'HIDXOW�PHDQV�FRPLQJ�IURP�DQ\�RWKHU�SDUFHO�

&RPLQJ�IURP
7KLV�RSWLRQ�DSSHDUV�LI�\RX�DUH�GHILQLQJ�D�VWDUW�]RQH�IRU�SDUFHO�
,W�GHILQHV�WKH�SDUFHO�SUHFHGLQJ�WKH�RQH�LQ�ZKLFK�WKH�VWDUW�]RQH�ZLOO�EH�LPSOHPHQWHG�

3HUFHQWDJH
7KH�SURSRUWLRQ�RI�WLPHV�WKLV�VWDUW�]RQH�ZLOO�EH�XVHG�

(GLW�SHUFHQWDJH�
$OORZV�\RX�WR�HGLW�WKH�SHUFHQWDJHV�DSSOLHG�WR�GLIIHUHQW�SDUFHOV�
,I�RQO\�RQH�SDUFHO�LV�GHILQHG�WKLV�YDOXH�PXVW�EH�VHW�WR������
'R�QRW�HGLW�WKH�SHUFHQWDJH�XQWLO�PRUH�WKDQ�RQH�VWDUW�]RQH�KDV�EHHQ�GHILQHG�

'LUHFWLRQ�
7KLV�VSHFLILHV�WKH�GLUHFWLRQ�WKH�URERW�ZLOO�WDNH�WR�PRYH�DORQJ�WKH�WUDFN�ERUGHU�DIWHU�KDYLQJ
OHIW�WKH�VWDWLRQ��7KLV�FDQ�EH�&ORFNZLVH��&:��RU�&RXQWHU&ORFN:LVH��&&:��
,I�WKH�FKDUJLQJ�VWDWLRQ�KDV�D�SRVLWLRQLQJ�EHDFRQ��WKH�URERW�WUDFNV�WKH�ZLUH��WKHQ�WDNHV�WKH
ORRSVWHS���7KHVH�SDUDPHWHUV�DUH�GHILQHV�LQ�WKH�$FFHVV�SDUDPHWHU�VHW��SDJH�������,W
WKHQ�WDNHV�WKH�VSHFLILHG�GLUHFWLRQ�LQWR�WKH�WUDFN�ERUGHU�DV�VKRZQ�LQ�WKH�ILJXUH�EHORZ�

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���,QVWDOODWLRQ

)LJXUH�����6WDUW�]RQH�GLUHFWLRQ�IURP�VWDWLRQ�ZLWK�SRVLWLRQLQJ�EHDFRQ

:KHQ�WKH�URERW�OHDYHV�WKH�VWDWLRQ��LW�IROORZV�WKH�VWDWLRQ�ORRS�XQWLO�LW�IRU�D�SUH�GHILQHG
GLVWDQFH�XQWLO�LW�DUULYHV�LQ�WKH�WUDFN�ERUGHU�RI�D�PRZLQJ�ILHOG��,W�WKHQ�WDNHV�WKH�VSHFLILHG
GLUHFWLRQ�

'LVWDQFH�0LQ����'LVWDQFH�0D[�
7KLV�LV�WKH�GLVWDQFH�WKDW�WKH�URERW�ZLOO�WUDYHO�DORQJ�WKH�WUDFN�ERUGHU�DIWHU�OHDYLQJ�WKH�VWDWLRQ
EHIRUH�VWDUWLQJ�PRZLQJ��$�UDQGRP�YDOXH�EHWZHHQ�WKH�PLQLPXP�DQG�PD[LPXP�YDOXHV�ZLOO
EH�VHOHFWHG�
,I�\RX�GRQ
W�ZDQW�WR�VHW�D�VWDUWLQJ�]RQH��VHW�WKH�'LVWDQFH�0LQ����'LVWDQFH�0D[��YDOXHV�WR���
'LVWDQFH�0LQ��DQG�'LVWDQFH�0D[��DUH�PHDVXUHG�IURP�

� 7KH�FKDUJH�VWDWLRQ��LI�WKH�VWDUW�]RQH�LV�ORFDWHG�LQ�WKH�VDPH�SDUFHO�DV�WKH�FKDUJLQJ
VWDWLRQ�DV�VKRZQ�LQ�)LJXUH�����0LQLPXP�DQG�0D[LPXP�6WDUW�]RQH�GLVWDQFHV�PHDVXUHG
IURP�FKDUJLQJ�VWDWLRQ���SDJH������7KLV�ZLOO�EH�WKH�FDVH�LI�WKH�FKDUJLQJ�VWDWLRQ
FRQWDLQV�D�SRVLWLRQLQJ�EHDFRQ�

� 7KH�SRLQW�ZKHUH�WKH�URERW�HQWHUV�WKH�SDUFHO��LI�WKLV�GLIIHUV�IURP�WKH�RQH�LQ�ZKLFK�WKH
VWDWLRQ�LV�ORFDWHG��6HH)LJXUH�����0LQLPXP�DQG�0D[LPXP�6WDUW�]RQH�GLVWDQFHV�IURP
HQWU\�LQWR�SDUFHO��SDJH�����

)LJXUH�����0LQLPXP�DQG�0D[LPXP�6WDUW�]RQH�GLVWDQFHV�PHDVXUHG�IURP�FKDUJLQJ�VWDWLRQ

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��



&KDSWHU���,QVWDOODWLRQ

,I�WKH�VWDUW�]RQH�LV�ORFDWHG�LQ�D�GLIIHUHQW�SDUFHO�WKDQ�WKH�RQH�FRQWDLQLQJ�WKH�FKDUJLQJ
VWDWLRQ��WKH�GLVWDQFHV�DUH�PHDVXUHG�IURP�WKH�HQWU\�SRLQW�LQWR�WKH�SDUFHO��7KLV�LV�VKRZQ�LQ
WKH�ILJXUH�EHORZ�

)LJXUH�����0LQLPXP�DQG�0D[LPXP�6WDUW�]RQH�GLVWDQFHV�IURP�HQWU\�LQWR�SDUFHO

$QJOH�0LQ����$QJOH�0D[�
7KH�DQJOH�WKDW�WKH�URERW�ZLOO�WXUQ�WKURXJK�WR�WDNH�LW�LQWR�WKH�ILHOG�WR�VWDUW�PRZLQJ��0LQLPXP
DQG�PD[LPXP�YDOXHV�DUH�GHILQHG�DQG�WKH�URERW�ZLOO�FKRRVH�D�UDQGRP�YDOXH�EHWZHHQ�WKH
GHILQHG�OLPLWV�

)LJXUH�����6WDUW�=RQH�$QJOH

'HOHWH�6WDUW=RQH
$OORZV�\RX�WR�GHOHWH�WKH�VWDUW�]RQH�

����,QVWDOODWLRQ�H[DPSOHV
7KLV�VHFWLRQ�FRQWDLQV�VRPH�XVHIXO�H[DPSOHV�RI�LQVWDOODWLRQV�

� )RRWEDOO�ILHOGV��SDJH�����
� 0RQR�ILHOG�ZLWK�WZR�VWDUW�]RQHV��SDJH�����
� 5HWXUQ�WR�VWDWLRQ�ZLWK�D�VWDWLRQ�ORRS��SDJH�����
� &RPSOH[�JDUGHQ�DQG�ZLWK�VWDWLRQ�ORRS��SDJH�����

������)RRWEDOO�ILHOGV
7KLV�VHFWLRQ�SUHVHQWV�VRPH�JRRG�SUDFWLFH�DQG�H[DPSOHV�RI�LQVWDOODWLRQV�RI�WKH�SHULSKHUDO�ZLUH
DQG�FKDUJLQJ�VWDWLRQV�IRU�IRRWEDOO�ILHOGV�

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���,QVWDOODWLRQ

��������3HULSKHUDO�ZLUH

:LUH�DURXQG�WKH�ZKROH�ILHOG

,Q�WKH�H[DPSOH�VKRZQ�EHORZ�WKH�SHULSKHUDO�ZLUH�VXUURXQGV�WKH�HQWLUH�ILHOG��7KLV�FRQILJXUDWLRQ
UHTXLUHV�WKDW�WKH�JRDO�QHWV�DUH�OLIWHG�XS�EHIRUH�PRZLQJ�

)LJXUH�����:LUH�DURXQG�ZKROH�ILHOG

3HULSKHUDO�ZLUH�LQ�IURQW�RI�JRDOV

,Q�WKH�H[DPSOH�VKRZQ�EHORZ��WKH�SHULSKHUDO�ZLUH�ORRSV�LQ�IURQW�RI�WKH�JRDOV��7KLV�PHDQV�WKDW
WKH�JRDO�QHWV�FDQ�UHPDLQ�LQ�SRVLWLRQ�ZKHQHYHU�WKH�URERW�LV�PRZLQJ�

)LJXUH�����3HULSKHUDO�ZLUH�LQ�IURQW�RI�JRDOV

��������&KDUJLQJ�VWDWLRQ�EHVLGH�WKH�ILHOG�ZLWKRXW�D�KDQGUDLO
,Q�WKLV�FDVH��WKH�FKDUJLQJ�VWDWLRQ�FDQ�EH�LQVWDOOHG�DW�DQ\�VXLWDEOH�SRVLWLRQ�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��



&KDSWHU���,QVWDOODWLRQ

1RWH���,Q�WKLV�H[DPSOH�LW�LV�DVVXPHG�WKDW�WKH�FKDUJLQJ�VWDWLRQ�FRQWDLQV�D�SRVLWLRQLQJ
EHDFRQ�

7KH�UHWXUQ�WR�WKH�VWDWLRQ�ZLOO�EH�6�VKDSHG�DQG�FDQ�EH�FORFNZLVH�RU�FRXQWHU�FORFNZLVH�

)LJXUH�����&KDUJLQJ�VWDWLRQ�EHVLGH�WKH�ILHOG�ZLWKRXW�D�KDQGUDLO

&RQILJXUDWLRQ�SDUDPHWHUV

7KLV�H[DPSOH�DVVXPHV�WKH�XVH�RI�D�SRVLWLRQLQJ�EHDFRQ�

7KH�HVVHQWLDO�FRQILJXUDWLRQ�SDUDPHWHUV�IRU�WKLV�LQVWDOODWLRQ�DUH�JLYHQ�EHORZ��)RU�GHWDLOV�RQ�DOO
WKH�FRQILJXUDWLRQ�SDUDPHWHUV�VHH�WKH�7HFKQLFLDQ
V�PHQX��SDJH������

�� 3UHVV���RQ�WKH�LQWHUIDFH�VFUHHQ�IRU�D�IHZ�VHFRQGV�WR�REWDLQ�WKH�WHFKQLFLDQ
V�PHQX�
�� 6HOHFW�,QIUDVWUXFWXUH�!�3HULSKHUDO�ZLUHV
�� 2Q�WKH��:LUH�6HWWLQJV��VFUHHQ��VHOHFW�WKH�ILUVW�HQWU\�LQ�WKH�OLVW�:LUH�&+^;`� ��WKH�GHIDXOW

ZLUH��7KLV�LV�WKH�RQO\�ZLUH�UHTXLUHG��5HQDPH�LW�LI�UHTXLUHG�
�� 6HOHFW�6LJQDO�FKDQQHO�DQG�DVVLJQ�WKH�FKDQQHO�QXPEHU�IRU�WKH�ILHOG�DV�VHW�XVLQJ�WKH

URWDWLQJ�VZLWFK�LQ�WKH�FKDUJLQJ�VWDWLRQ��SDJH�����
�� &KHFN�WKH�GLVWDQFH�YDOXH�VKRZQ�LQ�WKH�WLWOH�RI�WKH�XVHU�VFUHHQ��7KLV�VKRXOG�EH�SRVLWLYH��,I

LW�LV�QRW��VHOHFW�5HYHUVH�SKDVH�DQG�FKHFN�WKH�EXWWRQ�21�
�� 3UHVV� �WZLFH�WR�UHWXUQ�WR�WKH�,QIUDVWUXFWXUH�PHQX�
�� 6HOHFW�3DUFHOV�DQG�WKHQ�VHOHFW�WKH�SDUFHO�DVVRFLDWHG�ZLWK�WKH�VLQJOH�ZLUH�
�� 6HOHFW�8VH�WUDFNERUGHU�DQG�FKHFN�WKH�EXWWRQ�21�
�� 6HOHFW�5HWXUQ�GLUHFWLRQ�DQG�FKRRVH�ZKHWKHU�\RX�ZDQW�WKH�URERW�WR�UHWXUQ�LQ�D�FORFNZLVH

RU�FRXQWHUFORFNZLVH�GLUHFWLRQ�
��� 3UHVV� �WR�UHWXUQ�WR�WKH�,QIUDVWUXFWXUH�PHQX�
��� 6HOHFW�6WDWLRQV�DQG�VHOHFW�WKH�VWDWLRQ�WKDW�LV�EURDGFDVWLQJ�WKH�UHTXLUHG�,'��VKRZQ�RQ�WKH

VWDWLRQ�VWLFNHU��
��� 6HOHFW�&RQQHFWHG�WR�SDUFHOV��,Q�WKLV�VLWXDWLRQ��WKH�VWDWLRQ�PXVW�EH�DWWDFKHG�WR�:LUH�

3DUFHO���
��� 6HW�WKH�VWDWLRQ�HQWU\�GLVWDQFHV��6HOHFW�$FFHVV�SDUDP��!�6WDWLRQ�HQWU\�PLQ�PD[�

5HFRPPHQGHG�YDOXHV�DUH��P�PLQ�DQG���P�PD[�

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���,QVWDOODWLRQ

��� 6HW�WKH�VWDWLRQ�H[LW�GLVWDQFHV��6HOHFW�$FFHVV�SDUDP��!�0LQ���0D[�H[LW�GLVW��5HFRPPHQGHG
YDOXHV�DUH��P�PLQ�DQG���P�PD[�

��������&KDUJLQJ�VWDWLRQ�EHKLQG�SDQHOV��IHQFH

:LWK�SRVLWLRQLQJ�EHDFRQ

,Q�WKLV�FDVH�WKH�FKDUJLQJ�VWDWLRQ�LV�ORFDWHG�EHKLQG�WKH�IHQFH�LQ�D�ODUJH�HQFORVXUH��7KH�ILJXUH
EHORZ�VKRZV�WKH�OD\RXW�RI�WKH�SHULSKHUDO�ZLUH�DQG�WKH�URXWH�WDNHQ�E\�WKH�URERW�WR�HQWHU�DQG
OHDYH�WKH�VWDWLRQ�

)LJXUH�����&KDUJLQJ�VWDWLRQ�LQ�ODUJH�HQFORVXUH�EHKLQG�IHQFH

7KH�URERW�GHWHFWV�WKH�FKDUJLQJ�VWDWLRQ�DW�SRLQW��'��DQG�PRYHV�RQWR�WKH�ZLUH��,W�WKHQ�WUDYHOV
DORQJ�WKH�ZLUH�XQWLO�LW�UHDFKHV�WKH�FKDUJLQJ�VWDWLRQ�

1RWH���7KH�PD[LPXP�GLVWDQFH�EHWZHHQ�WKH�SRLQW��'��DQG�FKDUJLQJ�VWDWLRQ�LV���P��,I�WKH
GLVWDQFH�LV�ORQJHU�WKDQ�WKLV��WKH�URERW�ZLOO�VWRS�DQG�LVVXH�D��1R�FRQWDFW��DODUP�

7KH�FRQILJXUDWLRQ�LV�

� 6�VKDSHG�UHWXUQ
� FRXQWHU�FORFNZLVH�UHWXUQ�
� WKH�H[LW�VWDWLRQ�SDUDPHWHUV�PXVW�EH�FRQILJXUHG�WR�FRPSO\�ZLWK�WKH�FRQGLWLRQV�VKRZQ�DERYH�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��



&KDSWHU���,QVWDOODWLRQ

:LWK�VWDWLRQ�ORRS

)LJXUH�����&KDUJLQJ�VWDWLRQ�LQ�EHKLQG�IHQFH�ZLWK�VWDWLRQ�ORRS

��������&KDUJLQJ�VWDWLRQ�LQ�DQ�HQFORVXUH�VKHOWHUHG�E\�WKH�ILHOG
IHQFH

$Q�LOOXVWUDWLRQ�RI�WKLV�VLWXDWLRQ�LV�VKRZQ�LQ�WKH�ILJXUH�EHORZ��7KH�ORZHU�SDUW�RI�WKH�IHQFH�KDV
EHHQ�FXW�WR�DOORZ�WKH�URERW�WR�HQWHU�WKH�HQFORVXUH��7KH�HQWUDQFH�WR�WKH�HQFORVXUH�LV�QDUURZ�
EHLQJ�MXVW�WKH�GLVWDQFH�EHWZHHQ�WZR�IHQFH�SROHV�

)LJXUH�����&KDUJLQJ�VWDWLRQ�LQ�QDUURZ�HQFORVXUH�SURWHFWHG�E\�WKH�IHQFH

7KH�GLPHQVLRQV�RI�VXFK�DQ�HQFORVXUH�DUH�FULWLFDO�DQG�DUH�VKRZQ�LQ�WKH�ILJXUH�EHORZ��7KH�URERW
PXVW�EH�DEOH�WR�HQWHU�WKH�HQFORVXUH��GRFN�DW�WKH�FKDUJLQJ�VWDWLRQ�WKHQ�WXUQ�DURXQG�LQVLGH�WKH
HQFORVXUH�LQ�RUGHU�WR�OHDYH�

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���,QVWDOODWLRQ

)LJXUH�����&ULWLFDO�GLPHQVLRQV�IRU�D�VPDOO�HQFORVXUH

������0RQR�ILHOG�ZLWK�WZR�VWDUW�]RQHV
7KLV�LV�DQ�H[DPSOH�RI�DQ�LQVWDOODWLRQ�WKDW�PLJKW�EH�XVHG�LQ�D�ODUJH�JDUGHQ�ZLWK�WZR�DUHDV�
(YHQ�WKRXJK�LW�LV�VHW�XS�DV�D�VLQJOH�ILHOG��WZR�VWDUW�]RQHV�DUH�XVHG�WR�HQVXUH�WKDW�WKH�URERW
VWDUWV�PRZLQJ�LQ�ERWK�DUHDV�RQ�D�UHJXODU�EDVLV��7KLV�VDYHV�ERWK�WLPH�DQG�ZLUH�

7KH�OD\RXW�RI�WKH�LQVWDOODWLRQ�LV�VKRZQ�LQ�WKH�ILJXUH�EHORZ�

7KLV�H[DPSOH�DVVXPHV�WKH�XVH�RI�D�FKDUJLQJ�VWDWLRQ�ZLWK�D�SRVLWLRQLQJ�EHDFRQ�

)LJXUH�����0RQR�ILHOG�ZLWK�WZR�VWDUW�]RQHV

7KH�IROORZLQJ�FRQILJXUDWLRQ�SDUDPHWHUV�VKRXOG�EH�VHW�

�� 2QO\�RQH�ZLUH��ILHOG��LV�UHTXLUHG�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��



&KDSWHU���,QVWDOODWLRQ

6HOHFW�,QIUDVWUXFWXUH�!�3HULSKHUDO�ZLUHV�!�:LUH�&+^;`�
�� 6HW�WKH�VLJQDO�FKDQQHO�

6HOHFW�6LJQDO�FKDQQHO��(QWHU�WKH�QXPEHU�RI�WKH�VZLWFK�VHW�XVLQJ�WKH�URWDWLQJ�VZLWFK�LQ�WKH
FKDUJLQJ�VWDWLRQ��SDJH�����

�� &KHFN�WKH�GLVWDQFH�YDOXH�GLVSOD\HG�DW�WKH�WRS�RI�WKH�VFUHHQ��7KLV�YDOXH�VKRXOG�EH
SRVLWLYH��,I�LW�LV�QRW��VHOHFW�5HYHUVH�SKDVH��DQG�FKHFN�WKH�EXWWRQ�21�

�� 3UHVV� �WZLFH�WR�UHWXUQ�WR�WKH�,QIUDVWUXFWXUH�PHQX�
�� 6HOHFW�3DUFHOV�DQG�WKHQ�VHOHFW�WKH�SDUFHO�DVVRFLDWHG�ZLWK�WKH�VLQJOH�ZLUH�
�� 6HOHFW�5HWXUQ�GLUHFWLRQ�DQG�FKRRVH�ZKHWKHU�\RX�ZDQW�WKH�URERW�WR�UHWXUQ�LQ�D�FORFNZLVH

RU�FRXQWHUFORFNZLVH�GLUHFWLRQ�
�� (QDEOH�WKH�XVH�RI�WKH�WUDFNERUGHU��6HOHFW�8VH�WUDFNERUGHU�DQG�VHOHFW�<(6
�� 3UHVV� �WR�UHWXUQ�WR�WKH�,QIUDVWUXFWXUH�PHQX�
�� 6HOHFW�6WDWLRQV�DQG�VHOHFW�WKH�VWDWLRQ�WKDW�LV�EURDGFDVWLQJ�WKH�UHTXLUHG�,'��VKRZQ�RQ�WKH

VWDWLRQ�VWLFNHU��
��� 6SHFLI\�WKH�SDUFHO�ZKHUH�WKH�VWDWLRQ�LV�ORFDWHG�

6HOHFW�,QIUDVWUXFWXUH�!�6WDWLRQV�!�6WDWLRQ�^,'`�!�&RQQHFWHG�WR�SDUFHO��,Q�WKLV�VLWXDWLRQ��WKH
VWDWLRQ�PXVW�EH�DWWDFKHG�WR�)LHOG���3DUFHO���

��� 6HW�WKH�VWDWLRQ�HQWU\�GLVWDQFHV��6HOHFW�$FFHVV�SDUDP��!�6WDWLRQ�HQWU\�PLQ�PD[�
5HFRPPHQGHG�YDOXHV�DUH��P�PLQ�DQG���P�PD[�

��� 6HW�WKH�VWDWLRQ�HQWU\�GLVWDQFHV�

6HOHFW�$FFHVV�SDUDP��!�6WDWLRQ�HQWU\�PLQ�PD[��5HFRPPHQGHG�YDOXHV�DUH��P�PLQ�DQG
��P�PD[�

��� 6HW�WKH�VWDWLRQ�H[LW�GLVWDQFHV��6HOHFW�$FFHVV�SDUDP��!�0LQ���0D[�H[LW�GLVW��5HFRPPHQGHG
YDOXHV�DUH��P�PLQ�DQG���P�PD[�

��� $GG�6WDUW�]RQH����6HOHFW�6WDUW=RQHV�!�&UHDWH�QHZ�VWDUW�]RQH��
��� )RU�WKH�SDUDPHWHU�)ROORZLQJ�IURP�VHOHFW��'HIDXOW��
��� )RU�WKH�'LUHFWLRQ�VHOHFW�&:��&ORFNZLVH��
��� )RU�WKH�'LVWDQFH�VHOHFW�D�YDOXH�EHWZHHQ��P�DQG��P�
��� $GG�6WDUW�]RQH����6HOHFW�6WDUW=RQHV�!�&UHDWH�QHZ�VWDUW�]RQH��
��� )RU�WKH�SDUDPHWHU�)ROORZLQJ�IURP�VHOHFW��'HIDXOW��
��� )RU�WKH�'LUHFWLRQ�VHOHFW�&:��&ORFNZLVH��
��� )RU�WKH�'LVWDQFH�VHOHFW�D�YDOXH�EHWZHHQ��P�DQG��P�
��� 6HW�YDOXHV�IRU�$QJOH�PLQ���DQG�$QJOH�PLQ���WR�HQVXUH�WKDW�WKH�URERW�GRHV�QRW�OHDYH�WKLV

DUHD�LPPHGLDWHO\�
��� 6HOHFW�(GLW�SHUFHQWDJH���6HW�WKH�VWDUW�]RQH�SHUFHQWDJH�IRU�VWDUW�]RQH���WR������6HW�WKH

VWDUW�]RQH�SHUFHQWDJH�IRU�VWDUW�]RQH���WR�����

������5HWXUQ�WR�VWDWLRQ�ZLWK�D�VWDWLRQ�ORRS
7KLV�H[DPSOH�GHVFULEHV�KRZ�WR�VHW�XS�D�VSHFLDO�ORRS�WR�UHWXUQ�WKH�URERW�WR�WKH�VWDWLRQ��:KHQ
XVLQJ�WKLV�FRQILJXUDWLRQ�LW�LV�QRW�QHFHVVDU\�WR�XVH�D�SRVLWLRQLQJ�EHDFRQ�

,Q�WKLV�H[DPSOH

� WKHUH�LV�MXVW�RQH�ZLUH�WKDW�GHILQHV�WKH�DUHD�WR�EH�PRZHG��WKLV�ZLUH�LV�QDPHG��/DZQ�
� WKH�DGGLWLRQDO�ZLUH�WR�UHWXUQ�WR�WKH�VWDWLRQ�LV�QDPHG��/RRS��

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���,QVWDOODWLRQ

7KH�ZLUH��/DZQ��LV�FRQILJXUHG�IRU�WKH�URERW�WR�PRZ�QRUPDOO\��:KHQ�LW�UHWXUQV�WR�WKH�FKDUJLQJ
VWDWLRQ�LW�ZLOO�IROORZ�WKH�WUDFNERUGHU�XQWLO�LW�UHDFKHV�WKH�VWDWLRQ��/RRS��ZLUH��,W�ZLOO�WKHQ�IROORZ
WKH�ZLUH�XQWLO�LW�UHDFKHV�WKH�VWDWLRQ�

)LJXUH�����'LPHQVLRQV�RI�WKH�VWDWLRQ�ORRS

� 7KH�GLVWDQFH�EHWZHHQ�WKH�VWDWLRQ�DQG�WKH�HQG�RI�WKH�VWDWLRQ�ORRS��/HQJWK����LV����P
PD[LPXP��7KH�WRWDO�OHQJWK�RI�WKH�ORRS�LV��P�

� 7KH�:LGWK�RI�WKH�ORRS�LV�0D[LPXP�WUDFN�ERUGHU�ZLGWK������P

7KLV�WKHUHIRU�UHSUHVHQWV�DQ�DEVROXWH�PD[LPXP�ZLGWK�RI����P
� 7KH�GHSWK�RI�WKH�ORRS�ZLUH�ZLWKLQ�WKH�ILHOG�WR�EH�PRZHG��'���PXVW�EH�����P

)LJXUH�����'HSWK�RI�ORRS�ZLUH�ZLWKLQ�WKH�ILHOG�WR�EH�PRZHG

� ,I�WKH�VWDWLRQ�LV�ORFDWHG�RXWVLGH�RI�WKH�ILHOG�WR�EH�PRZHG��WKH�GHSWK�RI�WKH�ORRS�ZLUH��'���FDQ
EH�D�PD[LPXP�GHSWK�RI�����P�

)LJXUH�����'HSWK�RI�ORRS�ZLUH�RXWVLGH�RI�WKH�ILHOG�WR�EH�PRZHG

:KHQ�LQVWDOOLQJ�WKH�ZLUH�IRU�WKH��ODZQ��ORRS�DOO�WKH�FRQGLWLRQV�GHVFULEHG�LQ�,QVWDOOLQJ�WKH
SHULSKHUDO�ZLUH��SDJH�����PXVW�EH�UHVSHFWHG��7KLV�LQFOXGHV�WKH�FRQGLWLRQV�UHTXLUHG�IRU
PXOWL�ILHOGV�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��



&KDSWHU���,QVWDOODWLRQ

&RQILJXUDWLRQ

&RQILJXUDWLRQ�RI�WKLV�LQVWDOODWLRQ�PXVW�EH�GRQH�XVLQJ�WKH�PHQXV��7KH�LQVWUXFWLRQV�JLYHQ�EHORZ
DUH�WKH�PLQLPXP�VHW�RI�FRQILJXUDWLRQ�SDUDPHWHUV�WKDW�PXVW�EH�VHW�IRU�WKLV�W\SH�RI�LQVWDOODWLRQ�
)RU�LQIRUPDWLRQ�RQ�DOO�WKH�FRQILJXUDWLRQ�SDUDPHWHUV�DYDLODEOH�VHH�WKH�7HFKQLFLDQ
V�PHQX
�SDJH������

�� 3UHVV���RQ�WKH�LQWHUIDFH�VFUHHQ�IRU�D�IHZ�VHFRQGV�WR�REWDLQ�WKH�WHFKQLFLDQ
V�PHQX�
�� 6HOHFW�,QIUDVWUXFWXUH�!�3HULSKHUDO�ZLUHV
�� 2Q�WKH��:LUH�VHWWLQJV��VFUHHQ��VHOHFW�WKH�ILUVW�HQWU\�LQ�WKH�OLVW�:LUH�&+^;`� �
�� 5HQDPH�WKLV�:LUH�WR�/223�
�� 6HOHFW�6LJQDO�FKDQQHO�DQG�DVVLJQ�WKH�FKDQQHO�QXPEHU�IRU�WKH�VWDWLRQ�ORRS�
�� &KHFN�WKH�YDOXH�VKRZQ�DW�WKH�WRS�RI�WKH�VFUHHQ��7KLV�VKRXOG�EH�SRVLWLYH��,I�LW�LV�QRW��VHOHFW

5HYHUVH�SKDVH�DQG�FKHFN�WKH�EXWWRQ�21�
�� 3UHVV� �WZLFH�WR�UHWXUQ�WR�WKH�,QIUDVWUXFWXUH�PHQX�
�� 6HOHFW�3DUFHOV�DQG�WKHQ�VHOHFW�WKH�SDUFHO�DVVRFLDWHG�ZLWK�WKH�/223�ZLUH�
�� 6HOHFW�5HWXUQ�GLUHFWLRQ�DQG�FKRRVH�ZKHWKHU�\RX�ZDQW�WKH�URERW�WR�UHWXUQ�LQ�D�FORFNZLVH

RU�FRXQWHUFORFNZLVH�GLUHFWLRQ�
��� 'LVDEOH�WKH�XVH�RI�WKH�WUDFNERUGHU��6HOHFW�8VH�WUDFNERUGHU�DQG�FKHFN�WKH�EXWWRQ�2))�

7KLV�HQVXUHV�WKDW�ZKHQ�WKH�URERW�LV�LQ�WKLV�ILHOG��LW�ZLOO�MXVW�IROORZ�WKH�ZLUH�WR�UHDFK�WKH
VWDWLRQ�

��� 3UHVV� �WZLFH�WR�UHWXUQ�WR�WKH�,QIUDVWUXFWXUH�PHQX�
��� 6HOHFW�&UHDWH�QHZ�ZLUH� �
��� 6HOHFW�WKH�QHZO\�FUHDWHG�ZLUH�DQG�SUHVV� �
��� 5HQDPH�WKLV�ILHOG�WR�/$:1�
��� 6HOHFW�6LJQDO�FKDQQHO�DQG�DVVLJQ�WKH�FKDQQHO�QXPEHU�IRU�WKH�ODUJH�ILHOG�WR�EH�PRZHG�
��� &KHFN�WKH�YDOXH�VKRZQ�DW�WKH�WRS�RI�WKH�VFUHHQ��7KLV�VKRXOG�EH�SRVLWLYH��,I�LW�LV�QRW��VHOHFW

5HYHUVH�SKDVH�DQG�FKHFN�WKH�EXWWRQ�21�
��� 3UHVV� �WZLFH�WR�UHWXUQ�WR�WKH�,QIUDVWUXFWXUH�PHQX�
��� 6HOHFW�3DUFHOV�DQG�WKHQ�VHOHFW�WKH�SDUFHO�DVVRFLDWHG�ZLWK�WKH�/$:1�ZLUH�
��� 6HW�WKH�5HWXUQ�GLUHFWLRQ�WR�WKH�VDPH�DV�DERYH�
��� 6HOHFW�8VH�WUDFNERUGHU�DQG�FKHFN�WKH�EXWWRQ�21��7KLV�HQVXUHV�WKDW�ZKHQ�WKH�URERW�LV�LQ

WKLV�ILHOG��LW�ZLOO�IROORZ�WKH�WUDFNERUGHU�XQWLO�LW�UHDFKHV�WKH�/223�ILHOG�
��� 6HOHFW�1HLJKERULQJ�SDUFHOV� ��&KHFN�WKH�EXWWRQ�QH[W�WR�WKH�/223�SDUFHO�
��� 3UHVV� �WR�H[LW�WKLV�PHQX�
��� 6HOHFW�(GLW�SDUFHOV�SHUFHQWDJH� ��6HW�WKH�YDOXH�WR������IRU�WKH�ODZQ�SDUFHO�
��� 3UHVV� �WR�UHWXUQ�WR�WKH�,QIUDVWUXFWXUH�PHQX�
��� 6HOHFW�,QIUDVWUXFWXUH�!�6WDWLRQV� �!�&UHDWH�QHZ�VWDWLRQ� �
��� $�QDPH�LV�JHQHUDWHG�WKDW�\RX�FDQ�PRGLI\�LI�\RX�ZDQW�
��� 6HOHFW�&RQQHFWHG�WR�SDUFHOV ��$�OLVW�RI�SDUFHOV�LV�SUHVHQWHG��6HOHFW�WKH�SDUFHO�LQVLGH�WKH

/223�ZLUH�DQG�FKHFN�WKH�EXWWRQ�21�
��� 6HOHFW�6WDWLRQ�LQVLGH�SDUFHO
V�ZLUH��&KHFN�WKH�EXWWRQ�21�LI�WKH�VWDWLRQ�LV�LQVLGH�WKH�/223

ZLUH��,Q�WKH�H[DPSOH�VKRZQ�DERYH�LW�LV�RXWVLGH��WKH�ZLUH�

������&RPSOH[�JDUGHQ�DQG�ZLWK�VWDWLRQ�ORRS
7KLV�H[DPSOH�LOOXVWUDWHV�DQ�LQVWDOODWLRQ�XVLQJ�PXOWL�ILHOGV�LQ�D�FRPSOH[�JDUGHQ�DUUDQJHPHQW
ZLWK�DQ�DGGLWLRQDO�ORRS�WR�UHWXUQ�WKH�URERW�WR�WKH�FKDUJLQJ�VWDWLRQ�

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������
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)LJXUH�����0XOWL�ILHOG�LQVWDOODWLRQ�IRU�D�FRPSOH[�JDUGHQ

7KH�GHWDLOV�RI�WKLV�LQVWDOODWLRQ�DUH�OLVWHG�EHORZ�

� 7KH�VWDWLRQ�LV�FRQQHFWHG�WR�D�VWDWLRQ�UHWXUQ�ORRS�
� 7KH�VWDWLRQ�UHWXUQ�ORRS�RYHUODSV�ZLWK�:LUH���DQG�:LUH���
� :LUH���RYHUODSV�ZLWK�:LUH���
� :LUH���RYHUODSV�ZLWK�:LUH���
� :LUH���LV�D�FRQVLGHUDEOH�GLVWDQFH�IURP�WKH�FKDUJLQJ�VWDWLRQ��7R�HFRQRPL]H�RQ�WKH�OHQJWK

RI�ZLUH�WR�UHWXUQ�IURP�WKLV�ILHOG�WR�WKH�FKDUJLQJ�VWDWLRQ�DQ�DGGLWLRQDO�ER[�KDV�EHHQ�LQVWDOOHG
QH[W�WR�:LUH���WR�KRXVH�D�VLJQDO�FKDQQHO�ERDUG�

&RQILJXUDWLRQ

7KH�HVVHQWLDO�FRQILJXUDWLRQ�SDUDPHWHUV�IRU�WKLV�LQVWDOODWLRQ�DUH�JLYHQ�EHORZ�

)RU�GHWDLOV�RQ�DOO�WKH�FRQILJXUDWLRQ�SDUDPHWHUV�VHH�WKH�7HFKQLFLDQ
V�PHQX��SDJH������

�� 3UHVV���RQ�WKH�LQWHUIDFH�VFUHHQ�IRU�D�IHZ�VHFRQGV�WR�REWDLQ�WKH�WHFKQLFLDQ
V�PHQX�
�� 6HOHFW�,QIUDVWUXFWXUH�!�3HULSKHUDO�ZLUHV�
�� 2Q�WKH��:LUH�VHWWLQJV��VFUHHQ��VHOHFW�WKH�ILUVW�HQWU\�LQ�WKH�OLVW�:LUH�&+^;`� �
�� 5HQDPH�WKLV�:LUH�WR�/223�
�� 6HOHFW�6LJQDO�FKDQQHO�DQG�DVVLJQ�WKH�FKDQQHO�QXPEHU�IRU�WKH�VPDOO�VWDWLRQ�ORRS�
�� &KHFN�WKH�YDOXH�VKRZQ�DW�WKH�WRS�RI�WKH�VFUHHQ��7KLV�VKRXOG�EH�SRVLWLYH��,I�LW�LV�QRW��VHOHFW

5HYHUVH�SKDVH�DQG�FKHFN�WKH�EXWWRQ�21�
�� 3UHVV� �WR�UHWXUQ�WR�WKH��:LUH�6HWWLQJV��VFUHHQ�
�� 6HOHFW�&UHDWH�QHZ�ZLUH� �DQG�FUHDWH�IRXU�PRUH�ZLUH��:LUHV�������$VVLJQ�WKH�UHTXLUHG

FKDQQHO�QXPEHU�WR�HDFK�DQG�FKHFN�WKH�SKDVH�YDOXH�
�� 3UHVV� �WR�UHWXUQ�WR�WKH�,QIUDVWUXFWXUH�PHQX�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��



&KDSWHU���,QVWDOODWLRQ

��� 6HOHFW�3DUFHOV�
��� 6HOHFW�WKH�SDUFHO�DVVRFLDWHG�ZLWK�WKH�/223�ZLUH�
��� 6HOHFW�8VH�WUDFNERUGHU�DQG�FKHFN�WKH�EXWWRQ�2))��7KLV�HQVXUHV�WKDW�ZKHQ�WKH�URERW�LV�LQ

WKLV�ILHOG��LW�ZLOO�MXVW�IROORZ�WKH�ZLUH�WR�UHDFK�WKH�VWDWLRQ�
��� 6HOHFW�1HLJKERULQJ�SDUFHOV� �DQG�FKHFN�WKH�EXWWRQV�QH[W�WR�:LUH���DQG�:LUH���
��� 3UHVV� �WR�UHWXUQ�WR�WKH�3DUFHOV�OLVW�
��� 6HOHFW�HDFK�RI�WKH�RWKHU�SDUFHOV�LQ�WXUQ��,Q�DOO�RI�WKHVH�FDVHV�VHW�8VH�WUDFNERUGHU�WR�21�
��� )RU�:LUH���SDUFHO��VHOHFW�1HLJKERULQJ�SDUFHOV� �DQG�FKHFN�WKH�EXWWRQ�QH[W�WR�:LUH���
��� 3UHVV� �WR�UHWXUQ�WR�WKH�3DUFHOV�OLVW�
��� 6HOHFW�(GLW�SDUFHOV�SHUFHQWDJH� ��6HW�WKH�YDOXH�IRU�WKH�/223�SDUFHO�WR�����6HW�WKH�YDOXHV

IRU�WKH�RWKHU�SDUFHOV�DV�UHTXLUHG�EDVHG�RQ�WKH�UHODWLYH�VL]HV�RI�WKH�ILHOGV�
��� 6HOHFW�WKH�QHZO\�FUHDWHG�ILHOG�DQG�SUHVV� �
��� 3UHVV� �WR�UHWXUQ�WR�WKH�,QIUDVWUXFWXUH�PHQ�
��� 6HOHFW�6WDWLRQV� �!�&UHDWH�QHZ�VWDWLRQ� �
��� $�QDPH�LV�JHQHUDWHG�ZKLFK�\RX�FDQ�PRGLI\�LI�UHTXLUHG�
��� 6HOHFW�&RQQHFWHG�WR�SDUFHOV ��$�OLVW�RI�SDUFHOV�LV�SUHVHQWHG��6HOHFW�WKH�SDUFHO�LQVLGH�WKH

/223�ILHOG�DQG�FKHFN�WKH�EXWWRQ�21�
��� 6HOHFW�6WDWLRQ�LQVLGH�SDUFHO
V�ZLUH��&KHFN�WKH�EXWWRQ�21�LI�WKH�VWDWLRQ�LV�LQVLGH�WKH�/223

ZLUH�

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������
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��8VLQJ�\RXU�URERW
%HIRUH�XVLQJ�WKH�URERW�UHIHU�WR�WKH�6DIHW\�PHDVXUHV��SDJH�����

7KHUH�DUH�D�QXPEHU�RI�VHFXULW\�LFRQV��SDJH�����RQ�WKH�URERW�DQG�LW�LV�LPSRUWDQW�WKDW�\RX
XQGHUVWDQG�ZKDW�HDFK�RI�WKHP�PHDQV�DQG�UHVSHFW�DOO�RI�WKHP�

7R�HQVXUH�RSWLPDO�RSHUDWLRQ�RI�\RXU�URERW��LW�LV�LPSRUWDQW�WKDW�LW�LV�ZHOO�PDLQWDLQHG�DQG
VHUYLFHG��SDJH������

7KH�XVHU�LQWHUIDFH���SDJH�����HQDEOHV�\RX�WR�PDQDJH�WKH�RSHUDWLRQ�RI�\RXU�URERW�

����6DIHW\�PHDVXUHV

1RWH���%HIRUH�VWDUWLQJ�\RXU�URERW��FKHFN�WKDW�WKH�DUHD�WR�EH�PRZHG�LV�IUHH�IURP
REVWDFOHV�VXFK�DV�WR\V��WRROV��JDUGHQ�ZDVWH��SHEEOHV������7KHVH�FRXOG�GDPDJH�\RXU
URERW�RU�FDXVH�D�EUHDNGRZQ�

6ORSHV��1HYHU�OHDYH�\RXU�URERW�RQ�D�VORSH�

&KDUJLQJ�WKH�EDWWHU\��7KH�EDWWHU\�PXVW�DOZD\V�EH�FKDUJHG�XVLQJ�WKH�FKDUJLQJ�VWDWLRQ�
$Q\�RWKHU�SRZHU�VRXUFH��FDU�EDWWHU\�FKDUJHU�������FDQ�FDXVH�GDPDJH�DQG�ORVV�RI
ZDUUDQW\�FRYHUDJH��1HYHU�FRQQHFW�DQ�H[WHUQDO�HOHFWULFDO�HOHPHQW�WR�WKH�EDWWHU\�FDEOH�

6HDOHG�SDUWV��<RXU�URERW�FRQWDLQV�FRPSRQHQWV�WKDW�DUH�VHQVLWLYH�WR�HOHFWURVWDWLF
GLVFKDUJH��'R�QRW�DWWHPSW�WR�DFFHVV�VHDOHG�SDUWV�

,PSRUWDQW���,I�\RX�QRWLFH�XQXVXDO�EHKDYLRU�RU�ZHDU��FXWWLQJ�EODGHV�ZRUQ��PLVVLQJ�VFUHZ
RU�QXW��GHIHFWLYH�FDEOH��������VWRS�WKH�PDFKLQH�DQG�FRQWDFW�DQ�DXWKRUL]HG�WHFKQLFLDQ�

:DUQLQJ���$OZD\V�XQSOXJ�WKH�FKDUJLQJ�VWDWLRQ�EHIRUH�RSHQLQJ�LW�

,Q�WKRVH�VLWXDWLRQV�ZKHUH�WKHUH�LV�QR�SOXJ��UHPRYH�WKH�IXVH�IURP�WKH�FKDUJLQJ�VWDWLRQ�

,PSRUWDQW���ZKHQ�PDQLSXODWLQJ�WKH�URERW�RU�WKH�FKDUJLQJ�VWDWLRQ�

� 'R�QRW�RYHUUHDFK�\RXUVHOI�DQG�NHHS�\RXU�EDODQFH�DW�DOO�WLPHV�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��



&KDSWHU���8VLQJ�\RXU�URERW

� 7DNH�FDUH�RI�\RXU�IRRWLQJ�RQ�VORSHV�
� $OZD\V�ZDON��QHYHU�UXQ�

,PSRUWDQW���$OZD\V�ZHDU�VXEVWDQWLDO�IRRWZHDU�DQG�ORQJ�WURXVHUV�ZKLOH�RSHUDWLQJ�WKH
PDFKLQH�

1RWH���7KH�RSHUDWRU�RU�XVHU�LV�UHVSRQVLEOH�IRU�DFFLGHQWV�RU�KD]DUGV�RFFXUULQJ�WR�RWKHU
SHRSOH�RU�WKHLU�SURSHUW\�

1RWH���1HYHU�SLFN�XS�RU�FDUU\�WKH�URERW�ZKLOH�WKH�PRWRU�LV�UXQQLQJ�

1RWH���'R�QRW�OHDYH�WKH�PDFKLQH�WR�RSHUDWH�XQDWWHQGHG�LI�\RX�NQRZ�WKHUH�DUH�SHWV�
FKLOGUHQ�RU�SHRSOH�LQ�WKH�YLFLQLW\�

1RWH���1HYHU�RSHUDWH�WKH�PDFKLQH�DQG�RU�LWV�SHULSKHUDOV�ZLWK�GHIHFWLYH�JXDUGV�RU
VKLHOGV��RU�ZLWKRXW�VDIHW\�GHYLFHV�

1RWH���$YRLG�XVLQJ�WKH�PDFKLQH�LQ�EDG�ZHDWKHU�FRQGLWLRQV�HVSHFLDOO\�ZKHQ�WKHUH�LV�D
ULVN�RI�OLJKWQLQJ�

����6DIHW\�QRWLFHV
7KH�V\PEROV�VKRZQ�EHORZ�DSSHDU�RQ�WKH�PDFKLQH�

(DFK�RI�WKHP�LV�GHVFULEHG�EHORZ�

:DUQLQJ��7KLV�DXWRPDWLF�PDFKLQH�FDQ�EH�GDQJHURXV�LI�PLVXVHG��:DUQLQJV�DQG
VDIHW\�LQVWUXFWLRQV�RQ�WKH�PDFKLQH�DQG�GHVFULEHG�LQ�WKLV�PDQXDO�PXVW�EH�IROORZHG
H[DFWO\�WR�HQVXUH�LWV�VDIH�XVH�

,QVWUXFWLRQV��5HDG�WKLV�PDQXDO�FDUHIXOO\�EHIRUH�XVLQJ�WKLV�PDFKLQH�

(FKR�(8�GHFOLQHV�DQ\�UHVSRQVLELOLW\�LI�WKLV�PDFKLQH�LV�XVHG�E\�SHUVRQV�ZKR�DUH�QRW
IDPLOLDU�ZLWK�KRZ�LW�ZRUNV�RU�ZLWK�WKH�FRQWHQWV�RI�WKLV�PDQXDO�

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������
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+DQGOLQJ�WKH�PDFKLQH��1HYHU�SODFH�KDQGV�RU�IHHW�XQGHU�RU�QHDU�WKH�PDFKLQH
ZKHQ�LW�LV�RSHUDWLRQ�

6WRS�WKH�PDFKLQH��$OZD\V�VWRS�WKH�PDFKLQH�DQG�ZDLW�IRU�WKH�FXWWLQJ�EODGHV�WR�VWRS
EHIRUH�KDQGOLQJ�WKH�PDFKLQH�

2SHUDWH�WKH�GLVDEOLQJ�GHYLFH��21�2))�VZLWFK��EHIRUH�ZRUNLQJ�RQ�RU�OLIWLQJ�WKH
PDFKLQH�

+DQGOLQJ�WKH�PDFKLQH��1HYHU�SODFH�KDQGV�RU�IHHW�XQGHU�RU�QHDU�WKH�PDFKLQH
ZKHQ�LW�LV�RSHUDWLRQ�

.HHS�D�VDIH�GLVWDQFH��$OZD\V�NHHS�D�VDIH�GLVWDQFH�IURP�WKH�PDFKLQH�ZKHQ
RSHUDWLQJ�

%HZDUH�RI�SURMHFWLOHV��.HHS�D�VDIH�GLVWDQFH�IURP�WKH�PDFKLQH�ZKHQ�LW�LV
RSHUDWLRQ��&OLSSLQJV�DQG�RWKHU�REMHFWV�VXFK�DV�EUDQFKHV�DQG�SHEEOHV�WKDW�OLH�LQ�WKH
SDWK�RI�WKH�PDFKLQH�PD\�EH�HMHFWHG�ZLWK�IRUFH�FDXVLQJ�LQMXU\�

'R�QRW�ULGH�WKH�PDFKLQH��'R�QRW�ULGH�RQ�WKH�PDFKLQH��1HYHU�XVH�WKH�PDFKLQH�DV
D�PHDQV�RI�WUDQVSRUWDWLRQ��'R�QRW�VWDQG�RU�VLW�RQ�WKH�PDFKLQH�RU�ORDG�REMHFWV�RQWR
LW�RU�WKH�FKDUJLQJ�VWDWLRQ�

$QLPDOV��.HHS�DQLPDOV�DZD\�IURP�WKH�URERW�ZKHQ�LW�LV�RSHUDWLQJ�

6XSHUYLVH�FKLOGUHQ��7KLV�DSSOLDQFH�LV�QRW�LQWHQGHG�IRU�XVH�E\�SHUVRQV��LQFOXGLQJ
FKLOGUHQ��ZLWK�UHGXFHG�SK\VLFDO��VHQVRU\�RU�PHQWDO�FDSDELOLWLHV��RU�ODFN�RI
H[SHULHQFH�DQG�NQRZOHGJH��XQOHVV�WKH\�KDYH�EHHQ�JLYHQ�VXSHUYLVLRQ�RU�LQVWUXFWLRQ
FRQFHUQLQJ�XVH�RI�WKH�DSSOLDQFH�E\�D�SHUVRQ�UHVSRQVLEOH�IRU�WKHLU�VDIHW\�

:DWHU��&OHDQLQJ�ZLWK�ZDWHU�V\VWHPV�FDQ�FDXVH�GDPDJH�

*ORYHV��3URWHFWLYH�JORYHV�PXVW�EH�ZRUQ�ZKHQ�KDQGOLQJ�WKH�URERW��HVSHFLDOO\�WKH
FXWWLQJ�V\VWHP�

.H\ERDUG��7KH�URERW�LV�SURWHFWHG�E\�DQ�DFFHVV�3,1�FRGH�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��
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/RFN��7KH�URERW�LV�HTXLSSHG�ZLWK�DQ�DQWL�WKHIW�V\VWHP�

����7KH�XVHU�LQWHUIDFH
$�VPDUW�ER[��ZKLFK�FRQWDLQV�WKH�RQ�ERDUG�FRPSXWHU�WR�PDQDJH�WKH�RSHUDWLRQV�RI�\RXU�URERW�
LV�ORFDWHG�XQGHU�WKH�6WRS�EXWWRQ�OLG�

1RWH���7KH�URERW�QHHGV�WR�VZLWFKHG�21�EHIRUH�\RX�FDQ�XVH�DQ\�RI�WKH�IXQFWLRQV
DYDLODEOH�IURP�WKH�LQWHUIDFH�

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������
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)LJXUH�����&RPSRQHQWV�RI�WKH�XVHU�LQWHUIDFH

7KH�FRQILJXUDWLRQ�LQWHUIDFH�FRQVLVWV�RI�WKH�IROORZLQJ�FRPSRQHQWV�

����7KH�QXPHULF�EXWWRQV

7KHVH�DUH�XVHG�WR�VHOHFW�PHQX�FKRLFHV�DQG�HQWHU�QXPHULF�YDOXHV�

����/('�VFUHHQ

'LVSOD\V�FXUUHQW�VLWXDWLRQ��6HH�7KH�/('�VFUHHQ��SDJH�����

����/('

/LJKW�LQGLFDWLQJ�WKDW�WKH�XVHU�LQWHUIDFH�LV�VZLWFKHG�21�

����21�EXWWRQ

6ZLWFKHV�WKH�XVHU�LQWHUIDFH�RQ�

����7KH�1DYLJDWLRQ�EXWWRQV

7KH�DUURZ�EXWWRQV�DOORZ�\RX�WR�KLJKOLJKW�PHQX�RSWLRQV�

����7KH�%DFN�EXWWRQ

([LWV�D�PHQX�DQG�UHWXUQV�\RX�WR�WKH�SUHYLRXV�OHYHO�

����7KH�$FFHSW�EXWWRQ

$FFHSWV�DQ�RSHUDWLRQ�RU�VHWWLQJ�

����6HUYLFH�PHQX�EXWWRQ

3URYLGHV�D�QXPEHU�RI�FRPPDQGV�XVHG�PRVW�FRPPRQO\�E\�WKH�VHUYLFH�SHUVRQQHO��6HH
7KH�6HUYLFH�6HWWLQJV�PHQX���SDJH�����

����6HWWLQJV�PHQX�EXWWRQ

$OORZV�\RX�WR�GHILQH�RSHUDWLRQDO�VHWWLQJV��6HH�7KH�6HWWLQJV�PHQX���SDJH������

�����$FWLRQ�PHQX�EXWWRQ

$OORZV�\RX�WR�LVVXH�D�QXPEHU�RI�RSHUDWLQJ�LQVWUXFWLRQV��6HH�7KH�$FWLRQV�PHQX���SDJH
����

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��
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7KH�/('�VFUHHQ

1DPH
7KH�QDPH�RI�WKH�URERW��7R�FKDQJH�WKH�URERW�QDPH��SDJH������

:L)L��0RELOH�FRQQHFWLRQ

�LQGLFDWHV�WKDW�WKH�URERW�LV�FRQQHFWHG�DV�:L)L�FOLHQW��:KHQ�LW�LV�EOLQNLQJ�LW�LV�WU\LQJ�WR
FRQQHFW��:KHQ�LW�LV�VWHDG\��LW�LV�FRQQHFWHG�

:L)L�$FFHVV�3RLQW��$3�

�LQGLFDWHV�WKDW�WKH�URERW�LV�FRQILJXUHG�DV�:L)L�DFFHVV�SRLQW�DQG�LV�ZDLWLQJ�IRU�D�FOLHQW�WR
FRQQHFW�

*36
,QGLFDWHV�WKDW�WKH�URERW�FDQ�GHWHFW�DW�OHDVW���VDWHOOLWHV�DQG�WKDW�LW�NQRZV�LWV�FXUUHQW
ORFDWLRQ�
,I�WKH�*36�LQGLFDWLRQ�LV�EOLQNLQJ�LW�LQGLFDWHV�WKDW�WKH�URERW�FDQQRW�GHWHFW�HQRXJK�VDWHOOLWHV�
7R�VHH�WKH�QXPEHU�RI�VDWHOOLWHV�GHWHFWHG��SDJH������

%DWWHU\�FKDUJH�OHYHO
3HUFHQWDJH�RI�EDWWHU\�FKDUJH�

0HVVDJH
6KRZV�WKH�FXUUHQW�VWDWXV�RI�WKH�URERW�RU�HUURU�PHVVDJH��SDJH������

������8VLQJ�WKH�LQWHUIDFH
7KH�XVHU�LQWHUIDFH�DOORZV�\RX�WR�SHUIRUP�WKH�IROORZLQJ�RSHUDWLRQV�

2SHUDWLRQDO

7R�GHILQH�D�ZHHNO\�PRZLQJ�VFKHGXOH��SDJH������

7R�HQDEOH�GLVDEOH�VSHFLILF�FXWWLQJ�KHDGV��SDJH������

7R�VHW�WKH�QXPEHU�RI�WLPHV�WKH�ERUGHU�PRGH�LV�XVHG�HDFK�ZHHN��SDJH������

7R�DGMXVW�WKH�FXWWLQJ�KHLJKW�RI�WKH�EODGHV��SDJH������

7R�WHPSRUDULO\�EORFN�WKH�RSHUDWLRQ�RI�WKH�URERW��SDJH�������7KLV�LV�XVHIXO�LI�WKH�ILHOG�DUHD
LV�LQ�XVH�GXULQJ�WKH�WLPH�ZKHQ�WKH�URERW�LV�VFKHGXOHG�WR�EH�PRZLQJ��7KH�URERW�ZLOO�UHPDLQ
LQDFWLYH�XQWLO�WKH�V\VWHP�LV�XQEORFNHG�

7R�VHW�WKH�URERW
V�PD[LPXP�ZRUNLQJ�VSHHG���SDJH������

7R�VHW�WKH�URERW
V�PLQLPXP�RSHUDWLQJ�WHPSHUDWXUH��SDJH������

&RQQHFWLYLW\

7R�VHW�XS�WKH�FRQQHFWLYLW\�IRU�WKH�URERW��SDJH�����

������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������
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7R�FRQQHFW�WKH�URERW�DV�D�:L)L�FOLHQW��SDJH�������7KLV�RSHUDWLRQ�DOORZV�\RX�WR�PRQLWRU�WKH
VWDWH�RI�WKH�URERW�DQG�WR�XSORDG�QHZ�VRIWZDUH�

7R�VHWXS�WKH�URERW�DV�D�:L)L�QHWZRUN�$FFHVV�3RLQW���SDJH�����

6HWWLQJV

7R�VHW�WKH�WLPH�]RQH�DQG�WKH�ODQJXDJH�XVHG�IRU�WKH�PHQXV��SDJH������

7R�FKDQJH�WKH�QDPH�RI�WKH�URERW��SDJH������

7R�YLHZ�D�QXPEHU�RI�FKDUDFWHULVWLFV�RI�WKH�URERW��SDJH������

7R�HQDEOH�D�3,1�FRGH��SDJH������

7R�VHW�XS�D�VHFXUH�DQWL�WKHIW�]RQH�LQ�ZKLFK�WKH�URERW�FDQ�RSHUDWH��SDJH������

������7KH�$FWLRQV�PHQX
7KH�RSHUDWLRQV�SURYLGHG�LQ�WKLV�PHQX�GHSHQG�RQ�WKH�FXUUHQW�VWDWH�RI�WKH�PDFKLQH�

� ZKHQ�WKH�URERW�LV�LQ�WKH�ILHOG��SDJH�����
� ZKHQ�WKH�URERW�LV�DW�WKH�FKDUJLQJ�VWDWLRQ��SDJH������

2SHUDWLRQV�ZKHQ�WKH�URERW�LV�LQ�WKH�ILHOG

7KHVH�RSHUDWLRQV�FDQ�EH�SHUIRUPHG�RQ�WKH�URERW�ZKHQ�LW�LV�QRW�LQ�WKH�FKDUJLQJ�VWDWLRQ�

,PSRUWDQW���$OZD\V�VWRS�WKH�URERW�ILUVW�E\�KLWWLQJ�WKH�ELJ�UHG�VWRS�EXWWRQ�

7KHVH�RSHUDWLRQV�ZRXOG�EH�SHUIRUPHG�LI�WKH�URERW�KDV�EHHQ�VWRSSHG�GXULQJ�LWV�QRUPDO
RSHUDWLRQ�VFKHGXOH��RU�LI�LW�KDV�VWRSSHG�EHFDXVH�DQ�DODUP�KDV�EHHQ�UDLVHG��,I�DQ�DODUP
KDV�EHHQ�UDLVHG��\RX�QHHG�WR�FRUUHFW�WKH�SUREOHP�EHIRUH�H[HFXWLQJ�WKH�RSHUDWLRQV��6HH
7URXEOHVKRRWLQJ��(UURU�PHVVDJHV���SDJH������

��*R�FKDUJH
5HWXUQ�WR�WKH�FKDUJLQJ�VWDWLRQ��FKDUJH�WKH�EDWWHU\�DQG�WKHQ�UHVXPH�PRZLQJ�

��&KDUJH�	�VWD\
5HWXUQ�WR�WKH�FKDUJLQJ�VWDWLRQ�DQG�VWD\�WKHUH�XQWLO�D�QHZ�LQVWUXFWLRQ�LV�LVVXHG�

��0RZ
&RQWLQXH�WKH�PRZLQJ�VFKHGXOH�DIWHU�DQ�LQWHUUXSWLRQ�

��%RUGHU
([HFXWH�ERUGHU�PRGH��SDJH�����DQG�WKHQ�UHWXUQ�WR�WKH�FKDUJLQJ�VWDWLRQ�

1RWH���7KLV�RSWLRQ�LV�RQO\�DYDLODEOH�IRU�D�VLQJOH�ILHOG�LQVWDOODWLRQ�ZLWK�D�SRVLWLRQLQJ
EHDFRQ�

7R�H[HFXWH�WKH�RSHUDWLRQV

�� &OLFN� �
��

3UHVV�WKH�XS� �DQG�GRZQ� �DUURZV�WR�KLJKOLJKW�WKH�UHTXLUHG�FRPPDQG��RU�SUHVV�WKH
QXPHULF�NH\�WKDW�DSSHDUV�LQ�IURQW�RI�WKH�FRPPDQG�

�� 3UHVV� �
�� &ORVH�WKH�OLG�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ��
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1RWH���,I�WKH�OLG�LV�QRW�FORVHG�ZLWKLQ����VHFRQGV��WKH�RSHUDWLRQ�LV�FDQFHOHG�DQG�\RX
ZLOO�QHHG�WR�UHSHDW�WKLV�SURFHGXUH�

1RWH���,I�WKH�RSHUDWLRQ�GRHV�QRW�VWDUW�HYHQ�LI�WKH�OLG�DSSHDUV�WR�WKH�FORVHG�VHH
&RUUHFWLQJ�OLG�FORVXUH�SUREOHPV��SDJH������

2SHUDWLRQV�ZKHQ�WKH�URERW�LV�DW�WKH�FKDUJLQJ�VWDWLRQ

8VH�WKHVH�RSHUDWLRQV�WR�RYHUULGH�WKH�UHJXODU�RSHUDWLQJ�VFKHGXOH�

��0RZ�QRZ
/HDYH�WKH�FKDUJLQJ�VWDWLRQ�DQG�FRQWLQXH�PRZLQJ�

��0RZ�DIWHU�FKDUJH
5HPDLQ�LQ�WKH�FKDUJLQJ�VWDWLRQ�XQWLO�WKH�EDWWHU\�LV�FKDUJHG�DQG�WKHQ�VWDUW�PRZLQJ�

��6WD\�LQ�VWDWLRQ�DIWHU�FKDUJH
6WD\�LQ�WKH�FKDUJLQJ�VWDWLRQ�XQWLO�D�QHZ�FRPPDQG�LV�LVVXHG�

��%RUGHU
0RZ�LQ�ERUGHU�PRGH��SDJH�����DQG�WKHQ�UHWXUQ�WR�WKH�FKDUJLQJ�VWDWLRQ�

1RWH���7KLV�RSWLRQ�LV�RQO\�DYDLODEOH�IRU�D�VLQJOH�ILHOG�LQVWDOODWLRQ�ZLWK�D�SRVLWLRQLQJ
EHDFRQ�

���0RZ�QRZ�RQ����
/HDYH�WKH�FKDUJLQJ�VWDWLRQ�DQG�FRQWLQXH�PRZLQJ�LQ�D�VSHFLILF�SDUFHO��$�OLVW�RI�SDUFHO
DSSHDUV�LQ�ZKLFK�\RX�FDQ�FKRRVH�WKH�UHTXLUHG�RQH�

1RWH���7KLV�RSWLRQ�RQO\�DSSHDUV�IRU�D�PXOWL�ILHOG�LQVWDOODWLRQ�

7R�H[HFXWH�WKH�RSHUDWLRQV

�� &OLFN� �
��

3UHVV�WKH�XS� �DQG�GRZQ� �DUURZV�WR�KLJKOLJKW�WKH�UHTXLUHG�FRPPDQG��RU�SUHVV�WKH
QXPHULF�NH\�WKDW�DSSHDUV�LQ�IURQW�RI�WKH�FRPPDQG�

�� 3UHVV� �
�� &ORVH�WKH�OLG�

1RWH���,I�WKH�OLG�LV�QRW�FORVHG�ZLWKLQ����VHFRQGV��WKH�RSHUDWLRQ�LV�FDQFHOHG�DQG�\RX
ZLOO�QHHG�WR�UHSHDW�WKLV�SURFHGXUH�

1RWH���,I�WKH�RSHUDWLRQ�GRHV�QRW�VWDUW�HYHQ�LI�WKH�OLG�DSSHDUV�WR�WKH�FORVHG�VHH
&RUUHFWLQJ�OLG�FORVXUH�SUREOHPV��SDJH������

������7KH�6HWWLQJV�PHQX
7KHVH�FRPPDQGV�HQDEOH�\RX�WR�GHILQH�VHWWLQJV�WKDW�FRQWURO�WKH�RSHUDWLRQ�RI�WKH�URERW�

6FKHGXOH�

6HWV�WKH�ZHHNO\�PRZLQJ�VFKHGXOH��SDJH������

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������
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&XWWLQJ�KHDGV�

(QDEOH�GLVDEOH�VSHFLILF�FXWWLQJ�KHDGV���SDJH������

%RUGHU�

6HWV�WKH�QXPEHU�RI�WLPHV�WKH�ERUGHU�PRGH�LV�XVHG�HDFK�ZHHN��SDJH������

1RWH���7KLV�RSWLRQ�LV�RQO\�DYDLODEOH�IRU�D�VLQJOH�ILHOG�LQVWDOODWLRQ�ZKLFK�XVHV�D
SRVLWLRQLQJ�EHDFRQ�WR�ORFDWH�WKH�FKDUJLQJ�VWDWLRQ�

&XWWLQJ�KHLJKW�

$GMXVWV�WKH�FXWWLQJ�KHLJKW�RI�WKH�EODGHV��SDJH������

6\VWHP�ORFNLQJ�

,PSOHPHQWV�D�3,1�FRGH�EHIRUH�D�FRPPDQG�FDQ�EH�H[HFXWHG��SDJH������

6FKHGXOH�

7KLV�FRPPDQG�HQDEOHV�\RX�GHILQH�WKH�WLPHV�GXULQJ�WKH�ZHHN�ZKHQ�WKH�URERW�ZLOO�PRZ�WKH
JUDVV�

� $�PRZLQJ�VFKHGXOH�FDQ�EH�GHILQHG�IRU�HDFK�GD\�RI�WKH�ZHHN�
� $�QXPEHU�RI�PRZLQJ�SHULRGV�FDQ�EH�GHILQHG�IRU�HDFK�GD\�DQG�HDFK�SDUFHO�
� (DFK�GHILQHG�SHULRG�FDQ�EH�DFWLYH��LPSOHPHQWHG��RU�LQDFWLYH��LJQRUHG��
� $�VFKHGXOH�IRU�RQH�GD\��DQG�IRU�RQH�SDUFHO��FDQ�EH�FRSLHG�WR�RWKHU�GD\V�RI�WKH�ZHHN�
� 7KH�FRPSOHWH�VFKHGXOH�FDQ�EH�LJQRUHG�DQG�WKH�URERW�VHW�WR�ZRUN�DW�DOO�WLPHV�

7R�GHILQH�D�PRZLQJ�VFKHGXOH

1RWH���%\�GHIDXOW�ZKHQ�WKH�URERW�LV�GHOLYHUHG��WKH�VFKHGXOH�LV�VHW�WR�ZRUN�FRQWLQXRXVO\�

�� 3UHVV� �
��

3UHVV�WKH�XS� �DQG�GRZQ� �DUURZV�WR�KLJKOLJKW� 6FKHGXOH ��WKHQ�SUHVV� �

$�VFUHHQ�OLNH�WKH�RQH�EHORZ�ZLOO�DSSHDU��,Q�WKH�H[DPSOH�EHORZ��WKHUH�DUH�WZR�FROXPQV�IRU
HDFK�GD\�EHFDXVH�WKHUH�DUH�WZR�SDUFHOV�WKDW�KDYH�EHHQ�GHILQHG��7KLV�VKRZV�WKH�FXUUHQW
VFKHGXOH��ZKHUH�WKH�ZKLWH�EORFNV�UHSUHVHQW�WKH�WLPH�ZKHQ�WKH�URERW�ZLOO�EH�RSHUDWLQJ�LQ
RQH�SDUFHO�

1RWH���%\�GHIDXOW�DOO�WKH�WLPH�SHULRGV�ZLOO�DSSHDU�ZKLWH��PHDQLQJ�WKH�URERW�ZLOO
ZRUN�FRQWLQXRXVO\�

�� 8VH�WKH�DUURZ�NH\V�WR�KLJKOLJKW� (GLW �DQG�SUHVV� �

7KH�IROORZLQJ�VFUHHQ�DSSHDUV�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���
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�� 7R�HGLW�WKH�VFKHGXOH��KLJKOLJKW�WKH�SDUFHO�DQG�SUHVV� �
�� 8VH�WKH�OHIW�DQG�ULJKW�DUURZV�WR�VHOHFW�WKH�UHTXLUHG�GD\�RI�WKH�ZHHN��WKHQ�SUHVV�

�� 8VH�WKH�GRZQ�DUURZV�WR�VHOHFW�WKH�UHTXLUHG�SHULRG�LQ�WKH�GD\��DQG�SUHVV� �

�� 8VH�WKH�QXPHULF�NH\ERDUG�WR�HQWHU�WKH�VWDUW�DQG�HQG�WLPH�YDOXHV�ZKHUH�WKH�FXUVRU�LV

IODVKLQJ�WKHQ�SUHVV� �

�� 3UHVV�WKH�GRZQ�DUURZ�NH\�WR�VHOHFW�WKH�DFWLYH�FKHFN�ER[�
�� 3UHVV� �WR�DFWLYDWH�WKH�GHILQHG�VHVVLRQ�

,Q�WKH�ILJXUH�DERYH��3HULRG���LV�DFWLYH��3HULRG���LV�LQDFWLYH�
��� 5HSHDW�WKH�SURFHVV�IRU�DOO�WKH�GD\V�DQG�WKH�WLPH�SHULRGV�UHTXLUHG�

1RWH���<RX�FDQ�FRS\�WKH�GHILQHG�VFKHGXOH�WR�DQRWKHU�GD\��SDJH������

��� 3UHVV� �WR�UHWXUQ�WR�WKH��3DUFHO�6FKHGXOH��VFUHHQ�VKRZQ�DERYH�

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������
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��� 8VH�WKH�DUURZV�WR�VHOHFW� )ROORZ�VFKHG� ��3UHVV� �WR�FKHFN�WKH�EXWWRQ�21�WR�HQVXUH�WKDW�WKH
URERW�IROORZV�WKH�GHILQHG�VFKHGXOH��:KHQ�XQFKHFNHG��WKH�URERW�ZLOO�LJQRUH�WKH�WLPHWDEOH
DQG�ZRUN�FRQWLQXRXVO\�

7R�FRS\�WKH�VFKHGXOH�IURP�RQH�GD\�WR�DQRWKHU

�� )ROORZ�WKH�SURFHGXUH�DERYH�WR�GHILQH�WKH�PRZLQJ�VFKHGXOH�IRU�RQH�GD\�
�� :KHQ�DOO�WKH�UHTXLUHG�SHULRGV�KDYH�EHHQ�GHILQHG��XVH�WKH�GRZQ�NH\�WR�KLJKOLJKW� &RS\ �

3UHVV� �

7KH�IROORZLQJ�VFUHHQ�DSSHDUV�

�� 3UHVV�WKH�QXPEHU�NH\�WKDW�FRUUHVSRQGV�WR�WKH�GD\�WR�ZKLFK�WKH�VFKHGXOH�LV�WR�EH�FRSLHG�
0RUH�WKDQ�RQH�GD\�FDQ�EH�VHOHFWHG�

�� 3UHVV� �
�� 3UHVV� �WR�UHWXUQ�WR�WKH�RYHUYLHZ�RI�WKH�VFKHGXOH�

7R�LJQRUH�WKH�PRZLQJ�VFKHGXOH

�� 3UHVV� �
�� +LJKOLJKW� (GLW �
�� 3UHVV� �
�� 8VH�WKH�DUURZ�NH\V�WR�KLJKOLJKW� )ROORZ�VFKHG� �DQG�SUHVV� �WR�XQFKHFN�WKH�EXWWRQ�

&XWWLQJ�KHDGV�

7KH�URERW�LV�VXSSOLHG�ZLWK���FXWWLQJ�KHDGV�ZKLFK��XQGHU�QRUPDO�FRQGLWLRQV��VKRXOG�DOO�EH�XVHG�
:KHQ�WKHUH�LV�D�SUREOHP�ZLWK�D�FXWWLQJ�KHDG��WKLV�PHQX�DOORZV�\RX�WR�GLVDEOH�LW�

7R�HQDEOH�GLVDEOH�VSHFLILF�FXWWLQJ�KHDGV

�� 3UHVV� �
��

3UHVV�WKH�XS� �DQG�GRZQ� �DUURZV�WR�KLJKOLJKW� &XWWLQJ�KHDGV �DQG�WKHQ�SUHVV� �

7KH�IROORZLQJ�VFUHHQ�DSSHDUV�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���
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7KLV�ILJXUH�LQGLFDWHV�WKDW�DOO�WKH�FXWWLQJ�KHDGV�DUH�HQDEOHG�
�� 3UHVV�WKH�QXPEHU�NH\�V��WKDW�FRUUHVSRQGV�WR�WKH�FXWWLQJ�KHDG�V��\RX�ZLVK�WR�HQDEOH�

GLVDEOH�

1RWH���3UHVVLQJ���RQ�WKH�QXPHULF�NH\SDG�ZLOO�VHOHFW�DOO�WKH�FXWWLQJ�KHDGV�

�� 3UHVV� �
�� 3UHVV� �WR�UHWXUQ�WR�WKH�PDLQ�PHQX�

1RWH���7R�HQDEOH�D�GLVDEOHG�FXWWLQJ�KHDG��UHSHDW�WKH�SURFHGXUH�DERYH��VHOHFWLQJ�WKH
GLVDEOHG�KHDG�

%RUGHU�

6HWV�WKH�QXPEHU�RI�WLPHV�WKH�ERUGHU�PRGH�LV�XVHG�HDFK�ZHHN��7KH�ERUGHU�PRGH�ZLOO�EH
LPSOHPHQWHG�DW�UHJXODU�LQWHUYDOV�GXULQJ�WKH�ZHHN�

1RWH���7KLV�RSWLRQ�LV�RQO\�DYDLODEOH�IRU�D�VLQJOH�ILHOG�LQVWDOODWLRQ�ZLWK�D�SRVLWLRQLQJ
EHDFRQ�

7R�VHW�WKH�QXPEHU�RI�ERUGHU�PRGH�RSHUDWLRQV�SHU�ZHHN

�� 3UHVV� �
��

3UHVV�WKH�XS� �DQG�GRZQ� �DUURZV�WR�KLJKOLJKW� %RUGHU �WKHQ�SUHVV� �

7KH�IROORZLQJ�VFUHHQ�DSSHDUV�

�� 8VH�WKH�OHIW�DQG�ULJKW�DUURZ�NH\V�WR�VFUROO�WR�WKH�UHTXLUHG�QXPEHU�RI�ERUGHU�PRGHV�SHU
ZHHN�

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������
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�� 3UHVV� �
�� 3UHVV� �WR�UHWXUQ�WR�WKH�PDLQ�PHQX�

&XWWLQJ�KHLJKW�

7KLV�FRPPDQG�VHWV�WKH�KHLJKW�RI�WKH�EODGHV��:KHQ�XVLQJ�WKH�URERW�IRU�WKH�ILUVW�WLPH�LQ�WKH
VHDVRQ�RU�DIWHU�EHLQJ�VZLWFKHG�RII�IRU�VHYHUDO�GD\V��WKH�JUDVV�PD\�EH�WRR�GHQVH�RU�WRR�KLJK�
,Q�WKLV�FDVH�LW�LV�UHFRPPHQGHG�WKDW�\RX�LQFUHDVH�WKH�PRZLQJ�KHLJKW�IRU�D�IHZ�GD\V�EHIRUH
JUDGXDOO\�UHGXFLQJ�LW�DJDLQ�

7R�VHW�WKH�FXWWLQJ�KHLJKW

�� 3UHVV� �
��

3UHVV�WKH�XS� �DQG�GRZQ� �DUURZV�WR�KLJKOLJKW� &XWWLQJ�KHLJKW �WKHQ�SUHVV� �

7KH�IROORZLQJ�VFUHHQ�DSSHDUV��ZKLFK�VKRZV�WKH�FXUUHQW�KHLJKW�DW�ZKLFK�WKH�KHDGV�DUH
VHW�

1RWH���,I�WKLV�YDOXH�LV�QHJDWLYH��LW�LPSOLHV�WKDW�D�UHVHW�RI�WKH�SDUDPHWHUV�KDV�WDNHQ
SODFH�DQG�WKDW�WKH�EODGH�KHLJKW�YDOXHV�QHHG�WR�EH�UH�FDOLEUDWHG��6HH�7KH�6HUYLFH
PHQX��SDJH������

�� 3UHVV�WKH�GRZQ�DUURZ�NH\�WR�KLJKOLJKW�WKH� 6HW �YDOXH�
�� 8VH�WKH�OHIW�DQG�ULJKW�DUURZ�NH\V�WR�VFUROO�WR�WKH�UHTXLUHG�YDOXH�

�� 3UHVV� �WR�VHW�WKH�QHZ�KHLJKW�

7KH�FXWWLQJ�KHDGV�ZLOO�EH�UDLVHG�RU�ORZHUHG��:KHQ�WKH�SURFHVV�LV�FRPSOHWH��WKH�VFUHHQ
ZLOO�UHDSSHDU�WR�VKRZ�WKH�XSGDWHG�FXWWLQJ�KHLJKW�

�� 3UHVV� �WR�UHWXUQ�WR�WKH�PDLQ�PHQX�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���
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6\VWHP�ORFNLQJ�

7KLV�FRPPDQG�HQDEOHV�\RX�WR�EORFN�WKH�XVH�RI�WKH�URERW��7KLV�LV�XVHIXO�LI�WKH�ILHOG�DUHD�LV�LQ
XVH�GXULQJ�WKH�WLPH�ZKHQ�WKH�URERW�LV�VFKHGXOHG�WR�EH�PRZLQJ��7KH�URERW�ZLOO�UHPDLQ�LQDFWLYH
XQWLO�WKH�V\VWHP�LV�XQEORFNHG�

1RWH���,W�LV�DOVR�SRVVLEOH�WR�HQDEOH�D�3,1�FRGH��SDJH������ZKLFK�PXVW�EH�HQWHUHG
EHIRUH�VSHFLILF�FRPPDQGV�FDQ�EH�LVVXHG�

7R�ORFN�WKH�V\VWHP

�� 3UHVV� �
��

3UHVV�WKH�XS� �DQG�GRZQ� �DUURZV�WR�KLJKOLJKW� 6\VWHP�ORFNLQJ �WKHQ�SUHVV� �

�� +LJKOLJKW� 2. �WKHQ�SUHVV� �

7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU�DQG�\RX�ZLOO�QHHG�WR�HQWHU�WKH�URERW
V�SLQ�FRGH�LQ�RUGHU�WR
DFFHVV�WKH�PHQXV�DJDLQ�

7R�XQORFN�WKH�V\VWHP

�� (QWHU�WKH���GLJLW�3,1�FRGH�
�� 3UHVV� �

7KH�URERW�ZLOO�WKHQ�ZDLW�IRU�D�QHZ�FRPPDQG�WR�EH�LVVXHG�

��������/&'�VHWWLQJV

7R�PRGLI\�WKH�/&'�VHWWLQJV

�� 3UHVV� �IRU�D�IHZ�VHFRQGV�

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������
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��
3UHVV�WKH�ULJKW� �DQG� �DUURZ�EXWWRQV�WR�FKDQJH�WKH�FRQWUDVW

��
3UHVV�WKH�XS� �DQG�GRZQ� �DUURZV�WR�KLJKOLJKW� 7HPSHUDWXUH�$XWR�$GM ��:KHQ�WKLV�RSWLRQ
LV�FKHFNHG�21��WKH�/&'�FRQWUDVW�LV�DXWRPDWLFDOO\�DGMXVWHG�DFFRUGLQJ�WR�WKH�DPELHQW

WHPSHUDWXUH��3UHVV� �WR�FKHFN�RU�XQFKHFN�WKLV�RSWLRQ�
�� 3UHVV�WKH���NH\�WR�LQYHUW�WKH�FRORUV�EODFN�DQG�ZKLWH�
�� 3UHVV�WKH���NH\�WR�UHYHUW�WR�WKH�IDFWRU\�VHWWLQJV�
�� 3UHVV� �WR�H[LW�WKLV�PHQX�

������7KH�6HUYLFH�6HWWLQJV�PHQX
7KLV�PHQX�ZLOO�EH�XVHG�SULPDULO\�E\�VHUYLFH�WHFKQLFLDQV�

5HJLRQDO�SDUDPHWHUV�

(QDEOHV�\RX�WR�VHW�WKH�WLPH�]RQH�DQG�WKH�ODQJXDJH�XVHG�IRU�WKH�PHQXV��SDJH������

&RQQHFWLRQV�

(QDEOHV�\RX�WR�VHW�XS�WKH�FRQQHFWLYLW\�IRU�WKH�URERW��SDJH������

2SHUDWLRQV�

(QDEOHV�\RX�WR�VHW�VRPH�RSHUDWLQJ�FRQGLWLRQV��SDJH������

'HYLFH�

7KLV�HQDEOHV�\RX�WR�GHILQH�D�QDPH�IRU�WKH�URERW�DQG�WR�YLHZ�D�QXPEHU�RI�FKDUDFWHULVWLFV
WKDW�UHODWH�WR�WKH�URERW��SDJH������

6HFXULW\�

(QDEOHV�\RX�WR�FKDQJH�RU�GLVDEOH�WKH�3,1�FRGH�DQG�WR�VHW�D��*HRIHQFH���SDJH�������$
*HRIHQFH�GHILQHV�DQ�DUHD�LQ�ZKLFK�WKH�URERW�FDQ�RSHUDWH��,I�LW�PRYHV�RXWVLGH�RI�WKLV�DUHD�
D�QRWLILFDWLRQ�ZLOO�EH�LVVXHG�

��������5HJLRQDO�SDUDPHWHUV
7KLV�PHQX�HQDEOHV�\RX�WR�VHW�WKH�URERW�WLPH�]RQH�DQG�WKH�ODQJXDJH�XVHG�LQ�WKH�PHQXV�

7LPH�]RQH

7R�VHW�WKH�WLPH�]RQH

�� 3UHVV� �
�� 3UHVV�WKH�DUURZ�NH\V�WR�KLJKOLJKW� 5HJLRQDO�SDUDPHWHUV �WKHQ�SUHVV� �
�� 8VH�WKH�OHIW�DQG�ULJKW�DUURZ�NH\V�WR�VFUROO�WR�WKH�UHTXLUHG�WLPH�]RQH�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���
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�� 3UHVV� �WR�DFFHSW�WKH�WLPH�]RQH�
�� 3UHVV� �WR�H[LW�WKH�PHQX�

/DQJXDJH

7R�VHW�WKH�ODQJXDJH

�� 3UHVV� �
�� 3UHVV�WKH�DUURZ�NH\V�WR�KLJKOLJKW� 5HJLRQDO�SDUDPHWHUV �WKHQ�SUHVV� �
�� 3UHVV�WKH�GRZQ�DUURZ�WR�KLJKOLJKW� /DQJXDJH �
�� 3UHVV� �
�� 8VH�WKH�OHIW�DQG�ULJKW�DUURZ�NH\V�WR�KLJKOLJKW�WKH�UHTXLUHG�ODQJXDJH�

�� 3UHVV� �WR�DFFHSW�WKH�ODQJXDJH�
�� 3UHVV� �WR�H[LW�WKH�PHQX�

��������&RQQHFWLRQV
<RX�QHHG�WR�EH�DEOH�WR�FRQQHFW�ZLWK�WKH�URERW�IRU�WKH�IROORZLQJ�UHDVRQV�

� 7R�HQDEOH�WKH�URERW�WR�FRPPXQLFDWH�ZLWK�WKH�SRUWDO�RQ�WKH�ZHE�VHUYHU��7KLV�DOORZV
\RX�WR�PRQLWRU�WKH�VWDWH�RI�WKH�URERW�

� 7R�XSGDWH�WKH�URERW�VRIWZDUH�YHUVLRQ��7KH�URERW�FRQQHFWV�WKH�UHPRWH�VHUYHU�RQ�D
UHJXODU�EDVLV�WR�FKHFN�LI�D�QHZ�VRIWZDUH�YHUVLRQ�LV�DYDLODEOH��,I�WKHUH�LV��WKH�URERW�VWDUWV�WR
GRZQORDG�LW�DV�D�EDFNJURXQG�WDVN�ZKLOH�LW�FRQWLQXHV�WR�ZRUN�DV�XVXDO��$W�WKH�HQG�RI�WKH
QH[W�FKDUJLQJ�SHULRG��WKH�QHZO\�GRZQORDGHG�VRIWZDUH�ZLOO�KDYH�EHHQ�LQVWDOOHG�RQ�WKH�URERW�

6HH�DOVR�0RELOH�FRQQHFWLRQ��SDJH�����

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������
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,3�DGGUHVV�

7KLV�GLVSOD\V�WKH�FXUUHQW�,3�DGGUHVV�RI�WKH�URERW��GHSHQGLQJ�RQ�WKH�PRGH�LQ�ZKLFK�WKH
URERW�LV�RSHUDWLQJ�

0RGHV�FDQ�EH�PRELOH��YSQ��ZLIL��LPDJH���

0RGH

$OORZV�\RX�WR�VHW�WKH�PRGH�LQ�ZKLFK�WKH�URERW�LV�WR�RSHUDWH��7KLV�FDQ�EH�

2))

7KH�URERW�ZLOO�QRW�EH�FRQQHFWHG�WR�D�QHWZRUN�

&OLHQW

7KH�URERW�ZLOO�FRQQHFW�WR�WKH�VHOHFWHG�QHWZRUN�DV�D�FOLHQW��SDJH������

$FFHVV�SRLQW

7KH�URERW�ZLOO�XVH�LWV�LQEXLOW�PRGHP�WR�JHQHUDWH�LWV�RZQ�:L)L�QHWZRUN�WR�ZKLFK�\RX�FDQ
FRQQHFW�

6HDUFK�IRU�QHWZRUNV

7KLV�RSWLRQ�DSSHDUV�ZKHQ�WKH�URERW�LV�QRW�FRQQHFWHG�RU�FDQQRW�GHWHFW�D�:L)L�QHWZRUN�

66,'

7KLV�GLVSOD\V�WKH�QDPH�RI�WKH�:L)L�QHWZRUN�WR�ZKLFK�WKH�URERW�LV�FRQQHFWHG��DQG�DOORZV
\RX�WR�PRGLI\�LW��+LJKOLJKW� ^QHWZRUN�QDPH` �DQG�SUHVV� �

$�OLVW�RI�QHWZRUNV�DSSHDUV�

(QWULHV�LQ�EROG�WH[W�DUH�RQHV�WKDW�WKH�URERW�KDV�FRQQHFWHG�WR�
(QWULHV�LQ�QRUPDO�WH[W�DUH�DYDLODEOH�EXW�ZKLFK�KDYH�QRW�EHHQ�XVHG�
>@�LQGLFDWHV�WKH�DFWXDO�QHWZRUN�WR�ZKLFK�WKH�URERW�LV�FRQQHFWHG�
>�@�LQGLFDWHV�WKDW�WKH�QHWZRUN�WR�ZKLFK�WKH�URERW�LV�FRQQHFWHG��LV�QRW�HQFU\SWHG�XVLQJ
HLWKHU�:3$�RU�:3$��WHFKQRORJLHV��7KLV�LV�WKHUHIRUH�DQ�LQVHFXUH�QHWZRUN�DQG�WKH�>�@
LQGLFDWHV�D�ZDUQLQJ�
>�@�LQGLFDWHV�WKDW�WKH�QHWZRUN�KDV�EHHQ�GLVDEOHG�

7R�FRQQHFW�WR�D�GLIIHUHQW�NQRZQ�QHWZRUN��%HO5RERWLFV�LQ�WKH�H[DPSOH�DERYH���KLJKOLJKW
WKH�QHWZRUN��SUHVV� �DQG�VHOHFW� (QDEOH�1HWZRUN �

7R�PRGLI\�WKH�FXUUHQW�QHWZRUN���%HO5RERWLFV�*XHVW�LQ�WKH�H[DPSOH�DERYH��KLJKOLJKW�WKH
QHWZRUN��SUHVV� ��7KH�IROORZLQJ�RSHUDWLRQV�DUH�DYDLODEOH

� 'LVDEOH�1HWZRUN ��GLVFRQQHFWV�WKH�URERW�IURP�WKLV�QHWZRUN��7KLV�ZLOO�EH�LQGLFDWHG�E\�>�@
SUHFHGLQJ�WKH�QDPH�RI�WKH�QHWZRUN�LQ�WKH�OLVW�

� &KDQJH�3DVVZRUG ��DOORZV�\RX�WR�PRGLI\�WKH�SDVVZRUG�WR�DFFHVV�WKH�QHWZRUN�IURP�WKLV
PDFKLQH�

� )RUJHW�1HWZRUN ��UHPRYHV�WKH�UHFRJQLWLRQ�RI�WKLV�NQRZQ�QHWZRUN�IURP�WKLV�URERW�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���
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8VLQJ�WKH�URERW�DV�D�FOLHQW

)RU�QRUPDO�RSHUDWLRQ�LW�LV�UHFRPPHQGHG�WKDW�\RX�VHW�XS�WKH�URERW�DV�D�:L)L�FOLHQW��7KLV�ZLOO
HQDEOH�LW�WR�FRPPXQLFDWH�ZLWK�WKH�SRUWDO�RQ�WKH�ZHE�VHUYHU�

7R�VHW�XS�WKH�URERW�DV�D�FOLHQW

�� 3UHVV� �
�� +LJKOLJKW� &RQQHFWLRQV �DQG�SUHVV� �
�� +LJKOLJKW� 0RGH �DQG�VHW�LW�WR� &OLHQW �

,I�WKH�URERW�KDV�QRW�EHHQ�FRQQHFWHG�WR�D�:L)L�QHWZRUN��VHOHFWLQJ�WKH�RSWLRQ� 6HDUFK�IRU
QHWZRUNV �ZLOO�VHDUFK�IRU�QHWZRUNV�DQG�SUHVHQW�D�OLVW�RI�WKRVH�DYDLODEOH�

�� +LJKOLJKW�WKH�:L)L�QHWZRUN�UHTXLUHG�DQG�SUHVV� �
�� (QWHU�WKH�SDVVZRUG�IRU�WKH�QHWZRUN�XVLQJ�WKH�NH\ERDUG�
�� +LJKOLJKW� 9 �DQG�SUHVV� �

��������2SHUDWLRQV
7KLV�PHQX�HQDEOHV�\RX�WR�VHW�D�QXPEHU�RI�RSHUDWLQJ�SDUDPHWHUV���

0LQ�WHPS

6HWV�WKH�ORZHVW�WHPSHUDWXUH�WKDW�WKH�URERW�ZLOO�RSHUDWH�DW�

1RWH���0RZLQJ�DW�WRR�ORZ�D�WHPSHUDWXUH�FDQ�GDPDJH�WKH�JUDVV�

(GLW�SDUFHOV�SHUFHQWDJH�

7KLV�RSWLRQ�HQDEOHV�\RX�WR�YLHZ�DQG�PRGLI\�WKH�SHUFHQWDJH�YDOXHV��SDJH������DVVLJQHG
WR�HDFK�RI�WKH�SDUFHOV�WKDW�KDYH�EHHQ�GHILQHG��7KH�SHUFHQWDJH�YDOXH�DVVLJQHG�WR�D�SDUFHO
GHWHUPLQHV�WKH�SURSRUWLRQ�RI�WLPHV�WKH�URERW�ZLOO�VWDUW�PRZLQJ�LQ�WKH�SDUFHO�

7R�VHW�WKH�RSHUDWLQJ�SDUDPHWHUV

�� 3UHVV� �
�� 3UHVV�WKH�DUURZ�NH\V�WR�KLJKOLJKW� 2SHUDWLRQV ��WKHQ�SUHVV� �
��

8VH�WKH�XS� �DQG�GRZQ� �DUURZV�WR�KLJKOLJKW�WKH�UHTXLUHG�SDUDPHWHU��VHH�DERYH��
�� (QWHU�WKH�UHTXLUHG�YDOXH�
�� &KHFN�WKH�FXUUHQW�YDOXHV�KDYH�EHHQ�XSGDWHG�
�� 3UHVV� �WR�UHWXUQ�WR�WKH�PDLQ�PHQX�

��������'HYLFH
7KLV�PHQX�GLVSOD\V�WKH�FKDUDFWHULVWLFV�RI�WKH�GHYLFH�DQG�HQDEOHV�\RX�WR�FKDQJH�WKH�URERW
V
QDPH�

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������
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5RERW�1DPH

%\�GHIDXOW�WKH�QDPH�RI�WKH�URERW�FRUUHVSRQGV�WR�WKH�VHULDO�QXPEHU�

7R�FKDQJH�WKH�QDPH�RI�WKH�URERW

�� 3UHVV� �
�� 3UHVV�WKH�DUURZ�NH\V�WR�KLJKOLJKW� 'HYLFH�LQIR �WKHQ�SUHVV� �
�� +LJKOLJKW� 5RERW�QDPH �DQG�SUHVV�
�� +LJKOLJKW�WKH�EDFN�DUURZ�WR�GHOHWH�WKH�FXUUHQW�QDPH�
�� 8VH�WKH�DOSKD�QXPHULF�NH\ERDUG�WR�HQWHU�WKH�QHZ�QDPH��+LJKOLJKW�HDFK�FKDUDFWHU

UHTXLUHG�DQG�SUHVV� �WR�VHOHFW�LW�
�� +LJKOLJKW� 9 �LQ�WKH�ERWWRP�URZ�DQG�SUHVV� �
�� 3UHVV� �WR�DFFHSW�WKH�QHZ�QDPH�
�� 3UHVV� �WR�UHWXUQ�WR�WKH�PDLQ�PHQX�

'HYLFH�LQIR�

7R�VHH�WKH�GHYLFH�LQIR

�� 3UHVV� �
�� 3UHVV�WKH�DUURZ�NH\V�WR�KLJKOLJKW� 'HYLFH �WKHQ�SUHVV� �
�� +LJKOLJKW� 'HYLFH�LQIR �DQG�SUHVV�
��

8VH�WKH�DUURZV� �� �WR�VFUROO�WKURXJK�WKH�OLVW�

5RERW�QDPH
7KH�QDPH�RI�WKH�URERW�

6HULDO�QXPEHU
6HULDO�QXPEHU�RI�WKH�URERW�

/DWLWXGH
&XUUHQW�ODWLWXGH�RI�WKH�URERW�SRVLWLRQ�

/RQJLWXGH
&XUUHQW�ORQJLWXGH�RI�WKH�URERW�SRVLWLRQ�

9LVLEOH�VDWHOOLWHV
1XPEHU�RI�VDWHOOLWHV�WKDW�WKH�GHYLFH�FDQ�FXUUHQWO\�GHWHFW�

/DW�>*)�FHQWUH@
7KH�FXUUHQW�ODWLWXGH�RI�WKH�FHQWUH�RI�WKH�*HRIHQFH�VHFXULW\�]RQH��SDJH������

/RQJ�>*)�FHQWUH@
7KH�FXUUHQW�ORQJLWXGH�RI�WKH�FHQWUH�RI�WKH�*HRIHQFH�VHFXULW\�]RQH��SDJH������

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���
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5DGLXV
&XUUHQW�UDGLXV�RI�WKH�*HRIHQFH�VHFXULW\�]RQH��SDJH�����

'LVW��WR�EHDFRQ
&XUUHQW�GLVWDQFH�LQ�PHWHUV�EHWZHHQ�WKH�URERW�DQG�WKH�SRVLWLRQLQJ�EHDFRQ��$�PHVVDJH�LV
GLVSOD\HG�LI�QR�SRVLWLRQLQJ�EHDFRQ�LV�LQVWDOOHG�
,I�WKLV�ILHOG�GLVSOD\V��LQILQLW\���LW�PHDQV�LW�LV�QRW�DEOH�WR�GHWHFW�WKH�EHDFRQ�

0DJQHWLF�GLVWDQFH
7KH�GLVWDQFH�EHWZHHQ�WKH�URERW�DQG�WKH�SHULSKHUDO�ZLUH�
7KLV�YDOXH�VKRXOG�EH�SRVLWLYH�ZKHQ�WKH�URERW�LV�LQVLGH�WKH�SHULSKHUDO�ZLUH�ORRS��,I�WKH
GLVWDQFH�LV�VKRZQ�DV�D�QHJDWLYH�YDOXH��LW�LV�QHFHVVDU\�WR�UHYHUVH�WKH�SKDVH��6HH
,QIUDVWUXFWXUH�!�3HULSKHUDO�ZLUHV�!�:LUH&+��IURP�WKH�WHFKQLFLDQ
V�PHQX��SDJH������

$31
,G��RI�WKH�$FFHVV�3RLQW�1HWZRUN�

0$&�DGGUHVV
0$&�DGGUHVV�

6\VWHP�YHUVLRQ�

7R�VHH�WKH�6\VWHP�YHUVLRQ�LQIRUPDWLRQ

�� 3UHVV� �
�� 3UHVV�WKH�DUURZ�NH\V�WR�KLJKOLJKW� 'HYLFH �WKHQ�SUHVV� �
�� +LJKOLJKW� 6\VWHP�YHUVLRQ �DQG�SUHVV�
��

8VH�WKH�DUURZV� �� �WR�VFUROO�WKURXJK�WKH�OLVW�

9HUVLRQ
&XUUHQW�VRIWZDUH�YHUVLRQ�LQ�D�KXPDQ�UHDGDEOH�IRUPDW�

%UDLQ�YHUVLRQ
&XUUHQW�$UWLILFDO�,QWHOOLJHQFH��$,��YHUVLRQ��8VH�WKLV�ZKHQ�UHSRUWLQJ�D�SUREOHP�

6\VWHP�YHUVLRQ
&XUUHQW�YHUVLRQ�RI�WKH�V\VWHP�VRIWZDUH��8VH�WKLV�ZKHQ�UHSRUWLQJ�D�SUREOHP�

6RIWZDUH�YHUVLRQ
&XUUHQW�YHUVLRQ�RI�WKH�DSSOLFDWLRQ�VRIWZDUH��8VH�WKLV�ZKHQ�UHSRUWLQJ�D�SUREOHP�

%RRWORDGHU�YHU�
&XUUHQW�ERRWORDGHU�YHUVLRQ��8VH�WKLV�ZKHQ�UHSRUWLQJ�D�SUREOHP�

��������6HFXULW\
7KH�VHFXULW\�PHQX�HQDEOHV�\RX�WR�HQDEOH�GLVDEOH�WKH�XVH�RI�D�3,1�FRGH�DQG�WR�GHILQH�D
VHFXULW\�DUHD�LQ�ZKLFK�WKH�URERW�LV�DOORZHG�WR�RSHUDWH�

1RWH���%\�GHIDXOW�WKH�SLQ�FRGH�LV�������7R�REWDLQ�WKH�PHQX�EHORZ�\RX�QHHG�WR�HQWHU
�����

3,1�FRGH�

7KLV�HQDEOHV�\RX�WR�GHILQH�DQG�LPSOHPHQW�D�3,1�FRGH�ZKLFK�PXVW�EH�HQWHUHG�EHIRUH�VSHFLILF
FRPPDQGV�FDQ�EH�LVVXHG�

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������
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(QDEOH�SLQ�FRGH

+LJKOLJKW�WKH�FKHFN�ER[��3UHVV� �WR�WRJJOH�WKH�VHWWLQJ�

(QDEOH�3,1�FRGH�2))�

(QDEOH�3,1�FRGH�21�

3UHVV� �WR�DFFHSW�WKH�QHZ�VHWWLQJ�
)URP�QRZ�RQ�FHUWDLQ�FRPPDQGV�ZLOO�UHTXLUH�WKH�3,1�FRGH�WR�EH�HQWHUHG�EHIRUH�WKH\�FDQ
EH�H[HFXWHG�

&KDQJH�SLQ�FRGH
$OORZV�\RX�WR�FKDQJH�WKH�SLQ�FRGH�

(QWHU�WKH�UHTXLUHG�QXPEHUV�DQG�SUHVV� �

*HRIHQFH�

$�*HRIHQFH�LV�D�FLUFXODU�VHFXULW\�]RQH�LQ�ZKLFK�WKH�URERW�LV�DOORZHG�WR�RSHUDWH��,I�WKH�URERW
PRYHV�RXW�RI�WKLV�DUHD��D�VHFXULW\�QRWLILFDWLRQ�ZLOO�EH�LVVXHG��7KH�FLUFXODU�DUHD�LV�GHILQHG�E\�LWV
FHQWHU�DQG�D�UDGLXV�

1RWH���7KLV�IXQFWLRQDOLW\�LV�QRW�IXOO\�VXSSRUWHG�LQ�WKH�FXUUHQW�YHUVLRQ�

7KH�FXUUHQW�ORFDWLRQ�RI�WKH�FHQWHU�SRLQW�FDQ�EH�YLHZHG�LQ�WKH�GHYLFH�VHWWLQJV�PHQX��SDJH
�����

7R�GHILQH�DQG�LPSOHPHQW�D�VHFXULW\�]RQH

�� 0RYH�WKH�URERW�WR�WKH�UHTXLUHG�FHQWHU�RI�WKH�VHFXULW\�]RQH�
�� 3UHVV� �
�� 3UHVV�XVH�WKH�DUURZ�NH\V�WR�KLJKOLJKW� 6HFXULW\ ��WKHQ�SUHVV� �
�� 3UHVV�WKH�DUURZ�NH\V�WR�KLJKOLJKW� *HRIHQFH �DQG�SUHVV� �
�� +LJKOLJKW� 'HILQH�FXUUHQW�SRVLWLRQ �

7KH�ODWLWXGH�DQG�ORQJLWXGH�RI�WKH�FXUUHQW�SRVLWLRQ�DUH�GLVSOD\HG�
��

8VH� �WR�KLJKOLJKW� (QDEOH�*HRIHQFH �
�� 0DNH�VXUH�WKLV�RSWLRQ�LV�FKHFNHG�RQ��8VH� �WR�WRJJOH�WKH�VHWWLQJ�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���
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��
8VH� �WR�KLJKOLJKW� 5DGLXV�YDOXH ��WKHQ�SUHVV� �

�� 8VH�WKH�QXPHULF�NH\SDG�WR�HQWHU�WKH�UHTXLUHG�YDOXH�
��� 3UHVV� �WR�UHWXUQ�WR�WKH�PDLQ�PHQX�

����7HFKQLFLDQ
V�PHQX
7R�DFFHVV�WKLV�PHQX��SUHVV���IRU�D�QXPEHU�RI�VHFRQGV�

7KH�IROORZLQJ�PHQXV�DUH�SURYLGHG�

�� ,QIUDVWUXFWXUH� ��SDJH�����
�� ,QVWDOODWLRQ�ZL]DUG� ��SDJH�����
�� 0RELOH�FRQQHFWLRQ� ��SDJH�������
�� 'HPRQVWUDWLRQ� ��SDJH������
�� 6HUYLFH� ��SDJH������
�� $GYDQFHG�SDUDPHWHUV� ��SDJH������

,W�DOVR�HQDEOHV�\RX�WR�SHUIRUP�D�)DFWRU\�UHVHW��SDJH������

������)DFWRU\�UHVHW
2Q�RFFDVLRQV��ZKHQ�WKH�URERW�LV�XQGHUJRLQJ�D�PDLQWHQDQFH�RU�UHSDLU�IRU�H[DPSOH��LW�LV
QHFHVVDU\�WR�UHPRYH�DOO�WKH�FXUUHQW�XVHU�VHWWLQJV�VR�WKDW�YDOLG�WHVWLQJ�FDQ�EH�LPSOHPHQWHG�

1RWH���7KH�PHWKRG�GHVFULEHG�KHUH�UHPRYHV�DOO�WKH�FXUUHQW�FRQILJXUDWLRQ�VHWWLQJV�$1'
WKH�FXUUHQW�VRIWZDUH�YHUVLRQ��7R�UHPRYH�WKH�FRQILJXUDWLRQ�VHWWLQJV�DQG�5(7$,1�WKH
FXUUHQW�VRIWZDUH�YHUVLRQ�VHH����5HVHW�)DFWRU\��SDJH������LQ�WKH�6HUYLFH�PHQX�

7R�SHUIRUP�D�IDFWRU\�UHVHW

�� 7KH�URERW�QHHGV�WR�EH�VZLWFKHG�21��,I�LW�LV�DOUHDG\�RQ��VZLWFK�LW�2))��WKHQ�21�DJDLQ�
�� 6ZLWFK�WKH�XVHU�LQWHUIDFH�21��XVLQJ�WKH�JUHHQ�RQ�RII�EXWWRQ��
�� 0DNH�VXUH�WKDW�WKH�URERW
V�EDWWHU\�LV�IXOO\�FKDUJHG�
�� 3UHVV�WKH�QXPEHUV���������

7KH�UHVHW�SURFHVV�ZLOO�EHJLQ�DQG�EH�LQGLFDWHG�RQ�WKH�VFUHHQ�

�� '2�127�VZLWFK�WKH�PDFKLQH�2))�XQWLO�WKH�SURFHVV�LV�FRPSOHWH�
�� 5HVHW�DOO�WKH�SDUDPHWHU�YDOXHV�DV�UHTXLUHG�

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������
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������,QIUDVWUXFWXUH
7KH�RSHUDWLRQV�DYDLODEOH�IURP�WKLV�PHQX�DUH�XVHG�WR�FRQILJXUH�WKH�URERW
V�LQVWDOODWLRQ�LQ�WKH
ILHOG�

6HH�DOVR��,QVWDOODWLRQ�H[DPSOHV��SDJH����

� 3HULSKHUDO�ZLUHV� ��SDJH�����
� 3DUFHOV� ��SDJH�����
� 6WDWLRQV� ��SDJH�����

��������3HULSKHUDO�ZLUHV
7KLV�VFKHGXOHV�WKH��:LUHV�6HWWLQJ��VFUHHQ�

:LUH�&+��

$�OLVW�RI�GHILQHG�ZLUHV�LV�SUHVHQWHG��ZLWK�WKH�FRUUHVSRQGLQJ�FKDQQHO�QXPEHU��7KH�OLVW�RI
SDUFHOV�DVVRFLDWHG�ZLWK�WKH�ZLUH�LV�OLVWHG�EHORZ�LW�

6HOHFW�D�ZLUH�DQG�SUHVV� �WR�VHH�WKH�:LUH�SURSHUWLHV��SDJH������

&UHDWH�QHZ�ZLUH�

(QDEOHV�\RX�WR�&UHDWH�D�QHZ�ZLUH��SDJH������

����������:LUH�SURSHUWLHV
:LUH�LG�DQG�PDJQHWLF�GLVWDQFH

7KH�LGHQWLILFDWLRQ�RI�WKH�ZLUH�LQ�WHUPV�RI�WKH�DVVRFLDWHG�FKDQQHO�LV�GLVSOD\HG��,Q�DGGLWLRQ
WKH�FXUUHQW�YDOXH�DQG�VLJQ�RI�WKH�PDJQHWLF�GLVWDQFH�EHWZHHQ�WKH�URERW�DQG�WKH�ZLUH�LV
LQGLFDWHG�

6LJQDO�FKDQQHO

7KH�VLJQDO��IUHTXHQF\��FKDQQHO�IRU�WKH�SHULSKHUDO�ZLUH��7KLV�FRUUHVSRQGV�WR�WKH�FKDQQHO
VHW�XVLQJ�WKH�URWDWLQJ�VZLWFK�LQ�WKH�FKDUJLQJ�VWDWLRQ��SDJH������,Q�WKH�FDVH�RI�D�PXOWL�ILHOG
LQVWDOODWLRQ��HDFK�ZLUH�XVHG��PXVW�EH�DVVLJQHG�WR�D�VSHFLILF�FKDQQHO�

5HYHUVH�SKDVH

7KH�VLJQ�RI�WKH�SKDVH�RQ�WKH�LQVLGH�RI�WKH�ILHOG�LV�RSSRVLWH�WR�WKDW�RQ�WKH�RXWVLGH��7KLV�LV
KRZ�WKH�URERW�FDQ�GHWHFW�ZKHWKHU�LW�KDV�FURVVHG�WKH�SHULSKHUDO�ZLUH��7KH�SKDVH�VKRXOG�EH
SRVLWLYH�LQVLGH�WKH�ILHOG�

<RX�FDQ�VHH�ZKHWKHU�WKLV�LV�WKH�FDVH�E\�H[DPLQLQJ�WKH�PDJQHWLF�GLVWDQFH�YDOXH�VKRZQ�DW
WKH�WRS�RI�WKH�VFUHHQ��,I�WKH�YDOXH�LV�SRVLWLYH�WKH�SKDVH�LV�FRUUHFW��,I�LW�LV�QHJDWLYH�\RX�QHHG
WR�FKHFN�WKLV�RSWLRQ�WR�UHYHUVH�WKH�SKDVH�

'HOHWH�:LUH�&+��

7KLV�RSWLRQ�RQO\�DSSHDUV�LI�WKHUH�LV�PRUH�WKDQ�RQH�ZLUH�GHILQHG��,W�DOORZV�\RX�WR�GHOHWH�WKH
FXUUHQW�ZLUH�

1RWH���$W�OHDVW�RQH�ZLUH�PXVW�EH�GHILQHG�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���
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����������&UHDWH�D�QHZ�ZLUH

�7R�FUHDWH�D�QHZ�ZLUH

�� 6HOHFW�,QIUDVWUXFWXUH�!�3HULSKHUDO�ZLUHV�!�&UHDWH�QHZ�ZLUH�
�� 6HOHFW� 2. �WR�FRQILUP�WKDW�\RX�ZDQW�WR�FUHDWH�WKH�QHZ�ZLUH�
�� 7KH�QHZ�ZLUH�DQG�LWV�DVVRFLDWHG�SDUFHO�ZLOO�DSSHDU�LQ�WKH�ZLUH�VHWWLQJV�OLVW�
�� 6HOHFW�WKH�QHZ�ZLUH�DQG�FOLFN�RQ� �
�� 6HOHFW�WKH�UHTXLUHG�FKDQQHO�QXPEHU��7KLV�PXVW�FRUUHVSRQG�WR�YDOXH�VHW�XVLQJ�WKH�URWDWLQJ

VZLWFK�LQ�WKH�FKDUJLQJ�VWDWLRQ��SDJH�����
�� &KHFN�WKH�VLJQ�RI�WKH�PDJQHWLF�GLVWDQFH�GLVSOD\HG�DW�WKH�WRS�RI�WKH�VFUHHQ��,I�WKLV�YDOXH�LV

QHJDWLYH��FKHFN�WKH�5HYHUVH�SKDVH�EXWWRQ�21�
�� &OLFN� �WR�H[LW�WKH�PHQX�

7KH�QHZO\�FUHDWHG�ZLUH�ZLOO�DSSHDU�LQ�WKH�:LUH�VHWWLQJV�VFUHHQ�

��������3DUFHOV
7KH�3DUFHOV�PHQX�OLVWV�WKH�GHILQHG�FKDQQHOV�DQG�WKHLU�DVVRFLDWHG�SDUFHOV��7KHUH�LV��E\
GHIDXOW��RQH�SDUFHO�DVVRFLDWHG�ZLWK�HDFK�ZLUH�

)RU�HDFK�SDUFHO��WKH�QDPH�DQG�LQGLFDWLRQ�RI�WKH�UHWXUQ�GLUHFWLRQ�LV�VKRZQ�

6HOHFWLQJ�D�SDUFHO�DQG�SUHVVLQJ� �GLVSOD\V�WKH�OLVW�RI�SDUFHO�SURSHUWLHV�JLYHQ�EHORZ�

(GLW�SDUFHOV�SHUFHQWDJH

7KLV�DOORZV�\RX�WR�YLHZ�DQG�VHW�WKH�SHUFHQWDJH�YDOXHV�IRU�DOO�SDUFHOV��7KH�SHUFHQWDJH
YDOXH�GHWHUPLQHV�WKH�SURSRUWLRQ�RI�WLPH�WKDW�WKH�URERW�ZLOO�VWDUW�ZRUNLQJ�LQ�D�SDUFHO�

3DUFHO�SURSHUWLHV
1DPH

7KH�FXUUHQW�QDPH�RI�WKH�SDUFHO��7KLV�FDQ�EH�HGLWHG�
5HWXUQ�GLUHFWLRQ

'HILQHV�WKH�GHIDXOW�GLUHFWLRQ�LQ�ZKLFK�WKH�URERW�UHWXUQV�WR�LWV�VWDWLRQ�IROORZLQJ�WKH�ZLUH�
7KLV�FDQ�EH�&ORFN:LVH�RU�&RXQWHU&ORFN:LVH�
7KH�YDOXH�RI�WKLV�SDUDPHWHU�VKRXOG�EH�VHW�WR�HQVXUH�WKDW�WKH�URERW�FDQ�UHWXUQ�WR�WKH
VWDWLRQ�LQ�WKH�PRVW�HIILFLHQW�PDQQHU��7KLV�LV�PRVW�LPSRUWDQW�LI�D�SUREOHP�KDV�RFFXUUHG�DQG
WKH�URERW�GRHV�QRW�NQRZ�ZKLFK�SDUFHO�LW�LV�LQ�

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������
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)LJXUH�����5HWXUQ�GLUHFWLRQ�SDUDPHWHU

7KH�FXUUHQW�UHWXUQ�GLUHFWLRQ�LV�LQGLFDWHG�LQ�WKH�OLVW�RI�SDUFHOV��
7KH�ILJXUH�EHORZ�LOOXVWUDWHV�WKH�DGYDQWDJH�RI�VHWWLQJ�GLIIHUHQW�UHWXUQ�GLUHFWLRQV�LQ�GLIIHUHQW
SDUFHOV�WR�IDFLOLWDWH�WKH�PRVW�HIILFLHQW�ZD\�IRU�WKH�URERW�WR�UHWXUQ�WR�WKH�FKDUJLQJ�VWDWLRQ�

)LJXUH�����3DUFHO�UHWXUQ�GLUHFWLRQV

8VH�WUDFNERUGHU
7KLV�SDUDPHWHU�GHILQHV�ZKHWKHU�WKH�URERW�XVHV�WKH�WUDFNERUGHU��SDJH������ZKHQ�OHDYLQJ
RU�UHWXUQLQJ�WR�WKH�VWDWLRQ�

1RWH���7KLV�SDUDPHWHU�YDOXH�PXVW�EH�FKHFNHG�21�LI�WKH�LQVWDOODWLRQ�FRQWDLQV�DQ
LVODQG�

7KLV�SDUDPHWHU�FDQ�EH�FKHFNHG�2))�LQ�VPDOO�ORRSV�ZLUHV�ZKLFK�DUH�XVHG�MXVW�IRU�WKH�URERW
WR�UHWXUQ�WR�WKH�VWDWLRQ��6HH�5HWXUQ�WR�VWDWLRQ�ZLWK�D�VWDWLRQ�ORRS��SDJH�����

7UDFNERUG��0LQ����7UDFNERUG��0D[�
7KH�PLQLPXP�DQG�PD[LPXP�YDOXHV�DOORZHG�IRU�WKH�WUDFN�ERUGHU��SDJH�������7KH�URERW
ZLOO�VHOHFW�D�UDQGRP�YDOXH�EHWZHHQ�WKH�GHILQHG�YDOXHV�
7KH�PD[LPXP�YDOXH�IRU�7UDFNERUG��0D[��LV��P�

)LJXUH�����0LQLPXP�DQG�0D[LPXP�WUDFNERUGHU�YDOXHV

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���
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1RWH���$�JHQHUDO�UXOH�LV�WKDW�WKH�PD[LPXP�YDOXH�RI�WKH�WUDFN�ERUGHU� �GLVWDQFH
EHWZHHQ�WKH�SHULSKHUDO�ZLUHV����P��,I�WKH�GLVWDQFH�EHWZHHQ�WKH�ZLUHV�LV�OHVV�WKDQ
��P��WKH�PD[LPXP�YDOXH�RI�WKH�WUDFN�ERUGHU�PXVW�EH�DFFRUGLQJO\�UHGXFHG�

0LQ��%RXQFH�$QJOH���0D[��%RXQFH�$QJOH
7KLV�LV�WKH�DQJOH�WKURXJK�ZKLFK�WKH�URERW�WXUQV�ZKHQ�LW�DUULYHV�DW�WKH�SHULSKHUDO�ZLUH��7KH
UDQJH�RI�YDOXHV�IRU�WKLV�SDUDPHWHU�LV�W\SLFDOO\�EHWZHHQ������DQG��������7KH�PLQLPXP
VKRXOG�EH�PRUH�WKDQ������

)LJXUH�����%RXQFH�DQJOH�SDUDPHWHU

3HULPHWHU
7KLV�GHILQHV�D�GLVWDQFH�WKH�URERW�ZLOO�WUDYHO�DORQJ�WKH�WUDFN�ERUGHU�WR�UHWXUQ�WR�WKH�FKDUJLQJ
VWDWLRQ��,I�WKH�URERW�WUDYHOV�WKH�^GLVWDQFH�GHILQHG�E\�WKLV�SDUDPHWHU`���P�DQG�GRHV�QRW
ILQG�WKH�VWDWLRQ��LW�ZLOO�LVVXH�DQ�DODUP�
7KH�UHFRPPHQGHG�YDOXH�RI�WKLV�SDUDPHWHU�LV�WKH�OHQJWK�RI�WKH�SHULSKHUDO�ZLUH�DURXQG�WKH
ILHOG�WR�EH�PRZHG��7KH�GHIDXOW�YDOXH�LV�����P�

1HLJKERULQJ�SDUFHOV�
,W�LV�QHFHVVDU\�WR�GHILQH�KRZ�SDUFHOV�DUH�ORFDWHG�UHODWLYH�WR�HDFK�RWKHU�VR�WKDW�WKH�URERW
FDQ�GHWHUPLQH�WKH�URXWH�UHTXLUHG�WR�UHDFK�D�SDUWLFXODU�SDUFHO�
7ZR�SDUFHOV�DUH�FRQVLGHUHG�QHLJKERUV�LI�WKH\�RYHUODS��,Q�WKH�ILJXUH�EHORZ�

� 3DUFHO�$�LV�D�QHLJKERU�RI�3DUFHO�&
� 3DUFHO�&�LV�D�QHLJKERU�RI�3DUFHO�%�

)LJXUH�����1HLJKERULQJ�SDUFHOV

,Q�WKH�H[DPSOH�DERYH��VHOHFW�3DUFHO�&�DQG�WKHQ�FKHFN�WKH�EXWWRQV�QH[W�WR�3DUFHO�$�DQG
3DUFHO�%�

6WDUW=RQHV
(QDEOHV�\RX�WR�GHILQH�6WDUW�]RQHV��SDJH�����

��������6WDWLRQV
7KH��3DLUHG�6WDWLRQV��VFUHHQ�DSSHDUV�

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������
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([LVWLQJ�VWDWLRQV�

,I�VWDWLRQV�KDYH�DOUHDG\�EHHQ�GHILQHG�D�OLVW�RI�WKHP�LV�SUHVHQWHG�

)RU�VWDWLRQV�DVVRFLDWHG�ZLWK�D�SRVLWLRQLQJ�EHDFRQ��VHOHFWLQJ�WKH�VWDWLRQ�HQDEOHV�\RX�WR
YLHZ�WKH�SURSHUWLHV�RI�WKH�VWDWLRQ��SDJH������DQG�WR�FRQILJXUH�WKH�ZD\�WKDW�WKH�URERW
HQWHUV�DQG�OHDYHV�WKH�VWDWLRQ�

)RU�VWDWLRQV�WKDW�GR�QRW�FRQWDLQ�D�SRVLWLRQLQJ�EHDFRQ��VHOHFWLQJ�D�VWDWLRQ�HQDEOHV�\RX�WR
YLHZ�DQG�HGLW�WKH�SURSHUWLHV�RI�WKH�VWDWLRQ��7KHVH�DUH�WKH�VDPH�DV�WKRVH�XVHG�LQ�FUHDWLQJ
WKH�VWDWLRQ��SDJH������

6WDUW�GLVFRYHU\�

6WDUWV�D�VHDUFK�IRU�VWDWLRQV�LQ�WKH�ORFDOLW\��7KLV�RQO\�DSSOLHV�LI�WKH�VWDWLRQV�KDYH�D
SRVLWLRQLQJ�EHDFRQ�

:KHQ�WKH�SURFHVV�LV�FRPSOHWH��D�OLVW�RI�NQRZQ�VWDWLRQV�LV�SUHVHQWHG�

&UHDWH�QHZ�VWDWLRQ�

$OORZV�\RX�WR�PDQXDOO\�FUHDWH�D�QHZ�VWDWLRQ��SDJH������

7KLV�SURFHGXUH�LV�UHTXLUHG�WR�GHILQH�D�VWDWLRQ�WKDW�GRHV�QRW�XVH�D�SRVLWLRQLQJ�EHDFRQ�

����������&UHDWH�QHZ�VWDWLRQ

)RU�DQ�LQVWDOODWLRQ�WKDW�GRHV�QRW�XVH�D�SRVLWLRQLQJ�EHDFRQ��WKH�FKDUJLQJ�VWDWLRQ�PXVW�EH
GHILQHG�PDQXDOO\��7KH�IROORZLQJ�SDUDPHWHUV�PXVW�EH�GHILQHG�

&KDUJH

7KLV�SDUDPHWHUV�GHILQHV�ZKHWKHU�WKH�VWDWLRQ�LV�XVHG�WR�FKDUJH�WKH�URERW�RU�QRW�

&RQQHFWHG�WR�SDUFHOV�

7KLV�GHILQHV�ZKLFK�RI�WKH�GHILQHG�SDUFHOV�WKH�VWDWLRQ�LV�FRQQHFWHG�WR��)RU�D�PXOWL�ILHOG
LQVWDOODWLRQ�D�OLVW�RI�GHILQHG�SDUFHOV�ZLOO�EH�SUHVHQWHG�DQG�EXWWRQ�QH[W�WR�WKH�UHTXLUHG�RQH
PXVW�EH�FKHFNHG�21�

1RWH���7KLV�SDUDPHWHU�PXVW�EH�GHILQHG�IRU�D�PXOWL�ILHOG�LQVWDOODWLRQ�

6WDWLRQ�,QVLGH�3DUFHO
V�:LUH�

7KLV�VSHFLILHV�ZKHWKHU�WKH�VWDWLRQ�LV�ORFDWHG�LQVLGH�RU�RXWVLGH�RI�WKH�SHULSKHUDO�ZLUH�ORRS�

,I�WKH�VWDWLRQ�LV�LQVLGH�WKH�ORRS��FKHFN�WKH�EXWWRQ�21�

'HOHWH�

$OORZV�\RX�WR�UHPRYH�WKH�PDQXDOO\�FUHDWHG�VWDWLRQ�IURP�WKH�LQVWDOODWLRQ�

����������6WDWLRQ�SURSHUWLHV

1RWH���7KH�VWDWLRQ�SURSHUWLHV�OLVWHG�KHUH�UHIHU�RQO\�WR�WKRVH�VWDWLRQV�WKDW�DUH�DVVRFLDWHG
ZLWK�D�SRVLWLRQLQJ�EHDFRQ�

6WDWLRQ�SURSHUWLHV�LQFOXGH�GHWDLOV�RI�D�VWDWLRQ�DQG�WKH�SRVLWLRQLQJ�EHDFRQ��7KLV�PHQX�DOVR
DOORZV�\RX�WR�VSHFLI\�$FFHVV�SDUDPHWHUV��ZKLFK�GHWHUPLQH�KRZ�WKH�URERW�ZLOO�HQWHU�DQG
OHDYH�WKH�VWDWLRQ��DQG�6WDUW�=RQHV��ZKLFK�DUH�WKH�SRLQWV�DW�ZKLFK�WKH�URERW�VWDUW�PRZLQJ�DIWHU
OHDYLQJ�WKH�VWDWLRQ�

6HULDO�QXPEHU

7KH�VHULDO�QXPEHU�RI�WKH�VWDWLRQ��7KLV�ZLOO�EH�UHWULHYHG�DV�SDUW�RI�WKH�VHDUFK�IRU�WKH�VWDWLRQ�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���
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'LVWDQFH

'LVSOD\V�WKH�GLVWDQFH�EHWZHHQ�WKH�URERW�DQG�WKH�VHOHFWHG�VWDWLRQ�

&KDUJH

'HILQHV�ZKHWKHU�WKH�VWDWLRQ�LV�XVHG�WR�FKDUJH�WKH�URERW�RU�QRW�

6RIWZDUH�YHUVLRQ

7KH�FXUUHQW�YHUVLRQ�RI�WKH�VRIWZDUH�IRU�WKH�VWDWLRQ�

&RQQHFWHG�WR�SDUFHOV�

7KLV�GHILQHV�WR�ZKLFK�RI�WKH�GHILQHG�SDUFHOV�WKH�VWDWLRQ�LV�FRQQHFWHG��)RU�D�PXOWL�ILHOG
LQVWDOODWLRQ�D�OLVW�RI�GHILQHG�SDUFHOV�ZLOO�EH�SUHVHQWHG�DQG�EXWWRQ�QH[W�WR�WKH�UHTXLUHG�RQH
PXVW�EH�FKHFNHG�21�

1RWH���7KLV�SDUDPHWHU�PXVW�EH�GHILQHG�IRU�D�PXOWL�ILHOG�LQVWDOODWLRQ�

6WDWLRQ�LQVLGH�3DUFHO
V�ZLUH

7KLV�VSHFLILHV�ZKHWKHU�WKH�VWDWLRQ�LV�ORFDWHG�LQVLGH�RU�RXWVLGH�RI�WKH�SHULSKHUDO�ZLUH�ORRS�

,I�WKH�VWDWLRQ�LV�LQVLGH�WKH�ORRS��FKHFN�WKH�EXWWRQ�21�

$FFHVV�SDUDP��

7KLV�PHQX�GLVSOD\V�D�OLVW�RI�WKH�GHILQHG�VHWV�RI�DFFHVV�SDUDPHWHUV��SDJH�����DQG�HQDEOHV
\RX�WR�FUHDWH�D�QHZ�VHW��$FFHVV�SDUDPHWHUV�GHILQH�KRZ�WKH�URERW�ZLOO�HQWHU�DQG�OHDYH�WKH
VWDWLRQ�

6WDUW�=RQHV�

7KLV�PHQX�GLVSOD\V�D�OLVW�RI�WKH�GHILQHG�VWDUW�]RQHV��SDJH�����DQG�HQDEOHV�\RX�WR�FUHDWH�D
QHZ�RQH��6WDUW�]RQHV�GHILQH�ZKHUH�WKH�URERW�ZLOO�VWDUW�PRZLQJ�DIWHU�LW�KDV�OHIW�WKH�VWDWLRQ�

1RWH���$�VWDUW�]RQH�GHILQHG�KHUH�LV�RQO\�XVHG�IRU�D�LQVWDOODWLRQ�WKDW�FRQWDLQV�D
VLQJOH�ZLUH�DQG�D�SRVLWLRQLQJ�EHDFRQ�

������0RELOH�FRQQHFWLRQ
,Q�WKH�DEVHQFH�RI�D�ZLUHOHVV�QHWZRUN��WKH�URERW�FRQWDLQV�D�6,0�FDUG�WKDW�HQDEOHV�\RX�WR�XVH
�*�RU��*�WHFKQRORJ\�LQ�WKH�ILHOG�

6HOHFW�WKH� 0RELOH�FRQQHFWLRQ �LQ�WKH�OLVW�DQG�SUHVV� �

6WDWXV�

6WDWXV

'LVSOD\V�WKH�FXUUHQW�PRELOH�QHWZRUN�VWDWXV��7KH�YDOXHV�RI�WKH�VWDWXV�FDQ�EH

� &RQQHFWHG
� 'LVFRQQHFWHG
� 5RDPLQJ��LI�WKH�URERW�LV�LQ�D�FRXQWU\�RWKHU�WKDQ�WKH�RQH�DVVRFLDWHG�ZLWK�WKH�6,0

FDUG��

1HWZRUN

'LVSOD\V�WKH�QDPH�RI�WKH�FXUUHQW�QHWZRUN�RSHUDWRU�

&OLFNLQJ�RQ� �ZLOO�LQLWLDWH�D�VFDQ�RI�WKH�QHWZRUNV��7KLV�PD\�EH�ZRUWK�GRLQJ�LI�WKH�6WDWXV�LV
�5RDPLQJ���,W�ZLOO�HQDEOH�\RX�WR�ILQG�DQG�VHOHFW�DQRWKHU�QHWZRUN�RSHUDWRU�

1HWZRUN�&DUULHU

'LVSOD\V�WKH�QDPH�RI�WKH�FXUUHQW�QHWZRUN�FDUULHU�

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������
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$31

'LVSOD\V�WKH�FXUUHQW�LG�RI�WKH�$FFHVV�3RLQW�1DPH�RI�WKH�6,0�FDUG�

&OLFN�RQ� �WR�HGLW�WKH�QDPH��7KH�DOSKDQXPHULF�NH\ERDUG�LV�VFKHGXOHG�IURP�ZKLFK�\RX�FDQ
GHOHWH�WKH�FXUUHQW�LG�DQG�HQWHU�D�QHZ�RQH��6HOHFW�HDFK�FKDUDFWHU�LQ�WXUQ��SUHVV��9���WKHQ
SUHVV� �WR�DFFHSW�LW�

1RWH���7KHUH�IROORZV�D�OLVW�RI�SDUDPHWHU�YDOXHV�UHODWLQJ�WR�WKH�VLJQDO�VWUHQJWK�DQG
TXDOLW\�DQG�WKH�LGHQWLILFDWLRQ�RI�WKH�6,0�FDUG��WKH�URERW��WKH�QHWZRUN�FDUULHU�DQG�WKH
DQWHQQD��7KLV�LQIRUPDWLRQ�VKRXOG�EH�FRPPXQLFDWHG�WR�(FKR�(8�LI�WKHUH�DUH�SUREOHPV
ZLWK�WKH�PRELOH�FRQQHFWLRQ�

������'HPRQVWUDWLRQ
7KLV�DOORZV�\RX�WR�RSHUDWH�WKH�URERW�LQ�GHPRQVWUDWLRQ�PRGH��L�H��EHIRUH�WKH�SHULSKHUDO�ZLUH
KDV�EHHQ�LQVWDOOHG�

&KHFN�WKH�RSWLRQ�21�

&RQILUP�\RX�ZDQW�WR�LJQRUH�WKH�SHULSKHUDO�ZLUH�

,PSRUWDQW���7KH�URERW�VKRXOG�QRW�EH�OHIW�LQ�'HPRQVWUDWLRQ�PRGH�

������6HUYLFH
7KH�6HUYLFH�PHQX�FRQWDLQV�WKH�IROORZLQJ�HQWULHV�

� &DOLEUDWLRQV���SDJH�����
� ,QIRUPDWLRQ���SDJH�����
� 7HVWV���SDJH�����
� 6RIWZDUH�XSGDWH���SDJH�����
� ���5HVHW�)DFWRU\��SDJH�����

��������&DOLEUDWLRQV�

&XWWLQJ�KHDGV�

7KLV�DOORZV�\RX�WR�FDOLEUDWH�WKH�URWDWLRQDO�VSHHG�RI�WKH�FXWWLQJ�KHDGV�

�� ,I�\RX�KDYH�PRGLILHG�RU�LQVWDOOHG�D�QHZ�FXWWLQJ�KHDG��VHOHFW� &DOLEUDWH�QRZ� �DQG�SUHVV� �
�� &ORVH�WKH�OLG�
�� 7KH�FXWWLQJ�KHDGV�ZLOO�EH�URWDWHG�DQG�WKH�URWDWLRQDO�VSHHG�HYDOXDWHG�
�� :KHQ�\RX�KHDU�D�EHHS��\RX�FDQ�RSHQ�WKH�OLG�DQG�YLHZ�WKH�UHVXOWV�
�� ,I�DQ\�RI�WKH�KHDGV�GLVSOD\�D�12.�YDOXH�WKDW�LV�QRW�LQ�OLQH�ZLWK�WKH�RWKHUV��\RX�ZLOO�QHHG

WR�H[DPLQH�WKH�KHDGV�DQG�VHH�LI�WKHUH�LV�DQ\�VRUW�RI�EORFNDJH�WKDW�LV�SUHYHQWLQJ�WKH�KHDG
IURP�URWDWLQJ�QRUPDOO\�

&XWWLQJ�KHLJKW�

7KH�FXWWLQJ�KHLJKW�YDOXHV�QHHG�WR�EH�FDOLEUDWHG�LI

� HUURQHRXV�YDOXHV��QHJDWLYH��YDOXHV�DUH�GLVSOD\HG�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���
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� D�FXWWLQJ�KHDG�KDV�EHHQ�UHSODFHG�
� WKH�EHOW�OLIWLQJ�WKH�FXWWLQJ�KHDGV�KDV�EHHQ�PRGLILHG�RU�UHSODFHG�

'XULQJ�WKH�FDOLEUDWLRQ�SURFHGXUH�WKH�FXWWLQJ�KHDGV�DUH�OLIWHG�XQWLO�WKH\�UHDFK�WKHLU�PD[LPXP
KHLJKW��7KHLU�SRVLWLRQ�GXULQJ�WKLV�PRYHPHQW�LV�WHUPHG�WKH��UDZ�SRVLWLRQ��DQG�ZKHQ�WKH
PD[LPXP�KHLJKW�LV�UHDFKHG��LW�LV�WHUPHG�WKH��KRPLQJ�SRVLWLRQ��DQG�DVVLJQHG�D�VFDODU�YDOXH�
:KHQ�WKH�KRPLQJ�SRVLWLRQ�KDV�EHHQ�UHDFKHG��WKH�FXWWLQJ�KHDGV�FDQ�EH�ORZHUHG�WR�WKH
UHTXLUHG�KHLJKW�

�� 7R�FDOLEUDWH�WKH�FXWWLQJ�KHLJKW�VHOHFW� &DOLEUDWH�QRZ� �DQG�SUHVV� �
�� 7KH�URERW�ZLOO�PRYH�WKH�FXWWLQJ�KHDGV�XS�WR�WKH�PD[LPXP�KHLJKW��7KH�FXWWLQJ�KHDGV�ZLOO

WKHQ�EH�ORZHUHG�WR�WKH�UHTXLUHG�KHLJKW�
�� :KHQ�WKH�YDOXH�LV�2.��\RX�FDQ�VHW�WKH�UHTXLUHG�FXWWLQJ�KHLJKW�
�� ,I�WKHUH�LV�D�SUREOHP�\RX�QHHG�WR�H[DPLQH�WKH�FXWWLQJ�KHDGV�DQG�VHH�LI�WKHUH�LV�DQ\WKLQJ

EORFNLQJ�WKH�PRYHPHQW�RYHU�WKH�FRPSOHWH�UDQJH�

��������,QIRUPDWLRQ�
7RWDO�GLVWDQFH

7KLV�LV�WKH�WRWDO�GLVWDQFH�WUDYHOHG�E\�WKH�URERW�WR�GDWH��7KLV�LQIRUPDWLRQ�LV�XVHG�WR�GHFLGH
ZKHQ�PDLQWHQDQFH�LV�UHTXLUHG�

%XPSHU�UHVLVWDQFH

'LVSOD\V�WKH�FXUUHQW�YDOXH�RI�WKH�EXPSHU�UHVLVWDQFH��7KLV�VKRXOG�OLH�LQ�WKH�UDQJH������N�
RKPV�

��������7HVWV�
7KLV�PHQX�HQDEOHV�\RX�WR�H[HFXWH�WHVWV�RQ�D�QXPEHU�RI�FRPSRQHQWV��7KHVH�WHVWV�ZLOO�EH
FDUULHG�RXW�EHIRUH�WKH�URERW�LV�GHOLYHUHG�WR�D�FXVWRPHU�DQG�DW�WKH�HQG�RI�D�UHJXODU�VHUYLFH�

7R�H[HFXWH�D�WHVW

��
8VH�WKH�GRZQ�DUURZ� �WR�VHOHFW�WKH�WHVW�V��\RX�ZDQW�WR�H[HFXWH�

�� 3UHVV� �WR�VHOHFW�WKH�WHVW�
�� 5HSHDW�WKLV�IRU�DOO�WHVWV�UHTXLUHG�
�� 6HOHFW� 6WDUW� �DQG�SUHVV� �
�� 7KH�URERW�ZLOO�VWDUW�H[HFXWLQJ�HDFK�RI�WKH�VHOHFWHG�WHVWV��)ROORZ�WKH�LQVWUXFWLRQV�JLYHQ�RQ

WKH�VFUHHQ�

&KDUJH

7KLV�WHVW�FKHFNV

� LI�WKH�URERW�FDQ�GHWHFW�D�FKDUJH
� LI�WKH�UHFHLYHG�FKDUJLQJ�FXUUHQW�LV�VXIILFLHQW�

:KHQ�WKLV�RSWLRQ�LV�VHOHFWHG��WKH�IROORZLQJ�LQIRUPDWLRQ�LV�GLVSOD\HG�

;�<�&+$5*(�B/5
;�UHSUHVHQWV�WKH�FXUUHQW�WHVW�LQ�WKH�FXUUHQW�VHTXHQFH�
<�UHSUHVHQWV�WKH�WRWDO�QXPEHU�RI�WHVWV�WR�EH�SHUIRUPHG�LQ�WKH�FXUUHQW�VHTXHQFH�
&KDUJHB/5�LV�WKH�QDPH�RI�WKH�FXUUHQW�WHVW�

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���8VLQJ�\RXU�URERW

'HWHFW
7KLV�GLVSOD\V�ZKHWKHU�WKH�URERW�FDQ�GHWHFW�D�YROWDJH�RQ�WKH�OHIW�DQG�ULJKW�VLGHV�
.2�PHDQV�LW�FDQ�QRW�GHWHFW�D�YROWDJH�RQ�WKH�OHIW�RU�ULJKW�VLGH��2.�PHDQV�WKDW�LW�FDQ�GHWHFW
D�YROWDJH�

&XUUHQW
7KLV�GLVSOD\V�ZKHWKHU�D�VXIILFLHQW�FKDUJH�FXUUHQW�FDQ�EH�GHWHFWHG��!�$��
.2�PHDQV�LW�FDQ�QRW�GHWHFW�VXIILFLHQW�FKDUJH�FXUUHQW�RQ�WKH�OHIW�RU�ULJKW�VLGH��2.�PHDQV
WKDW�LW�FDQ�GHWHFW�VXIILFLHQW�FKDUJH�FXUUHQW�

>YDOXH@
7KH�FXUUHQW�RQ�WKH�FRQQHFWHG�VLGH�

'LVFKDUJH�UHTXLUHG�IRU�FXUUHQW�WHVW
<RX�ZLOO�VHH�WKLV�PHVVDJH�LI�WKH�FXUUHQW�EDWWHU\�OHYHO�LV�DERYH������,W�LV�EHVW�WR�SHUIRUP
WKLV�WHVW�ZKHQ�WKH�EDWWHU\�FKDUJH�OHYHO�LV�ORZHU�

7R�WHVW�WKH�FKDUJH

�� &RQQHFW�RQH�VLGH�RI�WKH�URERW�WR�WKH�FKDUJLQJ�VWDWLRQ�
�� 7KH�UHVXOW�ZLOO�EH�GLVSOD\HG�
�� 5HSHDW�WKLV�IRU�WKH�RWKHU�VLGH�

,I�WKH�UHVXOWV�RI�WKH�WHVW�DUH�.2��FKHFN�WKH�FRQQHFWLRQV�EHWZHHQ�WKH�URERW�DQG�WKH�FKDUJH
VWDWLRQ�DUPV�

%XPSHU

7KLV�WHVW�FKHFNV�WKDW�WKH�HOHFWULFDO�UHVLVWDQFH�RI�WKH�EXPSHU�LV�ZLWKLQ�WKH�FRUUHFW�UDQJH�DQG
WKDW�LW�UHVSRQGV�WR�SUHVVXUH�IURP�DQ�REVWDFOH�

7KH�IROORZLQJ�LQIRUPDWLRQ�LV�VKRZQ�

;�<�%803(5�6(16256
;�UHSUHVHQWV�WKH�FXUUHQW�WHVW�LQ�WKH�FXUUHQW�VHTXHQFH�
<�UHSUHVHQWV�WKH�WRWDO�QXPEHU�RI�WHVWV�WR�EH�SHUIRUPHG�LQ�WKH�FXUUHQW�VHTXHQFH�
%803(5�6(16256�LV�WKH�QDPH�RI�WKH�FXUUHQW�WHVW�

$FWLYDWH�VHQVRUV
7KH�VLGHV�RI�WKH�EXPSHU�WKDW�QHHG�WR�EH�WHVWHG�E\�DFWLYDWLQJ���%XPSHU�/HIW�%XPSHU�5LJKW�

'LVDEOH�6HQVRUV
7KH�VLGHV�RI�WKH�EXPSHU�WKDW�QHHG�WR�EH�GLVDEOHG��%XPSHU�/HIW�%XPSHU�5LJKW�

7R�WHVW�WKH�%XPSHU

�� &KHFN�WKDW�%XPSHU�/HIW�%XPSHU�5LJKW�DUH�OLVWHG�EHORZ�$FWLYDWH�VHQVRUV�
�� ,I�WKHVH�DUH�OLVWHG�XQGHU�'LVDEOH�6HQVRUV��UHPRYH�DQ\�FRQVWULFWLRQV�WKDW�DUH�FRPSUHVVLQJ

WKH�EXPSHU�
�� 3UHVV�\RXU�KDQG�DJDLQVW�WKH�EXPSHU�RQ�WKH�RQH�OHIW�RU�ULJKW�RI�WKH�EXPSHU�
�� ,I�WKH�UHVLVWDQFH�LV�PRGLILHG�VXIILFLHQWO\�WKH�LWHP�ZLOO�EH�UHPRYH�IURP�WKH�OLVW�
�� 5HSHDW�WKLV�SURFHVV�RQ�WKH�RWKHU�VLGH�RI�WKH�EXPSHU�
�� ,I�DQ�LWHP�UHPDLQV�LQ�WKH�OLVW��WKH�EXPSHU�LV�QRW�IXQFWLRQLQJ�FRUUHFWO\�DQG�QHHGV�WR�EH

UHSODFHG��SDJH������

6PDUWER[

7KLV�WHVW�FKHFNV�DOO�WKH�IXQFWLRQDOLW\�RI�WKH�XVHU�LQWHUIDFH�SDQHO�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���
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7R�WHVW�WKH�6PDUWER[

�� )ROORZ�HDFK�RI�WKH�LQVWUXFWLRQV�DV�WKH\�DSSHDU�RQ�WKH�VFUHHQ�
�� 3UHVV� �WR�DQVZHU�<HV�WR�D�TXHVWLRQ�DQG� �WR�DQVZHU�12�
�� ,I�WKH�LWHP�EHLQJ�WHVWHG�LV�RSHUDWLQJ�FRUUHFWO\�LW�ZLOO�GLVDSSHDU�IURP�WKH�OLVW�

,I�WKHUH�LV�D�SUREOHP�ZLWK�DQ\�RI�WKH�LWHPV��WKH�6PDUWER[�VKRXOG�EH�UHSODFHG�

/LIW�6HQVRUV

7KLV�FKHFNV�ZKHWKHU�HDFK�RI�WKH�OLIW�VHQVRUV�LV�UHVSRQGLQJ�FRUUHFWO\�

;�<�/,)7B6(16256
;�UHSUHVHQWV�WKH�FXUUHQW�WHVW�LQ�WKH�FXUUHQW�VHTXHQFH�
<�UHSUHVHQWV�WKH�WRWDO�QXPEHU�RI�WHVWV�WR�EH�SHUIRUPHG�LQ�WKH�FXUUHQW�VHTXHQFH�
/,)7B6(16256�LV�WKH�QDPH�RI�WKH�FXUUHQW�WHVW�

$FWLYDWH�VHQVRUV
7KH�OLIW�VHQVRUV�WKDW�QHHG�WR�EH�WHVWHG�E\�DFWLYDWLQJ�E\�OLIWLQJ���/LIW��/LIW��/LIW��/LIW��

'LVDEOH�6HQVRUV
7KH�OLIW�VHQVRUV�WKDW�QHHG�WR�EH�GLVDEOHG�E\�GHSUHVVLQJ�WKHP���/LIW��/LIW��/LIW��/LIW��

7R�WHVW�WKH�/LIW�6HQVRUV

�� &KHFN�ZKLFK�/LIW�VHQVRUV�DUH�OLVWHG�EHORZ�$FWLYDWH�VHQVRUV�
�� /LIW�HDFK�RI�VHQVRUV�LQ�WXUQ�
�� ,I�WKH�OLIW�VHQVRU�LV�RSHUDWLQJ�FRUUHFWO\��WKH�LWHP�ZLOO�EH�UHPRYH�IURP�WKH�OLVW�
�� 5HSHDW�IRU�WKH�UHPDLQLQJ�OLIW�VHQVRUV�
�� ,I�WKHUH�DUH�VHQVRUV�OLVWHG�XQGHU�'LVDEOH�6HQVRUV��SXVK�GRZQ�RQ�WKH�OLIW�VHQVRU�WR

GHDFWLYDWH�LW�
�� :KHQ�DOO�WKH�LWHPV�KDYH�EHHQ�UHPRYHG�IURP�WKH�OLVW�WKH�WHVW�LV�FRPSOHWH�
�� $Q\�LWHPV�WKDW�UHPDLQ�LQ�WKH�OLVW�DUH�QRW�IXQFWLRQLQJ�FRUUHFWO\�DQG�QHHG�WR�EH�UHSODFHG�

%DFNZDUGV�6HQVRUV

7KLV�FKHFNV�WKDW�WKH�EDFNZDUGV�VHQVRUV�DUH�RSHUDWLQJ�FRUUHFWO\�

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������
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7KH�IROORZLQJ�LQIRUPDWLRQ�LV�VKRZQ�

;�<�%$&.B6(16256
;�UHSUHVHQWV�WKH�FXUUHQW�WHVW�LQ�WKH�FXUUHQW�VHTXHQFH�
<�UHSUHVHQWV�WKH�WRWDO�QXPEHU�RI�WHVWV�WR�EH�SHUIRUPHG�LQ�WKH�FXUUHQW�VHTXHQFH�
%$&.B6(16256�LV�WKH�QDPH�RI�WKH�FXUUHQW�WHVW�

$FWLYDWH�VHQVRUV
7KH�QXPEHU�RI�VHQVRUV�WKDW�QHHG�WR�EH�WHVWHG�E\�DFWLYDWLQJ�WKHP���&ROOLVLRQ/HIW
&ROOLVLRQ5LJKW�

'LVDEOH�6HQVRUV
7KH�QXPEHU�RI�VHQVRUV�WKDW�QHHG�WR�GH�DFWLYDWHG���&ROOLVLRQ/HIW�&ROOLVLRQ5LJKW�

7R�WHVW�WKH�%DFNZDUGV�6HQVRUV

�� &KHFN�WKDW�&ROOLVLRQ/HIW�DQG�&ROOLVLRQ5LJKW�DUH�OLVWHG�EHORZ�$FWLYDWH�VHQVRUV�
�� ,I�WKHVH�DUH�OLVWHG�XQGHU�'LVDEOH�6HQVRUV��UHPRYH�DQ\�FRQVWULFWLRQV�DFWLYDWLQJ�WKHP�
�� 3XVK�WKH�ERG\�RI�WKH�URERW�EDFNZDUGV�RQ�RQH�VLGH�VR�WKDW�LW�PRYHV�UHODWLYH�WR�WKH

FKDVVLV�
�� ,I�WKH�EDFNZDUG�VHQVRU�RQ�WKLV�VLGH�LV�IXQFWLRQLQJ�FRUUHFWO\�LW�ZLOO�EH�UHPRYHG�IURP�WKH�OLVW�
�� 5HSHDW�WKLV�RQ�WKH�RWKHU�VLGH�
�� ,I�DQ�LWHP�UHPDLQV�LQ�WKH�OLVW��WKH�EDFNZDUG�VHQVRU�LV�QRW�IXQFWLRQLQJ�FRUUHFWO\��9LVXDOO\

LQVSHFW�LW�WR�VHH�LI�WKHUH�LV�D�FRQVWULFWLRQ�WKDW�LV�LPSHGLQJ�LWV�IXQFWLRQ��,I�QRW��UHSODFH�LW�LI
QHFHVVDU\�

6LJQDO�6HQVRUV

7KLV�FKHFNV�WKH�IXQFWLRQDOLW\�RI�WKH�FRLO�WKDW�LV�XVHG�WR�GHWHFW�D�VLJQDO�RQ�D�SHULSKHUDO�ZLUH�

7KH�IROORZLQJ�LQIRUPDWLRQ�LV�VKRZQ�

;�<�&2,/�B&(17(5
;�UHSUHVHQWV�WKH�FXUUHQW�WHVW�LQ�WKH�FXUUHQW�VHTXHQFH�
<�UHSUHVHQWV�WKH�WRWDO�QXPEHU�RI�WHVWV�WR�EH�SHUIRUPHG�LQ�WKH�FXUUHQW�VHTXHQFH�
&2,/�B&(17(5�LV�WKH�QDPH�RI�WKH�FXUUHQW�WHVW�

'HWHFWLQJ�ZLUH���^YDOXH`
^YDOXH`�LV�WKH�YDOXH�RI�WKH��WUDFN�YDOXH���,I�WKH�UHVXOW�RI�WKH�WHVW�LV�OHVV�WKDQ�WKLV�YDOXH��WKH
WHVW�LV�VXFFHVVIXO�

&+^$`�^UHVXOW�YDOXH`
,I�WKH�WHVW�UHVXOW�LV�JUHDWHU�WKDQ�WKH�GHILQHG��WUDFN�YDOXH���LW�ZLOO�EH�OLVWHG�KHUH�
0RYH�WKH�URERW�FORVHU�WR�WKH�VLJQDO�ZLUH�GHWHFWHG��:KHQ�WKH�YDOXH�LV�OHVV�WKDQ�WKH��WUDFN
YDOXH���WKH�LWHP�VKRXOG�EH�UHPRYHG�IURP�WKH�OLVW�

,I�WKH�URERW�LV�FORVH�WR�WKH�ZLUH�DQG�WKH�GLVSOD\HG�YDOXHV�DUH�KLJK������RU�PRUH��LW�LV�DQ
LQGLFDWLRQ�WKDW�WKH�FRLO�FRQQHFWLRQV�DUH�QRW�JRRG�

'ULYH�0RWRU

7KLV�FKHFNV�WKH�IXQFWLRQ�RI�WKH�GULYH�PRWRU��,W�FKHFNV

� WKDW�WKH�PRWRU�GULYHV�WKH�ZKHHO�IRUZDUG�DW����P�V
� WKDW�D�FXUUHQW�RI����$�LV�GHOLYHUHG�WR�WKH�PRWRU�

7R�WHVW�WKH�'ULYH�0RWRU

�� 3UHVV� �WR�VWDUW�WKH�WHVW�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���
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�� &ORVH�WKH�OLG�ZKHQ�UHTXHVWHG�
�� 7KH�URERW�ZLOO�PRYH�IRUZDUG�D�VKRUW�GLVWDQFH�WKHQ�VWRS�DQG�EHHS�
�� 2SHQ�WKH�OLG�
�� ,I�WKH�URERW�PRYHG�IRUZDUG��DQVZHU�<HV�WR�WKH�TXHVWLRQ�E\�FOLFNLQJ� �
�� ,I�WKH�URERW�PRYHG�EDFNZDUGV�DQVZHU�1R�WR�WKH�TXHVWLRQ�E\�FOLFNLQJ� ��,I�WKLV�LV�WKH�FDVH�

UHYHUVH�WKH�FRQQHFWLRQV�RQ�WKH�GULYH�PRWRU�FDEOH�

,I�WKH�URERW�GLG�QRW�PRYH��RU�RQO\�RQH�ZKHHO�PRYHG��WKH�WHVW�ZLOO�IDLO��DQG�WKH�UHSRUW�ZLOO
LQGLFDWH�WKH�SUREOHP�

�� 9LVXDOO\�LQVSHFW�WKH�GULYH�PRWRUV�WR�VHH�LI�WKHUH�LV�D�EORFNDJH�
�� &KHFN�WKH�IXVH�DQG�WKH�FDEOLQJ�IRU�WKH�GULYH�PRWRUV�

&XWWLQJ�0RWRU

7KLV�WHVW�URWDWHV�HDFK�RI�WKH�FXWWLQJ�KHDGV�DQG�YHULILHV�WKDW�WKHLU�URWDWLRQDO�VSHHG�LV�FRUUHFW�
6HH�&XWWLQJ�KHDGV��SDJH������

,I�DQ\�RI�WKH�KHDGV�GLVSOD\�D�12.�YDOXH�WKDW�LV�QRW�LQ�OLQH�ZLWK�WKH�RWKHUV��\RX�ZLOO�QHHG�WR
H[DPLQH�WKRVH�KHDGV�DQG�VHH�LI�WKHUH�LV�DQ\�VRUW�RI�EORFNDJH�WKDW�LV�SUHYHQWLQJ�LW�IURP�URWDWLQJ
QRUPDOO\�

6RQDUV�6\VWHP

7KLV�SHUIRUPV�D�WHVW�WR�YHULI\�WKDW�WKH�VRQDU�VHQVRUV�DUH�RSHUDWLQJ�FRUUHFWO\�

,I�DQ\�RI�WKH�VRQDU�VHQVRUV�DUH�IRXQG�WR�EH�GHIHFWLYH��WKH\�QHHG�WR�EH�UHSODFHG��SDJH������
$Q�LQGLFDWLRQ�RI�ZKLFK�VHQVRU�QHHGV�WR�EH�UHSODFHG�LV�JLYHQ�

/LG

,Q�RUGHU�IRU�WKH�URERW�WR�EH�DEOH�WR�H[HFXWH�LWV�PLVVLRQV�WKH�OLG�QHHGV�WR�EH�VKXW��DQG�WR�IRUP
D�FORVHG�FLUFXLW�EHWZHHQ�PDJQHWV�RQ�WKH�OLG�DQG�UHOD\V�RQ�WKH�ERG\��7KLV�FLUFXLW�QHHGV�WR�EH
RSHQ�ZKHQ�WKH�OLG�LV�RSHQ�DQG�ZKHQ�WKH�OLG�LV�SUHVVHG�GRZQ�DQG�DFWV�DV�WKH�VWRS�EXWWRQ�
7KLV�UHTXLUHV�WKDW�DOO�PDJQHWV�DQG�UHOD\V�DUH�IXQFWLRQLQJ�FRUUHFWO\�DQG�VRPH�SUHFLVLRQ�LQ�WKHLU
SRVLWLRQLQJ��)RU�D�IXOOHU�GHVFULSWLRQ�RI�WKH�VHWXS�IRU�WKH�PDJQHWV�DQG�UHOD\V�VHH�&RUUHFWLQJ�OLG
FORVXUH�SUREOHPV��SDJH������

7KLV�WHVW�FKHFNV�WKH�IXQFWLRQLQJ�DQG�WKH�SRVLWLRQLQJ�RI�WKH�PDJQHWV�DQG�UHOD\V��,Q�RUGHU�WR
WKLV��\RX�QHHG�WR�KDYH�WKUHH�JDXJHV�DYDLODEOH�ZLWK�WKLFNQHVVHV�RI���PP���PP�DQG��PP
UHVSHFWLYHO\�

7R�WHVW�WKH�/LG

�� )ROORZ�WKH�LQVWUXFWLRQV�JLYHQ�RQ�WKH�VFUHHQ�
�� :KHQ�UHTXHVWHG��SODFH�WKH�UHTXLUHG�JDXJH�EHWZHHQ�WKH�OLG�DQG�WKH�ERG\�DQG�FORVH�WKH

OLG��7KH�ILJXUH�EHORZ�VKRZV�WKH�SODFHPHQW�RI�WKH���PP�JDXJH�

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������
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�� :KHQ�WKH��PP�JDXJH�LV�LQ�SODFH��FORVH�WKH�OLG�DQG�SUHVV�GRZQ�JHQWO\�WR�HQVXUH�WKDW�WKH
OLG�LV�WRXFKLQJ�WKH�JDXJH�

$W�WKH�HQG�RI�WKH�WHVW��LI�WKH�WHVW�IDLOHG��WKH�SUREOHPV�DUH�LQGLFDWHG�WKURXJK�WKH�IROORZLQJ
PHVVDJHV�

� 12�LV�VWXFN��RSHQ�UHHG����VLGH����UHHG��6�QRUPDOO\�RSHQ�RI�WKH�ERG\�LV�VWXFN��5HSODFH�,W��

7KH�UHHG�WKDW�LV�1RUPDOO\�2SHQ��12��RQ�WKH�LQGLFDWHG�VLGH�PXVW�EH�UHSODFHG��SDJH������
� 1&�QRW�WULJJHUHG��SUHVV�UHHG����VLGH����PDJQHW�PXVW�EH�ORZHU��$GG�VSDFHU�

7KH�UHOD\�WKDW�LV�1RUPDOO\�&ORVHG��1&��RQ�WKH�LQGLFDWHG�VLGH�LV�QRW�WRXFKLQJ�WKH�PDJQHW
ZKHQ�WKH�OLG�LV�FORVHG��7KH�1&�UHOD\�LV�WKH�ORZHU�RQH��<RX�QHHG�WR�DGG�D�VSDFHU�EHKLQG�WKH
PDJQHW�RQ�WKH�LQGLFDWHG�VLGH�DQG�UXQ�WKH�WHVW�DJDLQ�

� 1&�WRR�HDUO\��SUHVV�UHHG����VLGH����PDJQHW�PXVW�EH�KLJKHU��5HPRYH�VSDFHU�RQ�LW�RU�DGG
VSDFHU�EHWZHHQ�ERG\�DQG�UHHG�UHOD\

7KH�UHOD\�WKDW�LV�1RUPDOO\�&ORVHG��1&��RQ�WKH�LQGLFDWHG�VLGH�LV�EHLQJ�DFWLYDWHG�WRR�HDUO\
EHFDXVH�WKH�PDJQHW�LV�WRR�ORZ��7KH�1&�UHOD\�LV�WKH�ORZHU�RQH��<RX�QHHG�WR�HLWKHU�UHPRYH
DQ\�VSDFHU�EHKLQG�WKH�PDJQHW��RU�DGMXVW�WKH�SRVLWLRQ�RI�WKH�UHOD\�

� 12�QRW�PDJQHWL]HG�VRRQ�HQRXJK�RSHQ�UHHG����VLGH����PDJQHW�PXVW�EH�ORZHU��$GG�VSDFHU
EHWZHHQ�PDJQHW�DQG�OLG

&RQWDFW�EHWZHHQ�WKH�1RUPDOO\�2SHQ��12��UHOD\�RQ�WKH�LQGLFDWHG�VLGH�LV�QRW�EHLQJ�PDGH
EHFDXVH�WKH�PDJQHW�LV�WRR�KLJK��7KH�12�UHOD\�LV�WKH�XSSHU�RQH��<RX�QHHG�WR�DGG�D�VSDFHU
EHWZHHQ�WKH�PDJQHW�DQG�WKH�OLG�WR�ORZHU�LW��DQG�WKHQ�UXQ�WKH�WHVW�DJDLQ�

� 12�DQG�1&�QRW�PDJQHWL]HG��GXDO�HUURU����VLGH����DGG�VSDFHU�XQGHU�PDJQHW�RU�UHPRYH
VSDFHU�EHWZHHQ�ERG\�DQG�UHHG�UHOD\�

1HLWKHU�RI�WKH�UHOD\V�RQ�WKH�LQGLFDWHG�VLGH�DUH�PDNLQJ�FRQWDFW�ZLWK�WKH�PDJQHW��<RX�QHHG
WR�DGMXVW�WKH�SRVLWLRQ�RI�WKH�PDJQHW�DQG�RU�WKH�UHOD\V�E\�DGGLQJ�RU�UHPRYLQJ�VSDFHUV�

� 1&�,V�VWXFN��SUHVV�UHHG����VLGH����UHHG��6��QRUPDOO\�FORVH��RI�WKH�ERG\�LV�VWXFN�RU�PDJQHW
LV�ORVW�GHIHFWLYH��5HSODFH�,W�

&KHFN�LI�WKH�PDJQHW�RQ�WKH�LQGLFDWHG�VLGH�LV�EURNHQ�RU�PLVVLQJ�DQG�UHSODFH�LW��SDJH�����
LI�QHFHVVDU\��,I�WKH�PDJQHW�LV�2.��UHSODFH�WKH�UHOD\V��SDJH������

� 12�DQG�1&�UHYHUVH�SODFHPHQW���VLGH����UHHG�UHOD\V�LQYHUWHG"��6��QRUPDOO\�FORVH�
VPDUWER[�VLGH��'2:1��DQG��6��QRUPDOO\�RSHQ��FRYHU�VWDWH��83��

7KH�UHOD\V�KDYH�EHHQ�LQVWDOOHG�LQ�WKH�ZURQJ�RUGHU�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���



&KDSWHU���8VLQJ�\RXU�URERW

� 5HOD\�12��1RUPDOO\�2SHQ��PXVW�EH�SODFHG�RQ�WKH�WRS��7KLV�UHOD\�LV�LQGLFDWHG�E\�WKH
GLJLW���LQ�WKH�UHIHUHQFH�QXPEHU�RQ�WKH�UHOD\�

� 5HOD\�1&��1RUPDOO\�&ORVHG��PXVW�EH�SODFHG�RQ�WKH�ERWWRP��7KLV�UHOD\�LV�LQGLFDWHG�E\
WKH�GLJLW���LQ�WKH�UHIHUHQFH�QXPEHU�RQ�WKH�UHOD\�

� .LW�PXVW�EH�UHSODFHG���VLGH����UHSODFH�WKH�UHHG�UHOD\V�RQ�WKH�ERG\?Q

7KH�UHOD\�NLW��SDJH�������LQFOXGLQJ�IRXU�UHOD\V�DQG�WKHLU�FDEOHV�PXVW�EH�UHSODFHG�

��������6RIWZDUH�XSGDWH�
7KLV�PHQX�HQDEOHV�\RX�WR�SHUIRUP�D�VRIWZDUH�XSGDWH��7KH�FXUUHQW�VRIWZDUH�YHUVLRQ�LV
GLVSOD\HG�

6HOHFW� 8SGDWH�QRZ� �DQG�SUHVV� ��7KH�URERW�ZLOO�FRQWDFW�WKH�VHUYHU��GRZQORDG�DQG�WKHQ�LQVWDOO
WKH�ODWHVW�VRIWZDUH�YHUVLRQ�

�����������5HVHW�)DFWRU\
7KLV�SHUIRUPV�D�IDFWRU\�UHVHW�RI�DOO�WKH�URERW�FRQILJXUDWLRQ�SDUDPHWHUV�

1RWH���7KLV�RSHUDWLRQ�UHPRYHV�DOO�WKH�FRQILJXUDWLRQ�SDUDPHWHUV�EXW�5(7$,16�WKH
FXUUHQW�VRIWZDUH�YHUVLRQ��7R�UHPRYH�DOO�WKH�FRQILJXUDWLRQ�SDUDPHWHUV�$1'�WKH�FXUUHQW
VRIWZDUH�YHUVLRQ�VHH�)DFWRU\�UHVHW��SDJH������

������7HFKQLFLDQ�VHWWLQJV�$GYDQFHG�SDUDPHWHUV
0D[�VSHHG

6HWV�WKH�PD[LPXP�VSHHG�DW�ZKLFK�WKH�URERW�ZLOO�WR�PRYH�

7KH�PD[LPXP�DOORZDEOH�VSHHG�RI�WKH�URERW�LV��P�V�����NP�K��

:LUH�FURVVLQJ�GLVWDQFH

6HWV�WKH�GLVWDQFH�WKH�URERW�ZLOO�PRYH�ZKHQ�LW�FURVVHV�WKH�SHULSKHUDO�ZLUH��EHIRUH�WXUQLQJ
EDFN�LQWR�WKH�ILHOG�DJDLQ�

7KH�GHIDXOW�YDOXH�LV����P��7KLV�GLVWDQFH�UHSUHVHQWV�WKH�GLVWDQFH�EHWZHHQ�WKH�IURQW�RI�WKH
URERW�DQG�WKH�SRVLWLRQ�RI�WKH�FRLO�WKDW�GHWHFWV�WKH�SUHVHQFH�RI�WKH�ZLUH�

1RWH���7KH�YDOXHV�RI�'LVWDQFHV�EHWZHHQ�WKH�SHULSKHUDO�ZLUH�DQG�ERXQGDU\�RI�WKH
DUHD�WR�EH�PRZHG��SDJH�����DUH�EDVHG�RQ�WKH�XVH�RI�D�ZLUH�FURVVLQJ�GLVWDQFH�RI
���P�

0LQ�WHPS

6HWV�WKH�ORZHVW�WHPSHUDWXUH�WKDW�WKH�URERW�ZLOO�RSHUDWH�DW�

1RWH���0RZLQJ�DW�WRR�ORZ�D�WHPSHUDWXUH�FDQ�GDPDJH�WKH�JUDVV�

����$GYDQFHG�SDUDPHWHUV
$�VFUHHQ�GLVSOD\LQJ�DGYDQFHG�SDUDPHWHUV�FDQ�EH�YLHZHG�E\�SUHVVLQJ���IRU�VHYHUDO�VHFRQGV
RQ�WKH�NH\ERDUG�

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������
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:LUH�&+�

$�OLVW�RI�FXUUHQWO\�GHILQHG�SHULSKHUDO�ZLUHV��)RU�HDFK�ZLUH�WKH�IROORZLQJ�LV�GLVSOD\HG�

� WKH�FXUUHQW�PDJQHWLF�GLVWDQFH�EHWZHHQ�WKH�URERW�DQG�WKH�ZLUH�
� $Q�LQGLFDWLRQ�RI�WKH�VKDSH�RI�WKH�SXOVH�HPLWWHG�RQ�WKLV�VLJQDO�FKDQQHO��RU�ZKHWKHU�D�WKLV

FKDQQHO�LV�FRQQHFWHG�

6WDWLRQ�^LG`

7KH�FXUUHQW�GLVWDQFH�EHWZHHQ�WKH�URERW�DQG�WKH�SRVLWLRQLQJ�EHDFRQ�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���



&KDSWHU���7URXEOHVKRRWLQJ��(UURU�PHVVDJHV�

��7URXEOHVKRRWLQJ��(UURU�PHVVDJHV�
$Q�DOSKDEHWLFDO�OLVW�RI�HUURU�PHVVDJHV�

� %DG�EDWWHU\�FRQQHFWLRQ��SDJH�����
� %DG�EDWWHU\�PHDVXUH��SDJH�����
� %DWWHU\�RYHU�YROWDJH��SDJH�����
� %DWWHU\�WHPSHUDWXUH�LVVXH��SDJH�����
� %06�FRPPXQLFDWLRQ�ZLUH�LV�QRW�FRQQHFWHG��SDJH�����
� &DQQRW�VWDUW�0RWRU0RZ�,I�ZH�DUH�LQ�$ODUP�6DIHW\��&KHFN�QDYLJDWLRQ���SDJH�����
� &ROOLVLRQ�WRR�FORVH�WR�VWDWLRQ��^;`P���SDJH�����
� &ROOLVLRQV�DW�VWDUW�XS��^�`��SDJH�����
� 'LG�QRW�ILQG�WKH�]RQH�GXH�WR�FROOLVLRQ��^�`���SDJH�����
� '0$�(UURU��RQ�VRQDUV���^�`��SDJH�����
� )DLOHG�WR�FRQVLVWHQWO\�UH�HQWHU�WKH�]RQH��SDJH�����
� )DLOHG�WR�GRFN�WR�VWDWLRQ��SDJH�����
� +HDG�^�`�GLG�QRW�VWDUW���SDJH�����
� +HDG�^�`�LV�EORFNHG���SDJH�����
� /LIW�;��'HWHFWHG���)URQW�5HDU�/HIW�5LJKW��SDJH�����
� /RQJ&ROOLVLRQ��^�`��HYHQW�GHWHFWHG��SDJH�����
� 0DQXDO7DVN�VKDOO�QRW�FRPSOHWH��0RWRU'ULYH�LV�LQ�VDIHW\����SDJH�����
� 0RWRU�EORFNHG�ZKHQ�JRLQJ�^�`�WR�^�`PP��SDJH�����
� 1R�FKDUJH�FXUUHQW��&KHFN�FRQWDFWV�DQG�FKDUJLQJ�VWDWLRQ��SDJH�����
� 1R�SHULSKHUDO�VLJQDO���SDJH�����
� 1R�SRVLWLRQLQJ�EHDFRQ�GHWHFWHG��SDJH�����
� 1R�VWDWLRQ�FRQWDFW�GHWHFWHG��SDJH�����
� 1R�VWDWLRQ�IRXQG�LQ�DQ\�ILHOG��SDJH�����
� 1RLVH�RQ�EXPSHU��SDJH�����
� 6HOI7HVW�IDLOHG�WR�FOHDU�ZLWKLQ���V��SDJH�����
� 6KXWGRZQ�LQ��PLQ���LQKLELW�VKXWGRZQ�SULQFLSDO���XQEORFN�EUDNHV��SDJH�����
� 6RPH�ZLUHV�QRW�ZHOO�FRQILJXUHG��3OHDVH�DGG�DW�OHDVW�RQH�SDUFHO�WR�HDFK�ZLUH��SDJH�����
� 6RQDUV�LVVXH�GHWHFWHG��SDJH�����
� 6WDWLRQ�FRQWDFW�ORVW�IRU�^�`V���SDJH�����
� 6WDWLRQ�QRW�IRXQG�ZKLOH�GRLQJ�ERUGHU��SDJH�����
� 6WLOO�LQ�FROOLVLRQ��^�`��DODUP��SDJH�����
� 6723�EXWWRQ�LVVXH�GHWHFWHG��SDJH�����
� 7KH�^/�5`�IXVH�LV�EORZQ�RU�WKH�^/�5`�PRWRU�LV�QRW�FRQQHFWHG���SDJH�����
� 7KH�URERW�KDV�QR�ZLUH�WR�PRZ��3OHDVH�FRQILJXUH�DW�OHDVW�RQH�ZLUH���SDJH�����
� 7KH�URERW�KDV�QR�SDUFHO�WR�PRZ��3OHDVH�FRQILJXUH�OHDVW�RQH�SDUFHO���SDJH�����
� 7KH�ZLUH�LV�FXUUHQWO\�FRQILJXUHG�WR�EH�LJQRUHG���SDJH�����
� 7RR�PDQ\�UHSHWLWLYH�FROOLVLRQV���SDJH�����
� 8QDEOH�WR�ILQG�WKH�ZRUNLQJ�DUHD��SDJH�����
� 8QH[SHFWHG�H[LW�]RQH�HYHQW��SDJH�����
� 8QKDQGOHG�H[LW�]RQH����SDJH�����
� 8QKDQGOHG�FROOLVLRQ�HYHQW����SDJH�����

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���7URXEOHVKRRWLQJ��(UURU�PHVVDJHV�

� 8QORFN�V\VWHP���EDG�SLQ�FRGH��SDJH�����
� :DLW�IRU���6HFRQGV�RI�IXOO�FRQWDFW��SDJH�����
� :DLW�IRU�QR�FROOLVLRQ��SDJH�����
� :DLWLQJ�IRU�VLJQDO��SDJH�����
� :DLWLQJ�IRU�VWDWLRQ�FRQWDFW��SDJH�����
� :LUH�/RVW�GXULQJ�7UDFN:LUH����SDJH�����
� :URQJ�ZLUH�DQG�SDUFHOV�&RQILJXUDWLRQ���SDJH�����

����%DWWHU\

������%DWWHU\�WHPSHUDWXUH�LVVXH
6FHQDULR

2FFXUV�ZKHQ�WKH�EDWWHU\�WHPSHUDWXUH�LV�DERYH�RU�EHORZ�WKH�DOORZHG�OLPLW�

6\PSWRPV���2EVHUYDWLRQV

7KH�URERW�UHPDLQV�DW�WKH�FKDUJLQJ�VWDWLRQ�

6ROXWLRQ

:DLW�IRU�WKH�WHPSHUDWXUH�RI�WKH�EDWWHU\�WR�UHWXUQ�WR�QRUPDO�

������%DWWHU\�RYHU�YROWDJH
6FHQDULR

2FFXUV�ZKHQ�RQH��RU�PRUH��EDWWHU\�FHOO�YROWDJH�LV�RYHU�WKH�OLPLW�

6ROXWLRQ

7DNH�D�SKRWR�RI�WKH�*8,�VFUHHQ�DQG�UHSRUW�WKH�SUREOHP�WR�\RXU�GHDOHU���1RWH�WKH�GDWH�
WLPH�DQG�URERW�6�1��

������%DG�EDWWHU\�FRQQHFWLRQ
6FHQDULR

,QWHUQDO�SUREOHP�ZLWK�WKH�EDWWHU\�

6ROXWLRQ

(LWKHU��&KHFN�WKDW�WKH�EODFN�EDWWHU\�FDEOH�LV�D�SOXJJHG�LQ�FRUUHFWO\�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���



&KDSWHU���7URXEOHVKRRWLQJ��(UURU�PHVVDJHV�

&KHFN�WKDW�WKH�VFUHZV�LQGLFDWHG�DUH�SURSHUO\�WLJKW�

2U��&KDQJH�WKH�EDWWHU\�

������%DG�EDWWHU\�PHDVXUH
6FHQDULR

2FFXUV�ZKHQ�WKH�YDOXHV�GLVSOD\HG�IRU�WKH�EDWWHU\�RQ�WKH�*8,�VFUHHQ�GR�QRW�FRUUHVSRQG�WR
WKH�DFWXDO�YDOXHV�

6ROXWLRQ

�� 7DNH�D�SKRWR�RI�WKH�*8,�VFUHHQ�DQG�UHSRUW�WKH�SUREOHP�WR�\RXU�GHDOHU���1RWH�WKH
GDWH��WLPH�DQG�URERW�6�1��

�� &KDQJH�WKH�EDWWHU\�

������%06�FRPPXQLFDWLRQ�ZLUH�LV�QRW�FRQQHFWHG
6FHQDULR

2FFXUV�ZKHQ�WKH�%06��%DWWHU\�0DQDJHPHQW�6\VWHP��ZLUH�LV�QRW�FRQQHFWHG�SURSHUO\��7KLV
UHIHUV�WR�WKH�HOHFWURQLF�SDUW�RI�WKH�EDWWHU\�

6ROXWLRQ

�� &KHFN�EDWWHU\�FRQQHFWLRQ��L�H��WKDW�WKH�VFUHZV�LQGLFDWHG�LQ�WKH�SLFWXUH�EHORZ�DUH
SURSHUO\�WLJKWHQHG�

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���7URXEOHVKRRWLQJ��(UURU�PHVVDJHV�

�� 7DNH�D�SKRWR�RI�WKH�*8,�VFUHHQ�DQG�UHSRUW�WKH�SUREOHP�WR�\RXU�GHDOHU���1RWH�WKH
GDWH��WLPH�DQG�URERW�6�1��

������6KXWGRZQ�LQ��PLQ���LQKLELW�VKXWGRZQ�SULQFLSDO��
XQEORFN�EUDNHV

6\PSWRPV���2EVHUYDWLRQV

� 7KH�*8,�VFUHHQ�GLVSOD\V�WKH�DODUP��DQG�DVNV�LI�\RX�ZDQW�WR�LQKLELW�WKH�VKXWGRZQ�
� 7KH�/('�LV�EOLQNLQJ�YHU\�IDVW��a�[�V�
� 7KH�EUDNHV�DUH�GHDFWLYDWHG�

0HDQLQJ���5HDVRQ

%DWWHU\�FKDUJH�OHYHO�LV�FULWLFDOO\�ORZ�

6ROXWLRQ

�� 3UHVV� �WR�LQKLELW�WKH�VKXWGRZQ�
�� 3XVK�WKH�URERW�WR�WKH�FKDUJLQJ�VWDWLRQ�

1RWH���'2�127�VHQG�WKH�PDFKLQH�WR�VWDWLRQ�RQ�LWV�RZQ��LW�ZLOO�VWRS�DJDLQ

����,QVWDOODWLRQ

������1R�SRVLWLRQLQJ�EHDFRQ�GHWHFWHG
6FHQDULR

2FFXUV�ZKHQ�WKH�URERW�KDV�EHHQ�LQVWUXFWHG�WR�VHDUFK�IRU�D�VWDWLRQ��FRQWDLQLQJ�D
SRVLWLRQLQJ�EHDFRQ���DQG�LW�IDLOV�WR�ILQG�RQH�

6ROXWLRQ

�� &KHFN�WKDW�WKH�URERW�LV�FORVH�WR�D�SRVLWLRQLQJ�EHDFRQ��OHVV�WKDQ��P�DZD\��
�� &KHFN�WKHUH�LV�QR�REVWDFOH�EHWZHHQ�WKH�URERW�DQG�WKH�SRVLWLRQLQJ�EHDFRQ�
�� &KHFN�WKDW�WKH�SRVLWLRQLQJ�EHDFRQ�LV�SRZHUHG�XS�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���



&KDSWHU���7URXEOHVKRRWLQJ��(UURU�PHVVDJHV�

�� &KHFN�WKDW�WKH�LQVWDOODWLRQ�RI�WKH�SHULSKHUDO�ZLUH�LV�FRUUHFW�

,I�DOO�RI�WKH�DERYH�FRQGLWLRQV�DUH�PHW��DQG�WKH�URERW�VWLOO�IDLOV�WR�GHWHFW�WKH�SRVLWLRQLQJ
EHDFRQ��FRQVLGHU�LQVWDOOLQJ�D��UHWXUQ�WR�VWDWLRQ�ORRS���6HH�,QVWDOOLQJ�PXOWL�ILHOGV��SDJH�����

������6WDWLRQ�FRQWDFW�ORVW�IRU�^�`V�
6FHQDULR

2FFXUV�ZKHQ�WKH�URERW�KDV�UHDFKHG�WKH�VWDWLRQ�DQG�VWDUWHG�WR�FKDUJH��EXW�DW�D�FHUWDLQ
WLPH�WKH�VWDWLRQ�FRQWDFW�LV�ORVW��,I�WKH�FRQWDFW�ORVV�ODVWV�IRU�PRUH�WKDQ��K��WKLV�DODUP�LV
WULJJHUHG�

6ROXWLRQ

�� &KHFN�VWDWLRQ�SRZHU�VXSSO\�
�� &KHFN�'&�YROWDJH�RQ�VWDWLRQ�DUPV��VKRXOG�EH���9�
�� &KHFN�WKDW�WKH�FKDUJLQJ�VWDWLRQ�LV�FRUUHFWO\�JURXQGHG�

������6RPH�ZLUHV�QRW�ZHOO�FRQILJXUHG��3OHDVH�DGG�DW�OHDVW
RQH�SDUFHO�WR�HDFK�ZLUH

6FHQDULR

2FFXUV�ZKHQ�WKH�FRQILJXUDWLRQ�RI�ZLUHV�DQG�SDUFHOV�LV�LQFRUUHFW�

0HDQLQJ���5HDVRQ

$W�OHDVW�RQH�ZLUH�PXVW�EH�GHILQHG�LQ�WKH�LQVWDOODWLRQ�FRQILJXUDWLRQ��DQG�DW�OHDVW�RQH�SDUFHO
PXVW�EH�DVVLJQHG�WR�HDFK�ZLUH�

6ROXWLRQ

&KHFN�WKH�LQVWDOODWLRQ�FRQILJXUDWLRQ��6HH�&RQILJXUDWLRQ�XVLQJ�WKH�PHQXV��SDJH�����

������1R�FKDUJH�FXUUHQW��&KHFN�FRQWDFWV�DQG�FKDUJLQJ
VWDWLRQ

6FHQDULR

2FFXUV�ZKHQ�WKH�VWDWLRQ�YROWDJH�LV�GHWHFWHG�EXW�WKHUH�LV�QR�VXSSO\�FXUUHQW�

6ROXWLRQ

�� &KHFN�VWDWLRQ�SRZHU�VXSSO\�
�� &KHFN�'&�YROWDJH�RQ�VWDWLRQ�DUPV��7KLV�VKRXOG�EH���9�
�� &KHFN�ZKHWKHU�WKH�WHPSHUDWXUH�LV�WRR�ORZ�

1RWH���7KH�FKDUJH�FXUUHQW�FDQ�EH�WHVWHG�XVLQJ�WKH�7HFKQLFLDQ
V�PHQX��SDJH������
6HOHFW�6HUYLFH�!�7HVWV

������7KH�URERW�KDV�QR�ZLUH�WR�PRZ��3OHDVH�FRQILJXUH�DW
OHDVW�RQH�ZLUH�

6FHQDULR

2FFXUV�ZKHQ�QR�ZLUH�KDV�EHHQ�FRQILJXUHG�

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���7URXEOHVKRRWLQJ��(UURU�PHVVDJHV�

0HDQLQJ���5HDVRQ

$W�OHDVW�RQH�ZLUH��GHILQLQJ�D�ILHOG�WR�EH�PRZHG��PXVW�EH�FRQILJXUHG�

6ROXWLRQ

&KHFN�WKH�LQVWDOODWLRQ�FRQILJXUDWLRQ�VHWWLQJV��6HH�&RQILJXUDWLRQ�XVLQJ�WKH�PHQXV��SDJH
����

������7KH�URERW�KDV�QR�SDUFHO�WR�PRZ��3OHDVH�FRQILJXUH
OHDVW�RQH�SDUFHO�

6FHQDULR
2FFXUV�ZKHQ�QR�SDUFHO�KDV�EHHQ�FRQILJXUHG��$W�OHDVW�RQH�ZLUH�PXVW�EH�FRQILJXUHG
GHILQLQJ�D�ILHOG�WR�PRZ��DQG�D�SDUFHO�PXVW�EH�GHILQHG�IRU�HDFK�ZLUH�

6ROXWLRQ
&KHFN�WKH�LQVWDOODWLRQ�FRQILJXUDWLRQ�VHWWLQJV��6HH�&RQILJXUDWLRQ�XVLQJ�WKH�PHQXV��SDJH
����

������1R�SHULSKHUDO�VLJQDO�
6FHQDULR

2FFXUV�ZKHQ�WKH�URERW�LV�XQDEOH�WR�GHWHFW�D�YDOLG�PDJQHWLF�VLJQDO�

0HDQLQJ���5HDVRQ

7KLV�FDQ�RFFXU�IRU�D�QXPEHU�RI�UHDVRQV�ZKLFK�FDQ�EH�LGHQWLILHG�XVLQJ�WKH�SURFHGXUH
RXWOLQHG�EHORZ�

6ROXWLRQ

�� &KHFN�WKDW�WKH�URERW�LV�ORFDWHG�LQVLGH�WKH�SHULSKHUDO�ZLUH�
�� &KHFN�WKDW�WKH�FKDUJLQJ�VWDWLRQ�LV�SRZHUHG�XS�
�� &KHFN�DOO�SHULSKHUDO�ZLUH�FRQQHFWLRQV�
�� &KHFN�WKH�LQWHJULW\�RI�WKH�SHULSKHUDO�ZLUH�XVLQJ�D�PXOWL�PHWHU�

������:URQJ�ZLUH�DQG�SDUFHOV�&RQILJXUDWLRQ�
6FHQDULR

2FFXUV�ZKHQ�WKH�URERW�KDV�HQFRXQWHUHG�D�SUREOHP�ZKLOH�PRZLQJ�LQ�D�SDUWLFXODU�SDUFHO�
:KHQ�WKH�URERW�UH�VWDUWV�LW�LV�QRW�VXUH�LQ�ZKLFK�SDUFHO�LW�LV�ORFDWHG��DQG�ZKHUH�LW�VKRXOG
VWDUW�PRZLQJ�

6ROXWLRQ

�� &OLFN� �
�� 6HOHFW� ���0RZ�QRZ�RQ���� �DQG�VHOHFW�D�SDUFHO�IRU�WKH�URERW�WR�PRZ�LQ�

������1R�VWDWLRQ�FRQWDFW�GHWHFWHG
6FHQDULR

2FFXU�LI�D�SRVLWLRQLQJ�EHDFRQ�LV�XVHG�WR�ORFDWH�WKH�FKDUJLQJ�VWDWLRQ��,I�WKH�URERW�KDV
H[HFXWHG�WKH�ORRSVWHS��VR�KDV�GHWHFWHG�WKH�SRVLWLRQLQJ�EHDFRQ�VLJQDO���EXW�KDV�QRW�PDGH
FRQWDFW�ZLWK�WKH�FKDUJH�DUPV�DIWHU���P��E\�GHIDXOW���WKLV�HUURU�PHVVDJH�ZLOO�EH�VKRZQ�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���



&KDSWHU���7URXEOHVKRRWLQJ��(UURU�PHVVDJHV�

6ROXWLRQ

�� &KHFN�WKHUH�LV�QR�REVWDFOH�EHWZHHQ�WKH�SRLQW�ZKHUH�WKH�URERW�SHUIRUPHG�WKH
ORRSVWHS�DQG�WKH�VWDWLRQ�

�� &KHFN�WKH�FKDUJLQJ�VWDWLRQ�SRZHU�VXSSO\�
�� &KHFN�WKH�'&�YROWDJH�RQ�VWDWLRQ�DUPV��VKRXOG�EH���9��
�� &KHFN�VWDWLRQ�DOLJQPHQW�WR�WKH�ZLUH��7KH�FKDUJLQJ�VWDWLRQ�DUPV�VKRXOG�EH

DSSUR[LPDWHO\�DW�ULJKW�DQJOHV�WR�WKH�GLUHFWLRQ�RI�WKH�SHULSKHUDO�ZLUH�

�� &KHFN�DQG�FOHDQ�WKH�FRQWDFWV�

�������1R�VWDWLRQ�IRXQG�LQ�DQ\�ILHOG
6FHQDULR

2FFXUV�LI�D�SRVLWLRQLQJ�EHDFRQ�LV�EHLQJ�XVHG�WR�ORFDWH�WKH�VWDWLRQ��,I�WKH�URERW�KDV�SDVVHG
WKURXJK�DOO�WKH�SDUFHOV�EXW�LV�XQDEOH�WR�GHWHFW�WKH�VWDWLRQ��SRVLWLRQLQJ�VLJQDO�EHDFRQ��WKLV
HUURU�PHVVDJH�LV�VKRZQ�

6ROXWLRQ

�� &KHFN�WKDW�WKH�SRVLWLRQLQJ�EHDFRQ�LV�SRZHUHG�XS�

7R�GR�WKLV��UHPRYH�WKH�FKDUJLQJ�VWDWLRQ�FRYHU�DQG�FKHFN�WKDW�WKH�/('�LV�EOLQNLQJ�RQ
WKH�SRVLWLRQLQJ�EHDFRQ�FDUG�

�� &KHFN�WKDW�WKHUH�LV�QR�REVWDFOH�RQ�WKH�SDWK�EHWZHHQ�WKH�URERW�DQG�WKH�SRVLWLRQLQJ
EHDFRQ�

�������:LUH�/RVW�GXULQJ�7UDFN:LUH��
6FHQDULR

2FFXUV�ZKHQ�WKH�URERW�LV�IROORZLQJ�WKH�WUDFNZLUH�DQG�LV�WKHQ�XQDEOH�WR�GHWHFW�D�VLJQDO�RQ
WKH�ZLUH��:KHQ�WKLV�KDSSHQV�WKH�URERW�ZLOO�URWDWHG�WKURXJK������LQ�DQ�DWWHPSW�WR�GHWHFW�D
SKDVH�GLIIHUHQFH��DQG�WKHQ�LVVXH�WKLV�PHVVDJH�

6ROXWLRQ

�� &KHFN�VWDWLRQ�SRZHU�VXSSO\�
�� &KHFN�SHULSKHUDO�ZLUH�FRQQHFWLRQV�
�� &KHFN�SHULSKHUDO�ZLUH�LQWHJULW\�XVLQJ�D�PXOWL�PHWHU�

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���7URXEOHVKRRWLQJ��(UURU�PHVVDJHV�

����,QWHUIDFH

������8QORFN�V\VWHP���EDG�SLQ�FRGH
6FHQDULR

�6\VWHP�EORFNLQJ��LV�VHW�DQG�PXVW�EH�XQEORFNHG�E\�HQWHULQJ�D�SLQ�FRGH��$Q�LQFRUUHFW�FRGH
KDV�EHHQ�HQWHUHG�

6ROXWLRQ

(QWHU�WKH�FRUUHFW�FRGH��,I�WKLV�LV�QRW�NQRZQ��FRQWDFW�WHFKQLFDO�VXSSRUW�

����2SHUDWLRQDO

������8QDEOH�WR�ILQG�WKH�ZRUNLQJ�DUHD

6FHQDULR
2FFXUV�ZKHQ�WKH�URERW�LV�XQDEOH�WR�ILQG�D�YDOLG�PDJQHWLF�VLJQDO�

6ROXWLRQ

�� &KHFN�WKDW�WKH�URERW�LV�ORFDWHG�LQVLGH�WKH�SHULSKHUDO�ZLUH�
�� &KHFN�WKDW�WKH�FKDUJLQJ�VWDWLRQ�SRZHU�LV�RQ�
�� &KHFN�SHULSKHUDO�ZLUH�FRQQHFWLRQV
�� &KHFN�SHULSKHUDO�ZLUH�LQWHJULW\�XVLQJ�D�PXOWL�PHWHU�

������6WDWLRQ�QRW�IRXQG�ZKLOH�GRLQJ�ERUGHU
6FHQDULR

2FFXUV�ZKHQ�WKH�URERW�LV�WULPPLQJ�WKH�ERUGHUV��,Q�ERUGHU�PRGH��WKH�PDFKLQH�IROORZV�LWV
ZLUH��WKHQ�WRXFKHV�WKH�FKDUJLQJ�DUP��7KLV�PHVVDJH�LV�GLVSOD\HG�ZKHQ�WKH�URERW�IDLOHG�WR
ILQG�WKH�FKDUJLQJ�VWDWLRQ��7KLV�RQO\�RFFXUV�LI�D�SRVLWLRQLQJ�EHDFRQ�LV�EHLQJ�XVHG�WR�ORFDWH
WKH�FKDUJLQJ�VWDWLRQ�

6ROXWLRQ

�� &KHFN�WKHUH�LV�QR�REVWDFOH�DORQJ�WKH�ERUGHU�QH[W�WR�WKH�VWDWLRQ��7KLV�LV�W\SLFDOO\
VXUURXQGLQJ�YHJHWDWLRQ��

�� &KHFN�VWDWLRQ�SRZHU�VXSSO\�
�� &KHFN�'&�YROWDJH�RQ�VWDWLRQ�DUPV��VKRXOG�EH���9��
�� &KHFN�VWDWLRQ�DOLJQPHQW�WR�WKH�ZLUH��7KH�FKDUJLQJ�VWDWLRQ�DUPV�VKRXOG�EH

DSSUR[LPDWHO\�DW�ULJKW�DQJOHV�WR�WKH�GLUHFWLRQ�RI�WKH�SHULSKHUDO�ZLUH�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���



&KDSWHU���7URXEOHVKRRWLQJ��(UURU�PHVVDJHV�

�� &KHFN�DQG�FOHDQ�FRQWDFWV�

������)DLOHG�WR�GRFN�WR�VWDWLRQ
6FHQDULR

7KH�PDFKLQH�KDV�WULHG�WR�UHWXUQ�WR�VWDWLRQ�EXW�IDLOHG�
6ROXWLRQ

�� &KHFN�WKHUH�LV�QR�REVWDFOH�QH[W�WR�WKH�VWDWLRQ�
�� &KHFN�VWDWLRQ�SRZHU�VXSSO\�
�� &KHFN�'&�YROWDJH�RQ�VWDWLRQ�DUPV��VKRXOG�EH���9��
�� &KHFN�VWDWLRQ�DOLJQPHQW�WR�WKH�ZLUH��7KH�FKDUJLQJ�VWDWLRQ�DUPV�VKRXOG�EH

DSSUR[LPDWHO\�DW�ULJKW�DQJOHV�WR�WKH�GLUHFWLRQ�RI�WKH�SHULSKHUDO�ZLUH�

������+HDG�^�`�LV�EORFNHG�

+HDG�^�`�LV�EORFNHG�
6FHQDULR

2FFXUV�ZKHQ�D�FXWWLQJ�KHDG�VKRXOG�EH�VSLQQLQJ��EXW�LV�QRW�
0HDQLQJ���5HDVRQ

7KH�FXWWLQJ�KHDG�LV�GLUW\�RU�EORFNHG�
6ROXWLRQ

9LVXDOO\�LQVSHFW�DQG�FOHDQ�WKH�FXWWLQJ�KHDGV�

1RWH���7KH�FXWWLQJ�KHDGV�FDQ�EH�WHVWHG�DQG�FDOLEUDWHG�XVLQJ�WKH�7HFKQLFLDQ
V�PHQX
�SDJH�������6HOHFW�6HUYLFH�!��7HVWV�!��&XWWLQJ�PRWRU�

������+HDG�^�`�GLG�QRW�VWDUW�
6FHQDULR

2FFXUV�ZKHQ�D�FXWWLQJ�KHDG�VKRXOG�EH�VSLQQLQJ�EXW�LW�GRHV�QRW�VWDUW�

0HDQLQJ���5HDVRQ

&XWWLQJ�KHDG�LV�QRW�RSHUDWLQJ�SURSHUO\�

6ROXWLRQ

�� 9LVXDOO\�LQVSHFW�WKH�FXWWLQJ�KHDGV�
�� &OHDQ�WKH�FXWWLQJ�KHDG�
�� 5HFDOLEUDWH�WKH�FXWWLQJ�PRWRU��SDJH������
�� &KHFN�DQG�UHSODFH�LI�QHFHVVDU\�

� WKH�IXVH
� WKH�FDEOH
� WKH�FXWWLQJ�GULYH�FDUG

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���7URXEOHVKRRWLQJ��(UURU�PHVVDJHV�

� WKH�PRWRU

������0RWRU�EORFNHG�ZKHQ�JRLQJ�^�`�WR�^�`PP

6FHQDULR

2FFXUV�DIWHU�D�FRPPDQG�WR�FKDQJH�WKH�FXWWLQJ�KHLJKW�KDV�EHHQ�LVVXHG��EXW�WKH�FXWWLQJ
KHDG�FDQ�QRW�PRYH�

0HDQLQJ���5HDVRQ

7KH�PRWRU�OLIWLQJ�WKH�FXWWLQJ�KHDG�LV�QRW�ZRUNLQJ�

6ROXWLRQ

�� 5HPRYH�WKH�FRYHU�RQ�WKH�PRWRU�
�� &OHDQ�WKH�OLIWLQJ�EDQG�
�� ,QVSHFW�WKH�OLIWLQJ�PRWRU�
�� &KHFN�WKH�PDJQHW�DQG�SXOOH\�

������6723�EXWWRQ�LVVXH�GHWHFWHG
6FHQDULR

2FFXUV�ZKHQ�WKH�6WRS�EXWWRQ�LV�QRW�RSHUDWLQJ�FRUUHFWO\��7KH�6WRS�EXWWRQ�PXVW�EH�FORVHG
ZKHQ�WKH�URERW�LV�RSHUDWLQJ�

0HDQLQJ���5HDVRQ

7KH�6WRS�EXWWRQ�LV�GHWHUPLQHG�WR�EH�FORVHG�E\�GHWHFWLQJ�D�FORVHG�FLUFXLW�EHWZHHQ
PDJQHWV�RQ�WKH�OLG�DQG�UHOD\V�LQ�WKH�ERG\��,I�WKHVH�PDJQHWV�DUH�DQG�UHOD\V�DUH�QRW
FRQQHFWLQJ�FRUUHFWO\�WKH�FRUUHFW�VWDWH�RI�WKH�OLG�FDQ�QRW�EH�GHWHUPLQHG��7KLV�FDQ�DULVH�GXH
WR�ZLGH�WHPSHUDWXUH�IOXFWXDWLRQV�

6ROXWLRQ

6HH�&RUUHFWLQJ�OLG�FORVXUH�SUREOHPV��SDJH������

������8QH[SHFWHG�H[LW�]RQH�HYHQW
6FHQDULR

2FFXUV�ZKHQ�WKH�URERW�GLG�QRW�H[LW�IURP�WKH�VWDWLRQ�FRUUHFWO\��SRVVLEO\�WXUQLQJ�LQ�WKH�ZURQJ
GLUHFWLRQ�

0HDQLQJ���5HDVRQ

7KLV�FDQ�DULVH�EHFDXVH�

� WKHUH�LV�SUREOHP�ZLWK�WKH�FRQILJXUDWLRQ�RI�WKH�URERW�
� REVWDFOHV�DUH�LPSHGLQJ�WKH�H[LW�IURP�WKH�VWDWLRQ�

6ROXWLRQ

�� ,I�D��UHWXUQ�WR�VWDWLRQ��ORRS�LV�EHLQJ�XVHG��FKHFN�WKDW�WKH�URERW�LV�WXUQLQJ�LQ�WKH
FRUUHFW�GLUHFWLRQ�LQ�RUGHU�WR�HQWHU�WKH�VWDWLRQ��7KH�GLUHFWLRQ�LV�VHW�DV�D�FRQILJXUDWLRQ
SDUDPHWHU�LQ�WKH�7HFKQLFLDQ
V�PHQX��SDJH��������,QIUDVWUXFWXUH�!�3DUFHOV��,I�WKH
SKDVH�RQ�WKH�ORRS�FLUFXLW�LV�LQFRUUHFW��WKH�URERW�ZLOO�WXUQ�LQ�WKH�ZURQJ�GLUHFWLRQ�WR�HQWHU
DQG�H[LW�WKH�VWDWLRQ�

�� &KHFN�WKH�DUHD�DURXQG�WKH�FKDUJLQJ�VWDWLRQ�DQG�UHPRYH�DQ\�REVWDFOHV�
�� ,I�WKLV�GRHV�QRW�UHFWLI\�WKH�VLWXDWLRQ��WDNH�SKRWRV�YLGHRV�RI�WKH�URERW
V�EHKDYLRU�DQG

UHSRUW�WKH�HYHQW�WR�\RXU�GHDOHU���1RWH�WKH�GDWH��WLPH�DQG�URERW�VHULDO�QXPEHU�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���



&KDSWHU���7URXEOHVKRRWLQJ��(UURU�PHVVDJHV�

������7KH�^/�5`�IXVH�LV�EORZQ�RU�WKH�^/�5`�PRWRU�LV�QRW
FRQQHFWHG�

6FHQDULR

2FFXUV�LI�WKH�URERW�FDQ�QRW�GHWHFW�DQ\�FXUUHQW�LQ�HLWKHU�WKH�/HIW�RU�WKH�5LJKW�ZKHHO�PRWRU�

0HDQLQJ���5HDVRQ

(LWKHU�D�IXVH�RU�D�FRQQHFWLRQ�LV�IDXOW\�

6ROXWLRQ

�� &KHFN�WKH�IXVH�DQG�UHSODFH�LI�QHFHVVDU\�
�� &KHFN�DOO�WKH�FDEOH�FRQQHFWLRQV�

�������)DLOHG�WR�FRQVLVWHQWO\�UH�HQWHU�WKH�]RQH
6FHQDULR

2FFXUV�DIWHU�WKH�URERW�KDV�FURVVHG�WKH�SHULSKHUDO�ZLUH��EXW�LV�QRW�DEOH�WR�UH�HQWHU�WKH�ILHOG
ZKHUH�LW�LV�PRZLQJ�

5HDVRQ

3RVVLEOH�UHDVRQV�DUH�

� ORVV�RI�VLJQDO�
� WKH�URERW�LV�SK\VLFDOO\�XQDEOH�WR�UH�HQWHU�WKH�ILHOG�EHFDXVH�RI�PXG�RU�REVWDFOHV�

6ROXWLRQ

�� &KHFN�WKH�VLJQDO�RQ�WKH�SHULSKHUDO�ZLUH�
�� &KHFN�WKDW�WKHUH�DUH�QR�REVWDFOHV�QHDU�WKH�URERW�
�� &KHFN�WKDW�WKH�URERW�LV�QRW�VOLGLQJ�GXH�WR�PXG��,I�WKLV�LV�WKH�FDVH��VWRS�WKH�URERW
V

DFWLYLWLHV�DQG�UHFWLI\�WKH�VLWXDWLRQ�

�������6HOI7HVW�IDLOHG�WR�FOHDU�ZLWKLQ���V
6FHQDULR

:KHQ�WKH�URERW�VWDUWV�XS��LW�H[HFXWHV�D�VHOI�WHVW�RI�D�UDQJH�RI�IXQFWLRQV��7KLV�HUURU�RFFXUV
LI�D�IDLOXUH�RFFXUHG�RQ�DQ\�RI�WKH�IXQFWLRQV�WHVWHG�

6ROXWLRQ

7KH�VDPH�VHULHV�RI�WHVWV�FDQ�EH�SHUIRUPHG�XVLQJ�WKH�6HUYLFH�!��7HVW�PHQX�IURP�WKH
7HFKQLFLDQ
V�PHQX��SDJH�������7KLV�FDQ�SURYLGH�DGGLWLRQDO�LQIRUPDWLRQ�DERXW�WKH�IXQFWLRQ
WKDW�IDLOHG�

�������8QKDQGOHG�H[LW�]RQH��
6FHQDULR

2FFXUV�ZKHQ�D�SUREOHP�DULVHV�DV�WKH�URERW�H[LWV�WKH�VWDWLRQ�

0HDQLQJ���5HDVRQ

6RIWZDUH�HUURU�

6ROXWLRQ

�� ,I�D��UHWXUQ�WR�VWDWLRQ��ORRS�LV�EHLQJ�XVHG��FKHFN�WKDW�WKH�URERW�LV�WXUQLQJ�LQ�WKH
FRUUHFW�GLUHFWLRQ�LQ�RUGHU�WR�HQWHU�WKH�VWDWLRQ��7KH�GLUHFWLRQ�LV�VHW�DV�D�FRQILJXUDWLRQ

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���7URXEOHVKRRWLQJ��(UURU�PHVVDJHV�

SDUDPHWHU�LQ�WKH�7HFKQLFLDQ
V�PHQX��SDJH��������,QIUDVWUXFWXUH�!�3DUFHOV��,I�WKH
SKDVH�RQ�WKH�ORRS�FLUFXLW�LV�LQFRUUHFW��WKH�URERW�ZLOO�WXUQ�LQ�WKH�ZURQJ�GLUHFWLRQ�WR�HQWHU
DQG�H[LW�WKH�VWDWLRQ�

�� &KHFN�WKH�DUHD�DURXQG�WKH�FKDUJLQJ�VWDWLRQ�DQG�UHPRYH�DQ\�REVWDFOHV�
�� ,I�WKLV�GRHV�QRW�UHFWLI\�WKH�VLWXDWLRQ��WDNH�SKRWRV�YLGHRV�RI�WKH�URERW
V�EHKDYLRU�DQG

UHSRUW�WKH�HYHQW�WR�\RXU�GHDOHU���1RWH�WKH�GDWH��WLPH�DQG�URERW�VHULDO�QXPEHU�

�������:DLWLQJ�IRU�VWDWLRQ�FRQWDFW
6FHQDULR

2FFXUV�ZKHQ�WKH�URERW�LV�LQ�WKH�FKDUJLQJ�VWDWLRQ�DQG�LW�ORVHV�FRQWDFW��,W�ZLOO�ZDLW�RQH�KRXU
EHIRUH�JHQHUDWLQJ�WKH�DODUP�

5HDVRQV

� &RQWDFW�ZLWK�WKH�FKDUJLQJ�VWDWLRQ�DUP�KDV�EHHQ�ORVW�
� 7KHUH�LV�LQVXIILFLHQW�YROWDJH�RQ�WKH�DUPV�WR�FKDUJH�WKH�URERW�

6ROXWLRQ

�� &KHFN�VWDWLRQ�SRZHU�VXSSO\�
�� &KHFN�WKH�'&�YROWDJH�RQ�VWDWLRQ�DUPV��ZKLFK�VKRXOG�EH���9�
�� &KHFN�DQG�FOHDQ�WKH�FRQWDFWV�

�������:DLW�IRU���6HFRQGV�RI�IXOO�FRQWDFW
6FHQDULR

$V�WKH�URERW�GRFNV�LQ�WKH�FKDUJLQJ�VWDWLRQ��LW�ZDLWV���VHFRQGV�WR�YHULI\�WKDW�FRQWDFW�LV
PDGH�

5HDVRQ

7KLV�PHVVDJH�DSSHDUV�LI�WKH�6WRS�FRYHU�LV�RSHQHG�GXULQJ�WKHVH��VHFRQGV�

6ROXWLRQ

&ORVH�WKH�OLG�DQG�DOORZ�WKH��VHFRQGV�WR�SDVV�EHIRUH�RSHQLQJ�WKH�OLG�DJDLQ�WR�LVVXH�D
FRPPDQG�

�������:DLWLQJ�IRU�VLJQDO
6FHQDULR

2FFXUV�LI�WKH�VLJQDO�RQ�WKH�SHULSKHUDO�ZLUH�LV�ORVW��7KH�URERW�ZLOO�IRU�D�SHULRG�RI���K�DQG
WKHQ�VWDUW�DJDLQ���LI�WKH�VLJQDO�KDV�EHHQ�UHVWRUHG��7KLV�PHVVDJH�DSSHDUV�LI�WKH�OLG�LV
RSHQHG�GXULQJ�WKH���K�SHULRG�

5HDVRQ

7KHUH�LV�QR�VLJQDO�RQ�WKH�SHULSKHUDO�ZLUH�

6ROXWLRQ

�� &KHFN�WKH�URERW�LV�ORFDWHG�LQVLGH�WKH�ILHOG�
�� &KHFN�VWDWLRQ�SRZHU�VXSSO\�
�� &KHFN�SHULSKHUDO�ZLUH�FRQQHFWLRQV�
�� &KHFN�SHULSKHUDO�ZLUH�LQWHJULW\�XVLQJ�D�PXOWL�PHWHU�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���



&KDSWHU���7URXEOHVKRRWLQJ��(UURU�PHVVDJHV�

����2EVWDFOHV

������1RLVH�RQ�EXPSHU
6FHQDULR

2FFXUV�ZKHQ�WKH�HOHFWULFDO��EDFNJURXQG��QRLVH�OHYHO�RQ�WKH�EXPSHU�LV�KLJK�HQRXJK�WR
LPSDLU�WKH�SURSHU�RSHUDWLRQ�

6ROXWLRQ

7KLV�RQO\�RFFXUV�ZKHQ�WKH�URERW�LV�DW�WKH�FKDUJLQJ�VWDWLRQ��&KHFN�WKDW�WKH�VWDWLRQ�LV
SURSHUO\�JURXQGHG�

������/LIW�;��'HWHFWHG���)URQW�5HDU�/HIW�5LJKW
6FHQDULR

2FFXUV�ZKHQ�D�ERG\�OLIW�LV�GHWHFWHG�

0HDQLQJ���5HDVRQ

$Q�REVWDFOH�KDV�FDXVHG�WKH�ERG\�WR�EH�OLIWHG�

6ROXWLRQ

�� 5HPRYH�WKH�REVWDFOH�
�� &OHDQ�WKH�OLIW�
�� &KHFN�WKH�PDJQHW�

������7RR�PDQ\�UHSHWLWLYH�FROOLVLRQV�
6FHQDULR

2FFXUV�ZKHQ�D�VHULHV�RI�UHSHWLWLYH�FROOLVLRQV�LV�GHWHFWHG�

0HDQLQJ���5HDVRQ

7RR�PDQ\�REVWDFOHV�

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���7URXEOHVKRRWLQJ��(UURU�PHVVDJHV�

6ROXWLRQ

�� 5HPRYH�WKH�REVWDFOHV�
�� ,I�WKLV�HUURU�FRQWLQXHV�WR�DSSHDU��UH�FRQVLGHU�WKH�LQVWDOODWLRQ�DQG�FUHDWH�LVODQGV�

SVHXGR�LVODQGV�DURXQG�WKH�REVWDFOHV��6HH�'HDOLQJ�ZLWK�REVWDFOHV��SDJH�����

������8QKDQGOHG�FROOLVLRQ�HYHQW��
6FHQDULR

2FFXUV�ZKHQ�WKH�URERW�KDV�HQFRXQWHUHG�VPDOO�REVWDFOHV��

0HDQLQJ���5HDVRQ

7KH�URERW�KDV�GHWHFWHG�VPDOO�REVWDFOHV�LQ�WKH�PRZLQJ�ILHOG��ZKLFK�DUH�QRW�ODUJH�HQRXJK�WR
WULJJHU�WKH�RSHUDWLRQ�RI�WKH�OLIW�VHQVRUV�

6ROXWLRQ

&KHFN�WKH�JURXQG�DW�WKH�SRLQW�ZKHUH�WKH�HUURU�ZDV�JHQHUDWHG�DQG�UHPRYH�DQ\�VPDOO
REVWDFOHV�

������6RQDUV�LVVXH�GHWHFWHG
0HDQLQJ���5HDVRQ

2FFXUV�ZKHQ�RQH�RI�WKH�VRQDU�VHQVRUV�LV�PDOIXQFWLRQLQJ�

6ROXWLRQ

&KDQJH�WKH�VRQDU�

6RQDU�VHQVRUV�FDQ�EH�FKHFNHG�XVLQJ�WKH�7HFKQLFLDQ
V�PHQX��SDJH�������6HOHFW�6HUYLFH�!
7HVWV�!�6RQDUV�V\VWHP�

������&ROOLVLRQV�DW�VWDUW�XS��^�`
6FHQDULR

7KH�PDFKLQH�FDQ�QRW�UHVROYH�D�FROOLVLRQ�DW�VWDUW�XS�

0HDQLQJ���5HDVRQ

7KHUH�LV�DQ�REVWDFOH�EORFNLQJ�WKH�PDFKLQH�VWDUW�XS�

6ROXWLRQ

�� 5HPRYH�REVWDFOHV�
�� 3XVK�WKH�PDFKLQH�LQWR�DQ�REVWDFOH�IUHH�DUHD�
�� ,I�D��UHWXUQ�WR�VWDWLRQ��ORRS�LV�EHLQJ�XVHG��FKHFN�WKDW�WKH�URERW�LV�WXUQLQJ�LQ�WKH

FRUUHFW�GLUHFWLRQ�LQ�RUGHU�WR�HQWHU�WKH�VWDWLRQ��7KH�GLUHFWLRQ�LV�VHW�DV�D�FRQILJXUDWLRQ
SDUDPHWHU�LQ�WKH�7HFKQLFLDQ
V�PHQX��SDJH��������,QIUDVWUXFWXUH�!�3DUFHOV��,I�WKH
SKDVH�RQ�WKH�ORRS�FLUFXLW�LV�LQFRUUHFW��WKH�URERW�ZLOO�WXUQ�LQ�WKH�ZURQJ�GLUHFWLRQ�WR�HQWHU
DQG�H[LW�WKH�VWDWLRQ�

������&ROOLVLRQ�WRR�FORVH�WR�VWDWLRQ��^;`P�
6FHQDULR

2FFXUV�ZKHQ�WKH�URERW�LV�OHDYLQJ�WKH�FKDUJLQJ�VWDWLRQ��7KH�URERW�HQFRXQWHUHG�DQ�REVWDFOH
�DW�^;`PHWHUV�IURP�WKH�FKDUJLQJ�VWDWLRQ���EXW�ZDV�XQDEOH�WR�PRYH�DURXQG�LW�EHFDXVH�LW�ZDV
WRR�FORVH�WR�WKH�FKDUJH�DUPV�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���



&KDSWHU���7URXEOHVKRRWLQJ��(UURU�PHVVDJHV�

0HDQLQJ���5HDVRQ

2EVWDFOH�WRR�FORVH�WR�WKH�FKDUJLQJ�VWDWLRQ�

6ROXWLRQ

�� 5HPRYH�DQ\�REVWDFOHV
�� ,I�D��UHWXUQ�WR�VWDWLRQ��ORRS�LV�EHLQJ�XVHG��FKHFN�WKDW�WKH�URERW�LV�WXUQLQJ�LQ�WKH

FRUUHFW�GLUHFWLRQ�LQ�RUGHU�WR�HQWHU�WKH�VWDWLRQ��7KH�GLUHFWLRQ�LV�VHW�DV�D�FRQILJXUDWLRQ
SDUDPHWHU�LQ�WKH�7HFKQLFLDQ
V�PHQX��SDJH��������,QIUDVWUXFWXUH�!�3DUFHOV��,I�WKH
SKDVH�RQ�WKH�ORRS�FLUFXLW�LV�LQFRUUHFW��WKH�URERW�ZLOO�WXUQ�LQ�WKH�ZURQJ�GLUHFWLRQ�WR�HQWHU
DQG�H[LW�WKH�VWDWLRQ�

�� &RQVLGHU�PRYLQJ�WKH�VWDWLRQ�WR�DQRWKHU�ORFDWLRQ�LI�REVWDFOHV�FDQQRW�EH�PRYHG�

������'0$�(UURU��RQ�VRQDUV���^�`
6FHQDULR

2FFXUV�ZKHQ�WKHUH�LV�D�KDUGZDUH�HUURU�LQ�WKH�VRQDU�FRQWURO�V\VWHP�

6ROXWLRQ

&KDQJH�WKH�GHIHFWLYH�VRQDU�

6RQDU�VHQVRUV�FDQ�EH�FKHFNHG�XVLQJ�WKH�7HFKQLFLDQ
V�PHQX��SDJH�������6HOHFW�6HUYLFH�!
7HVWV�!�6RQDUV�V\VWHP�

������/RQJ&ROOLVLRQ��^�`��HYHQW�GHWHFWHG
6FHQDULR

2FFXUV�ZKHQ�HLWKHU�D�OLIW�RU�D�EDFNZDUGV�VHQVRU�KDV�EHHQ�EORFNHG�IRU�DW�OHDVW���V�

6ROXWLRQ

�� 5HPRYH�WKH�REVWDFOH�
�� ,I�D��UHWXUQ�WR�VWDWLRQ��ORRS�LV�EHLQJ�XVHG��FKHFN�WKDW�WKH�URERW�LV�WXUQLQJ�LQ�WKH

FRUUHFW�GLUHFWLRQ�LQ�RUGHU�WR�HQWHU�WKH�VWDWLRQ��7KH�GLUHFWLRQ�LV�VHW�DV�D�FRQILJXUDWLRQ
SDUDPHWHU�LQ�WKH�7HFKQLFLDQ
V�PHQX��SDJH��������,QIUDVWUXFWXUH�!�3DUFHOV��,I�WKH
SKDVH�RQ�WKH�ORRS�FLUFXLW�LV�LQFRUUHFW��WKH�URERW�ZLOO�WXUQ�LQ�WKH�ZURQJ�GLUHFWLRQ�WR�HQWHU
DQG�H[LW�WKH�VWDWLRQ�

�������6WLOO�LQ�FROOLVLRQ��^�`��DODUP
6FHQDULR

2FFXUV�ZKHQ�D�PDQRHXYUH�WR�DYRLG�D�FROOLVLRQ�KDV�IDLOHG�DIWHU���PLQXWH�

6ROXWLRQ

�� 5HPRYH�REVWDFOH�
�� ,I�D��UHWXUQ�WR�VWDWLRQ��ORRS�LV�EHLQJ�XVHG��FKHFN�WKDW�WKH�URERW�LV�WXUQLQJ�LQ�WKH

FRUUHFW�GLUHFWLRQ�LQ�RUGHU�WR�HQWHU�WKH�VWDWLRQ��7KH�GLUHFWLRQ�LV�VHW�DV�D�FRQILJXUDWLRQ
SDUDPHWHU�LQ�WKH�7HFKQLFLDQ
V�PHQX��SDJH��������,QIUDVWUXFWXUH�!�3DUFHOV��,I�WKH
SKDVH�RQ�WKH�ORRS�FLUFXLW�LV�LQFRUUHFW��WKH�URERW�ZLOO�WXUQ�LQ�WKH�ZURQJ�GLUHFWLRQ�WR�HQWHU
DQG�H[LW�WKH�VWDWLRQ�

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU���7URXEOHVKRRWLQJ��(UURU�PHVVDJHV�

�������:DLW�IRU�QR�FROOLVLRQ
6FHQDULR

2FFXUV�DIWHU�D�FROOLVLRQ��7KH�URERW�PRYHV�EDFNZDUGV�DQG�WKHQ�FKHFNV�LI�WKH�REVWDFOH�LV
VWLOO�WKHUH��,W�ZLOO�WKHQ�ZDLW�XQWLO�WKH�REVWDFOH�KDV�EHHQ�UHPRYHG��7KLV�PHVVDJH�DSSHDUV
ZKLOH�LW�LV�ZDLWLQJ�

6ROXWLRQ

5HPRYH�WKH�REVWDFOH�

�������'LG�QRW�ILQG�WKH�]RQH�GXH�WR�FROOLVLRQ��^�`�
6FHQDULR

2FFXUV�ZKHQ�WKH�URERW�KDV�FURVVHG�WKH�SHULSKHUDO�ZLUH��EXW�ZDV�XQDEOH�WR�UH�HQWHU�WKH
]RQH�WR�EH�PRZHG�EHFDXVH�RI�DQ�REVWDFOH�

6ROXWLRQ

5HPRYH�WKH�REVWDFOH�

�������0DQXDO7DVN�VKDOO�QRW�FRPSOHWH��0RWRU'ULYH�LV�LQ
VDIHW\�

6FHQDULR

7KH�URERW�GLG�QRW�VWDUW�

6ROXWLRQ

7DNH�SKRWRV�DQG�VHQG�WKH�LQIRUPDWLRQ�WR�\RXU�GHDOHU�

�������7KH�ZLUH�LV�FXUUHQWO\�FRQILJXUHG�WR�EH�LJQRUHG�
6FHQDULR

7KH�URERW�VHQGV�D�FDXWLRQDU\�PHVVDJH�EHIRUH�VWDUWLQJ�ZRUN��,W�FDQ�FRPH�RXW�RI�LWV�DUHD
DQG�WKHUH�LV�D�ULVN�LW�FRXOG�IDOO�LQWR�ZDWHU�

6ROXWLRQ

'LVDEOH�GHPR�PRGH�

�������&DQQRW�VWDUW�0RWRU0RZ�,I�ZH�DUH�LQ�$ODUP�6DIHW\�
&KHFN�QDYLJDWLRQ�

6FHQDULR

7KH�URERW�ZDV�DVNHG�WR�VWDUW��EXW�DQ�H[LVWLQJ�DODUP�KDV�QRW�EHHQ�FOHDUHG�

6ROXWLRQ

&OHDU�WKH�DODUP�RQ�WKH�VFUHHQ�DQG�UHWU\�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���



&KDSWHU����&RQQHFWLQJ�WR�URERWV

���&RQQHFWLQJ�WR�URERWV
&RPPXQLFDWLRQ�ZLWK�D�URERW�LV�DYDLODEOH�WKURXJK�

� +DQGV�RQ�KXPDQ�PDFKLQH�LQWHUDFWLRQ��SDJH�����
� 5HPRWH�DFFHVV�YLD�WKH�ZHE�VHUYHU��SDJH������

+DQGV�RQ�KXPDQ�PDFKLQH�LQWHUDFWLRQ

)LJXUH������+XPDQ�0DFKLQH�,QWHUDFWLRQ

7KLV�W\SH�RI�FRPPXQLFDWLRQ�UHIHUV�WR�WKH�GLUHFW�RSHUDWLRQ�RI�WKH�URERW�XVLQJ�WKH�XVHU�LQWHUIDFH
SURYLGHG�

$OO�WKH�RSHUDWLRQV�DYDLODEOH�DUH�GHVFULEHG�LQ�7KH�XVHU�LQWHUIDFH���SDJH�����

1RWH���7KHUH�DUH�VRPH�LQVWUXFWLRQV�ZKLFK�FDQ�RQO\�EH�LVVXHG�XVLQJ�WKLV�PHWKRG�RI
FRPPXQLFDWLRQ�

�����5HPRWH�DFFHVV�YLD�WKH�ZHE�VHUYHU
7KLV�PHWKRG�RI�FRPPXQLFDWLRQ�DOORZV�D�XVHU�WR�FRQQHFW�WR�WKH�URERW�XVLQJ�D�VPDUWSKRQH�
WDEOHW�RU�3&�YLD�D�ZHE�VHUYHU�XVLQJ�WKH�LQWHUQHW�

)LJXUH������5HPRWH�DFFHVV�YLD�WKH�ZHE�VHUYHU

(DFK�7XUIPRZ������PDFKLQH�FDQ�VHQG�GDWD�WR�DQG�FDQ�UHFHLYH�FRPPDQGV�IURP�WKH�ZHE
VHUYHU��$�XVHU�FDQ�DOVR�UHFHLYH�LQIRUPDWLRQ�IURP�WKH�VHUYHU�DQG�VHQG�FRPPDQGV�WR�LW��ZKLFK
ZLOO�WKHQ�EH�WUDQVIHUUHG�WR�WKH�URERW�

7KH�PHDQV�RI�FRPPXQLFDWLRQ�EHWZHHQ�WKH�XVHU��WKH�URERW�DQG�WKH�ZHE�VHUYHU�DUH�VKRZQ�LQ
WKH�ILJXUH�EHORZ�

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU����&RQQHFWLQJ�WR�URERWV

)LJXUH������&RPPXQLFDWLRQ�EHWZHHQ�WKH�URERW��WKH�XVHU�DQG�WKH�ZHE�VHUYHU

7KH�W\SH�RI�LQWHUDFWLRQ�WUDQVPLWWHG�WKURXJK�WKH�ZHE�VHUYHU�LV�VKRZQ�LQ�WKH�ILJXUH�EHORZ�

)LJXUH������,QIRUPDWLRQ�WUDQVPLWWHG�WKURXJK�WKH�GDWD�VHUYHU

7R�DFFHVV�WKH�ZHE�VHUYHU�UHTXLUHV�D�XVHU�DFFRXQW��7KLV�GHSHQGV�RQ�WKH�FRQFHSWV�RI�(QWLWLHV�
XVHUV�DQG�URERWV��SDJH������

6HH�&UHDWLQJ�DFFRXQWV��SDJH������

7KURXJK�DFFHVV�WR�WKH�ZHE�VHUYHU�WKH�XVHU�FDQ�

� 5HFHLYH�QRWLILFDWLRQV�DERXW�SUREOHPV�HQFRXQWHUHG�E\�WKH�URERW��DODUPV�DQG�ZDUQLQJV�
� ,VVXH�FRPPDQGV�WR�UHPRWHO\�FRQWURO�WKH�URERW��VXFK�DV�VHQG�WR�VWDWLRQ��VWDUW�IURP

VWDWLRQ�����
� &KDQJH�RU�UHPRWHO\�FRQILJXUH�VRPH�SDUDPHWHUV��VXFK�DV�WKH�ZRUNLQJ�KRXUV����,QIRUPDWLRQ

DERXW�URERW�FRQILJXUDWLRQ�SDUDPHWHUV�WKDW�FDQ�EH�PRGLILHG�WKURXJK�WKH�ZHE�VHUYHU�LV
DYDLODEOH�RQOLQH�RQ�WKH��)$4��SDJH�

� 0RQLWRU�WKH�SHUIRUPDQFH�RI�WKH�URERW�
� ,PSOHPHQW�DXWRPDWLF�VRIWZDUH�XSGDWHV�XQGHU�WKH�FRQWURO�RI�<DPDELNR�

�������(QWLWLHV��XVHUV�DQG�URERWV

)LJXUH������(QWLWLHV�XVHUV�DQG�URERWV

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���



&KDSWHU����&RQQHFWLQJ�WR�URERWV

7KHUH�DUH���HQWLWLHV�LQ�WKH�H[DPSOH�DERYH�WKDW�DUH�UHODWHG�LQ�D�KLHUDUFKLFDO�VWUXFWXUH��7KH
SDUHQW�HQWLW\�LV�WKH��&LW\�$XWKRULW\���,W�KDV���FKLOG�HQWLWLHV���6SRUWV�)LHOG������6SRUWV�)LHOG����
�3DUN�:HVW��DQG��3DUN�(DVW����7KH�HQWLW\��3DUN�:HVW��KDV�D�FKLOG�HQWLW\��*ROI�&RXUVH��

$Q�HQWLW\�LV�D�JURXS�RI�XVHUV�DQG�URERWV�DVVRFLDWHG�ZLWK�D��VLWH���(DFK�HQWLW\�FDQ�KDYH�D
QXPEHU�RI�URERWV�WKDW�DUH�XVHG�ZLWKLQ�WKH�VLWH�

8VHUV�DQG�5ROHV

$�XVHU�KDV�DQ�DFFRXQW�WKDW�LV�DVVRFLDWHG�ZLWK�DQ�HQWLW\��7KLV�LV�UHIHUUHG�WR�DV�WKH�XVHU
V
�KRPH��HQWLW\��7KH�LQIRUPDWLRQ�DQG�WKH�RSHUDWLRQV�DYDLODEOH�WR�D�XVHU�GHSHQG�RQ�WKH�UROHV�WKDW
DUH�KDYH�EHHQ�DVVLJQHG�WR�WKH�XVHU�

,QIRUPDWLRQ�DERXW�XVHUV�DQG�WKHLU�UROHV�LV�DYDLODEOH�RQOLQH�RQ�WKH��)$4��SDJH�

5RERWV

5RERWV�DUH�WUDQVIHUUHG�IURP�D�SDUHQW�HQWLW\�WR�D�FKLOG�HQWLW\�ZKHQ�WKH�URERW�LV��VROG��E\�WKH
SDUHQW�WR�LWV�FKLOG��7KH�HQG�XVHU�HQWLW\�DQG�WKH�HQG�XVHU�DFFRXQW�XVHG�WR�DFFHVV�WKH�ZHE
VHUYHU�DUH�FUHDWHG�DW�WKH�PRPHQW�ZKHQ�WKH�URERW�LV�FRPPLVVLRQHG��6HH�&UHDWLRQ�RI�DFFRXQWV
E\�D�SDUHQW�HQWLW\��SDJH�������)ROORZLQJ�WKLV��WKH�DFFRXQW�KROGHU�ZLOO�UHFHLYH�DQ�HPDLO�IURP
ZKLFK�WKH�DFFRXQW�FDQ�EH�DFWLYDWHG��SDJH������

,Q�WKH�FDVH�ZKHUH�DQ�HQG�XVHU�SXUFKDVHV�D�URERW�GLUHFWO\��DQ�DFFRXQW�ZLOO�EH�FUHDWHG�XVLQJ
WKH�LQIRUPDWLRQ�UHFHLYHG�RQ�WKH�UHJLVWUDWLRQ�FDUG�VXSSOLHG�ZLWK�WKH�URERW��6HH�&UHDWLRQ�RI�DQ
DFFRXQW�E\�DQ�HQG�XVHU��SDJH�����

�������&UHDWLQJ�DFFRXQWV
7KH�FUHDWLRQ�RI�DQ�HQG�XVHU�DFFRXQW�FDQ�EH�GRQH�E\�

� 7KH�SDUHQW�HQWLW\��D�GLVWULEXWRU�RU�GHDOHU�IRU�H[DPSOH���7KLV�LV�GRQH�ZKHQ�WKH�SDUHQW�HQWLW\
�GLVWULEXWRU�RU�GHDOHU��VHOOV�WKH�URERW�WR�WKH�XVHU�HQWLW\��6HH�&UHDWLRQ�RI�DFFRXQWV�E\�D
SDUHQW�HQWLW\��SDJH������

� %\�WKH�HQG�XVHU�ZKR�KDV�SXUFKDVHG�D�URERW��7KLV�XVHV�WKH�LQIRUPDWLRQ�RQ�WKH�UHJLVWUDWLRQ
FDUG�VXSSOLHG�ZLWK�WKH�URERW��6HH�&UHDWLRQ�RI�DQ�DFFRXQW�E\�DQ�HQG�XVHU��SDJH������

� 2QFH�\RX�KDYH�FUHDWHG�DQ�DFFRXQW�\RX�QHHG�WR�DFWLYDWH�WKH�DFFRXQW��SDJH������

���������&UHDWLRQ�RI�DFFRXQWV�E\�D�SDUHQW�HQWLW\
7KLV�FRQVLVWV�RI�D�QXPEHU�RI�VWDJHV�

6WDJH����7KH�SDUHQW�FUHDWHV�D�QHZ�FKLOG�HQWLW\

7KLV�VWHS�LV�SHUIRUPHG�E\�WKH�UHSUHVHQWDWLYH�IURP�WKH�SDUHQW�HQWLW\�ZKR�FXUUHQWO\�RZQV�WKH
URERW�

)RU�WKLV�SURFHGXUH��DQ�H[DPSOH�RI�FUHDWLQJ�D�QHZ�HQWLW\�FDOOHG��1HZ�GLVWULEXWRU��LV�XVHG�

7R�FUHDWH�D�QHZ�FKLOG�HQWLW\

�� /RJ�RQ�WR�WKH�ZHE�VHUYHU�
�� &OLFN�RQ�0DQDJHPHQW�
�� &OLFN�RQ�>&UHDWH�(QWLW\@�
�� (QWHU�WKH��/DVW�QDPH��RI�WKH�QHZ�HQWLW\���1HZ�GLVWULEXWRU��LQ�WKLV�H[DPSOH��

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU����&RQQHFWLQJ�WR�URERWV

�� (QWHU�D�GHVFULSWLRQ�LI�QHFHVVDU\��7KLV�LV�RSWLRQDO�
�� (QWHU�WKH��6WUHHW����1XPEHU����&LW\����3RVWFRGH��DQG��&RXQWU\��ILHOGV��$OO�RI�WKHVH�DUH

UHTXLUHG�
��

&OLFN� �

$�PHVVDJH�ZLOO�DSSHDU�WR�VKRZ�WKDW�WKH�QHZ�HQWLW\�KDV�EHHQ�FUHDWHG�

7R�VHH�WKH�QHZ�HQWLW\

�� &OLFN�RQ�0DQDJHPHQW�
�� 6HDUFK�IRU�WKH��/DVW�QDPH��RI�WKH�QHZO\�FUHDWHG�HQWLW\�DQG�FOLFN�RQ� �

7KH�QHZO\�FUHDWHG�HQWLW\�ZLOO�DSSHDU�LQ�WKH�KLHUDUFK\�XQGHU�WKH��(QWLWLHV��WDE�

6WDJH����7KH�SDUHQW�HQWLW\�FUHDWHV�D�XVHU�DFFRXQW�IRU�WKH�QHZ�HQWLW\�PDQDJHU

2QFH�WKH�QHZ�HQWLW\�KDV�EHHQ�FUHDWHG��D�XVHU�DFFRXQW�IRU�WKH�PDQDJHU�RI�WKLV�HQWLW\�FDQ�EH
FUHDWHG�

)RU�WKLV�SURFHGXUH�WKH�HPDLO�DGGUHVV�RI�WKH�PDQDJHU�LV�UHTXLUHG�

�� &OLFN�RQ�WKH�QHZO\�FUHDWHG�HQWLW\�LQ�WKH��(QWLWLHV��OLVW����1HZ�GLVWULEXWRU��IROORZLQJ�WKH
H[DPSOH�DERYH��

7KLV�ZLOO�EH�UHIOHFWHG�LQ�WKH�KLHUDUFK\�DW�WKH�WRS�RI�WKH�SDJH�

�� &OLFN�RQ�>&UHDWH�XVHU@�
�� (QWHU�WKH�GHWDLOV�RI�WKH�QHZ�HQWLW\�PDQDJHU�

1RWH���7KH�ILHOGV��)LUVW�QDPH����/DVW�QDPH��DQG��(�PDLO�DGGUHVV��DUH�UHTXLUHG�

��
&OLFN� �

7KH�QHZ�XVHU�ZLOO�UHFHLYH�DQ�HPDLO�IURP�WKH�ZHE�VHUYHU�WR�DFWLYDWH�WKH�DFFRXQW�

6WDJH����7KH�URERW�LV�WUDQVIHUUHG�WR�WKH�QHZ�HQWLW\

7KLV�VWHS�LV�SHUIRUPHG�E\�WKH�UHSUHVHQWDWLYH�IURP�WKH�RULJLQDO�SDUHQW�HQWLW\�

�� 2Q�WKH�ZHE�VHUYHU�FOLFN�RQ�0DQDJHPHQW�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���



&KDSWHU����&RQQHFWLQJ�WR�URERWV

�� 6HDUFK�IRU�URERWV�
�� &OLFN�RQ�WKH��5RERWV��WDE�
�� 6HOHFW�WKH�URERW�WR�EH�WUDQVIHUUHG�
�� &OLFN�RQ�>&KDQJH�3DUHQW�(QWLW\@�
�� 6HDUFK�IRU�WKH�HQWLW\�WR�ZKLFK�WKH�URERW�LV�WR�EH�WUDQVIHUUHG�
�� &OLFN�RQ�WKH�HQWLW\�

7KH�URERW�ZLOO�EH�WUDQVIHUUHG�DQG�WKH�LQIRUPDWLRQ�XSGDWHG�RQ�WKH�VFUHHQ�

&OLFN�

���������&UHDWLRQ�RI�DQ�DFFRXQW�E\�DQ�HQG�XVHU
7KH�SURFHGXUH�LV�IRU�D�XVHU�ZKR�KDV�SXUFKDVHG�D�URERW�IURP�(FKR�(8��,W�UHTXLUHV�LQIRUPDWLRQ
RQ�WKH�UHJLVWUDWLRQ�FDUG�WKDW�ZDV�GHOLYHUHG�ZLWK�WKH�PDFKLQH�ZKLFK�FRQWDLQV�WKH�VHULDO�QXPEHU
DQG�WKH�DFWLYDWLRQ�FRGH�IRU�WKH�URERW�

$Q�H[DPSOH�RI�ZKHUH�WKLV�LQIRUPDWLRQ�FDQ�EH�IRXQG�RQ�WKH�FDUG�LV�VKRZQ�EHORZ�

)LJXUH������5RERW�QXPEHU�DQG�DFWLYDWLRQ�FRGH�RQ�WKH�UHJLVWUDWLRQ�FDUG

�7R�RSHQ�DQ�DFFRXQW

�� *R�WR�KWWSV���P\URERW�HFKRURERWLFV�FRP�UHJLVWUDWLRQ

25

*R�WR�KWWSV���P\URERW�HFKRURERWLFV�FRP�ORJLQ�DQG�FOLFN�RQ�&UHDWH�DQ�DFFRXQW�
�� (QWHU�DOO�WKH�GHWDLOV�UHTXLUHG��$OO�ILHOGV�DUH�UHTXLUHG�
�� &OLFN�>&RQILUPDWLRQ@�

$W�WKLV�SRLQW��WKH�DFFRXQW�ZLOO�EH�FUHDWHG�DQG�DQ�HPDLO�VHQW�WR�WKH�HPDLO�DGGUHVV�VXSSOLHG�
)ROORZ�WKH�SURFHGXUH�7R�DGG�WKH�URERW�WR�\RXU�DFFRXQW��SDJH������

1RWH���,I�\RX�GR�QRW�UHFHLYH�WKH�HPDLO��RU�\RX�GR�QRW�UHVSRQG�UDSLGO\�HQRXJK�IROORZ�WKH
SURFHGXUH�WR�LQLWLDWH�DQ�DFFRXQW�DFWLYDWLRQ��SDJH������

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU����&RQQHFWLQJ�WR�URERWV

�7R�DGG�WKH�URERW�WR�\RXU�DFFRXQW

�� &RS\�WKH�OLQN�LQ�WKH�HPDLO�LQWR�WKH�DGGUHVV�EDU�RI�\RXU�EURZVHU�DQG�SUHVV�WKH��(QWHU!
NH\�

�� 2Q�WKH�+RPH�SDJH�FOLFN�RQ��$GG��VW�5RERW��
�� (QWHU�WKH�6HULDO�QXPEHU�IRU�WKH�URERW��VHH�WKH�UHJLVWUDWLRQ�FDUG��
�� (QWHU�WKH�YDOLGDWLRQ�FRGH��VHH�WKH�UHJLVWUDWLRQ�FDUG��
�� (QWHU�D�QDPH�IRU�WKH�URERW�
�� (QWHU�WKH�QXPEHU�RI�WKH�FKDUJLQJ�VWDWLRQ�WR�EH�XVHG�ZLWK�WKH�URERW�
�� &OLFN��9DOLGDWH��

7KH�URERW�ZLOO�EH�DGGHG�WR�\RXU�XVHU�DFFRXQW�DQG�\RX�FDQ�QRZ�XVH�WKH�ZHE�VHUYHU�WR�DFFHVV
LQIRUPDWLRQ��SDJH������DERXW�WKH�URERW�

���������$FFRXQW�DFWLYDWLRQ
$Q�DFFRXQW�PXVW�EH�DFWLYDWHG�EHIRUH�IXOO�DFFHVV�WR�WKH�ZHE�VHUYHU�FDQ�EH�PDGH��$Q�DFFRXQW
LV�FUHDWHG�HLWKHU�E\�\RXU�GHDOHU�RU�GLUHFWO\�E\�DQ�HQG�XVHU��SDJH�������)ROORZLQJ�WKH�FUHDWLRQ
RI�WKH�DFFRXQW��DQ�HPDLO�LV�VHQW�WR�WKH�DFFRXQW�KROGHU�HQDEOLQJ�WKH�DFFRXQW�WR�WKH�DFWLYDWHG�

1RWH���<RX�VKRXOG�DFWLYDWH�WKH�DFFRXQW��SDJH������DV�VRRQ�DV�SRVVLEOH�DIWHU
UHFHLYLQJ�WKH�HPDLO�

,PSRUWDQW���,I�\RX�GLG�QRW�UHFHLYH�WKH�HPDLO��RU�\RX�GLG�QRW�UHVSRQG�UDSLGO\�HQRXJK�
IROORZ�WKH�SURFHGXUH�WR�LQLWLDWH�DQ�DFWLYDWLRQ��SDJH������

�7R�DFWLYDWH�DQ�DFFRXQW

�� 2SHQ�WKH��$FFRXQW�YDOLGDWLRQ��HPDLO�UHFHLYHG�IURP�(FKR�(8�
�� &RS\�WKH�OLQN�LQ�WKH�HPDLO�LQWR�WKH�DGGUHVV�EDU�RI�D�EURZVHU�
�� (QWHU�WKH�SDVVZRUG�\RX�ZLVK�WR�XVH�

5HFRPPHQGDWLRQ���7KHUH�DUH�QR�UHVWULFWLRQV�RQ�WKH�SDVVZRUG���EXW�LW�LV
UHFRPPHQGHG�WKDW�\RX�XVH�D�VWURQJ�SDVVZRUG��7KLV�KDV�DW�OHDVW����FKDUDFWHUV
DQG�ZKLFK�LQFOXGHV�QXPEHUV��V\PEROV��DQG�D�PL[WXUH�RI�XSSHU�DQG�ORZHU�FDVH
OHWWHUV�

1RWH���<RX�FDQ�FKDQJH�WKH�SDVVZRUG�ODWHU�E\�PRGLI\LQJ�\RXU�SURILOH��SDJH������

�� 5H�HQWHU�WKH�VDPH�SDVVZRUG�
�� &OLFN�>6HQG@�

<RX�FDQ�QRZ�ORJLQ�WR�WKH�ZHE�VHUYHU�XVLQJ�\RXU�HPDLO�DGGUHVV�DQG�WKH�SDVVZRUG�WKDW�\RX
GHILQHG�DERYH�

�7R�LQLWLDWH�DQ�DFFRXQW�DFWLYDWLRQ

,I�\RX�GLG�QRW�UHFHLYH�WKH�DFWLYDWLRQ�HPDLO��RU�\RX�GLG�QRW�UHVSRQG�UDSLGO\�HQRXJK�WR�LW��\RX�FDQ
IROORZ�WKH�SURFHGXUH�EHORZ�WR�JDLQ�DFFHVV�WR�\RXU�DFFRXQW�

�� *R�WR�KWWSV���P\URERW�HFKRURERWLFV�FRP�ORJLQ
�� (QWHU�WKH�HPDLO�DGGUHVV�XVHG�ZKHQ�WKH�DFFRXQW�ZDV�FUHDWHG�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���



&KDSWHU����&RQQHFWLQJ�WR�URERWV

�� (QWHU�WKH�SDVVZRUG�GHILQHG�LQ�WKH�FUHDWLRQ�RI�WKH�DFFRXQW�
�� &OLFN�>/RJLQ@�

<RX�ZLOO�EH�DEOH�WR�UHTXHVW�DQ�DFWLYDWLRQ�HPDLO�WR�EH�VHQW�WR�\RXU�DGGUHVV��<RX�FDQ�WKHQ�IROORZ
WKH�LQVWUXFWLRQV�JLYHQ�DERYH�WR�DFWLYDWH�WKH�DFFRXQW�

�������$FFHVVLQJ�WKH�ZHE�VHUYHU

1RWH���%HIRUH�\RX�FDQ�DFFHVV�WKH�ZHE�VHUYHU�\RX�QHHG�WR�KDYH�VHW�XS�DQ�DFFRXQW��6HH
&UHDWLQJ�DFFRXQWV��SDJH������

7KH�ZHE�VHUYHU�FDQ�EH�DFFHVVHG�XVLQJ�D�ZHE�EURZVHU�RQ�D�3&�RU�E\�XVLQJ�WKH�DSS�WKDW�FDQ
EH�GRZQORDGHG�RQWR�D�VPDUW�SKRQH�RU�WDEOHW��SDJH������

1RWH���7KLV�VHFWLRQ�UHIHUV�WR�WKH�XVH�RI�WKH�ZHE�VHUYHU�WKURXJK�D�EURZVHU�

7R�DFFHVV�WKH�ZHE�VHUYHU

�� (QWHU�WKH�85/�KWWSV���P\URERW�HFKRURERWLFV�ORJLQ�LQ�WKH�EURZVHU�
�� (QWHU�WKH�HPDLO�DGGUHVV�XVHG�WR�DFWLYDWH�WKH�DFFRXQW�
�� (QWHU�WKH�SDVVZRUG�GHILQHG�ZKHQ�\RX�DFWLYDWHG�WKH�DFFRXQW�
�� &OLFN�>/RJLQ@�

<RX�FDQ�WKHQ�

� 0RGLI\�\RXU�SURILOH�SDUDPHWHUV��SDJH������
� &KDQJH�\RXU�SDVVZRUG��SDJH������
� 6HH�D�OLVW�RI�\RXU�URERWV�DQG�LQIRUPDWLRQ�DERXW�WKHLU�KLVWRU\��DODUPV��VWDWLVWLFV�DQG�WKH�PDS

RI�WKH�ILHOG�WKH\�PRZ��6HH�0\�URERWV��SDJH������
� &UHDWH�DQG�PDQDJH�XVHUV�DQG�HQWLWLHV��7KLV�IXQFWLRQDOLW\�LV�RQO\�DYDLODEOH�WR�XVHUV�ZKR

KDYH�D�VXLWDEOH�UROH��6HH�0DQDJHPHQW��SDJH�����
� 6SHFLI\�WKH�W\SH�RI�QRWLILFDWLRQV�\RX�ZDQW�WR�UHFHLYH�DQG�KRZ�WKH\�ZLOO�EH�GHOLYHUHG��6HH

1RWLILFDWLRQV��SDJH������
� $FFHVV�'RFXPHQWDWLRQ��SDJH������

7R�PRGLI\�\RXU�SURILOH

�� &OLFN�RQ�WKH�JHDU�ZKHHO�QH[W�WR�\RXU�XVHU�QDPH�

�� &OLFN�RQ�3URILOH�
�� 0RGLI\�DQ\�RI�WKH�VHWWLQJV�
�� &OLFN�>5HJLVWHU@�

7R�FKDQJH�\RXU�SDVVZRUG

7KH�SDVVZRUG�ZDV�VHW�ZKHQ�\RX�DFWLYDWHG�WKH�DFFRXQW�

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������
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�� &OLFN�RQ�WKH�JHDU�ZKHHO�QH[W�WR�\RXU�XVHU�QDPH�
�� &OLFN�RQ�3URILOH�
�� 6FUROO�GRZQ�WR�WKH�3DVVZRUG�SDQHO�
�� (QWHU�\RXU�FXUUHQW�SDVVZRUG���,I�\RX�KDYH�IRUJRWWHQ�WKH�SDVVZRUG��FOLFN�RQ�WKH�JHDU

ZKHHO��DQG�ORJRXW��(QWHU�\RXU�HPDLO�DGGUHVV�DQG�WKHQ�FOLFN�RQ��)RUJRWWHQ�SDVVZRUG���$Q
HPDLO�ZLOO�EH�VHQW��ZLWK�D�OLQN�ZKLFK�ZLOO�DOORZ�\RX�WR�HQWHU�D�QHZ�SDVVZRUG��

�� (QWHU�WKH�QHZ�SDVVZRUG�LQ�WKH�WZR�ILHOGV�SURYLGHG�

5HFRPPHQGDWLRQ���7KHUH�DUH�QR�UHVWULFWLRQV�RQ�WKH�SDVVZRUG���EXW�LW�LV
UHFRPPHQGHG�WKDW�\RX�XVH�D�VWURQJ�SDVVZRUG��7KLV�KDV�DW�OHDVW����FKDUDFWHUV
DQG�ZKLFK�LQFOXGHV�QXPEHUV��V\PEROV��DQG�D�PL[WXUH�RI�XSSHU�DQG�ORZHU�FDVH
OHWWHUV�

�� &OLFN�>5HJLVWHU@�

���������0\�URERWV

7KLV�SDJH�HQDEOHV�\RX

� 7R�VHDUFK�IRU�D�URERW��SDJH�����
� 7R�DGG�D�URERW�WR�WKH�IDYRXULWHV�OLVW��SDJH�����
� 7R�YLHZ�WKH�FXUUHQW�VWDWXV�DQG�LVVXH�D�FRPPDQG��SDJH�����
� 7R�YLHZ�WKH�URERW�KLVWRU\��SDJH�����
� 7R�YLHZ�WKH�DODUP�KLVWRU\�RI�D�URERW��SDJH�����
� 7R�YLHZ�D�PDS�RI�D�URERW
V�PRYHPHQW��SDJH�����
� 7R�YLHZ�D�URERW
V�VWDWLVWLFV��SDJH�����
� 7R�YLHZ�LGHQWLILFDWLRQ�LQIRUPDWLRQ�IRU�D�URERW��SDJH�����

�7R�VHDUFK�IRU�D�URERW

�� &OLFN�RQ�WKH�6HDUFK�WDE�
�� (QWHU�WKH�QDPH�RU�SDUW�RI�WKH�QDPH�RI�WKH�URERW�\RX�DUH�VHDUFKLQJ�IRU���7KHUH�LV�QR�QHHG

WR�DGG�DQ\�ZLOG�FDUGV��
�� &OLFN� �

7KH�OLVW�RI�URERWV�WKDW�PDWFK�WKH�VHDUFK�FULWHULD�ZLOO�DSSHDU�

7R�DGG�D�URERW�WR�WKH�IDYRXULWHV�OLVW

�� 6HDUFK�IRU�URERWV�DV�GHVFULEHG�DERYH�
�� &OLFN�RQ� �

7KH�URERW�ZLOO�EH�DGGHG�WR�WKH�OLVW�RI�IDYRXULWHV�
�� &OLFN�RQ�WKH�)DYRXULWHV�WDE�WR�VHH�WKH�OLVW�RI�)DYRXULWHV�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���
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7R�YLHZ�WKH�FXUUHQW�VWDWXV�DQG�LVVXH�D�FRPPDQG

�� &OLFN�RQ�WKH�URERW�LQ�WKH�)DYRXULWHV�OLVW�
�� &OLFN�RQ�WKH��5HSRUW�DQG�&RPPDQGV��WDE�
�� &OLFN�RQ�WKH�UHTXLUHG�FRPPDQG�

1RWH���7KLV�IXQFWLRQDOLW\�LV�QRW�IXOO\�VXSSRUWHG�LQ�WKH�FXUUHQW�YHUVLRQ�

�7R�YLHZ�WKH�URERW�KLVWRU\

�� &OLFN�RQ�WKH�URERW�LQ�WKH�)DYRXULWHV�OLVW�
�� &OLFN�RQ�WKH��+LVWRU\��WDE�

7KLV�SDJH�SURYLGHV�LQIRUPDWLRQ�RQ�WKH�DFWLYLWLHV�DQG�VWDWXV�RI�WKH�VHOHFWHG�URERW�RYHU�D�SHULRG
RI�WLPH�

7KH�WLPH�SHULRG�LV�VKRZQ�LQ�WKH�SHULRG� �ILHOG��7R�DGMXVW�WKH�WLPH�SHULRG��XVH�WKH

XS�DQG�GRZQ�DUURZV�WR�FKRRVH�WKH�QXPEHU�RI�GD\V�DQG�WKHQ�FOLFN�RQ� �

7KH�LQIRUPDWLRQ�LV�SURYLGHG�LQ�WZR�IRUPDWV�

�DV�D�FKDUW�
�LQ�WDEXODU�IRUPDW�

9LHZLQJ�WKH�KLVWRU\�DV�D�FKDUW

7KLV�VKRZV�WKH�WLPH�WKH�URERW�VSHQW�LQ�YDULRXV�VWDWHV�RYHU�D�SHULRG�RI�WLPH��7KH�QXPEHU�RI
GD\V�IRU�ZKLFK�WKH�GDWD�LV�GLVSOD\HG�LV�VHW�XVLQJ�WKH�SHULRG�ILHOG�VKRZQ�DERYH��<RX�FDQ�VHOHFW

D�SDUW�RI�WKLV�SHULRG�E\�FOLFNLQJ�RQ�D�EXWWRQ�DERYH�WKH�FKDUW� ��

<RX�FDQ�DOVR�UHVWULFW�WKH�WLPH�SHULRG��E\�GUDJJLQJ�WKH�VOLGHUV�DW�WKH�ERWWRP�RI�WKH�FKDUW�

$�VHW�RI�WRROV�DUH�DYDLODEOH�WR�PDQLSXODWH�WKH�YLHZ�RI�WKH�FKDUW��7KHVH�ZLOO�DSSHDU�ZKHQ�WKH
PRXVH�LV�KRYHUHG�RQ�WKH�WRS�ULJKW�VLGH�RI�WKH�FKDUW�

,Q�HDFK�FDVH�WKH�IXQFWLRQ�RI�WKH�WRRO�FDQ�EH�VHHQ�E\�KRYHULQJ�RYHU�LW�DV�VKRZQ�DERYH�

9LHZLQJ�WKH�KLVWRU\�LQ�D�WDEOH

<RX�FDQ�VRUW�WKH�GDWD�LQ�WKH�WDEOH�RQ�DQ\�RI�WKH�FROXPQV�E\�FOLFNLQJ�RQ�WKH�XS�RU�GRZQ�DUURZV
WR�VHOHFW�$VFHQGLQJ� �RU�'HVFHQGLQJ� �RUGHU�

)RU�VRPH�LWHPV�\RX�FDQ�ILOWHU�WKH�GDWD�GLVSOD\HG�E\�VHOHFWLQJ�UHTXLUHG�FRQWHQW�IURP�WKH�GURS�
GRZQ�OLVW�

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������
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'LIIHUHQW�VWDWHV�DUH�VKRZQ�LQ�GLIIHUHQW�FRORUV��,QIRUPDWLRQ�DERXW�WKH�FRORUV�XVHG�LV�DYDLODEOH
RQOLQH�RQ�WKH��)$4��SDJH�

�7R�YLHZ�WKH�DODUP�KLVWRU\�RI�D�URERW

,I�WKH�URERW�LV�LQ�DQ�DODUP�VWDWH��WKLV�ZLOO�EH�LQGLFDWHG�LQ�WKH�)DYRXULWHV�OLVW�

�� &OLFN�RQ�WKH�URERW�LQ�WKH�)DYRXULWHV�OLVW�
�� &OLFN�RQ�WKH��$ODUPV��WDE�

$�OLVW�RI�DODUPV�DQG�WKH�WLPHV�ZKHQ�WKH\�RFFXUUHG�DV�ZHOO�D�PDS�VKRZLQJ�ZKHUH�WKH�DODUP
RFFXUUHG�ZLOO�EH�GLVSOD\HG�

6HH�7URXEOHVKRRWLQJ��(UURU�PHVVDJHV���SDJH������IRU�LQIRUPDWLRQ�RQ�DODUPV�

7R�YLHZ�D�PDS�RI�D�URERW
V�PRYHPHQW

�� &OLFN�RQ�WKH�URERW�LQ�WKH�)DYRXULWHV�OLVW�
�� &OLFN�RQ�WKH��0DS��WDE�
�� &KRRVH�WKH�WLPH�SHULRG�IRU�ZKLFK�WKH�PRYHPHQWV�DUH�UHTXLUHG�

� &OLFN�RQ�WKH�FDOHQGHU�LFRQ�QH[W�WR�WKH�GDWH�DQG�FKRRVH�WKH�VWDUW�DQG�HQG�GDWH
UHTXLUHG�

� &OLFN�6HW
�� &OLFN�>*HW�'DWD@�

1RWH���<RX�FDQ�DGG�D��6\PEROLF��PDS�RI�WKH�ILHOG�ZKLFK�LPSURYHV�WKH�YLVXDOL]DWLRQ�RI
WKH�URERW�PRYHPHQWV�

7R�GR�WKLV�

�� *R�WR�KWWS���JHRMVRQ�LR��6DWHOOLWH�260�YLHZV�
�� )ROORZ�WKH�LQVWUXFWLRQV�RQ�WKHLU�VLWH�
�� &RS\�WKH�FRQWHQWV�RI�WKH�JHQHUDWHG�ILOH�
�� 2Q�WKH�URERW
V�PDS�SDJH�FOLFN�RQ�>0DQDJH�*HRMVRQ@�
�� ,PSRUW�WKH�FRQWHQWV�RI�WKH�ILOH�

7R�YLHZ�D�URERW
V�VWDWLVWLFV

�� &OLFN�RQ�WKH�URERW�LQ�WKH�)DYRXULWHV�OLVW�
�� &OLFN�RQ�WKH��6WDWLVWLFV��WDE�
�� &KRRVH�WKH�WLPH�SHULRG�IRU�ZKLFK�WKH�VWDWLVWLFV�DUH�UHTXLUHG�

� &OLFN�LQ�WKH�GDWH�ILHOG�DQG�FKRRVH�WKH�GDWH�UHTXLUHG�
� &OLFN�>6HW@�

�� &OLFN�5HIUHVK� �
�� 7R�FKDQJH�WKH�SUHVHQWDWLRQ�RI�WKH�GDWD�

� FOLFN�RQ� �WR�VHH�FXPXODWLYH�GDWD�LQ�D�SLH�FKDUW�
� FOLFN�RQ� �WR�VHH�GDLO\�LQIRUPDWLRQ�LQ�D�EDU�FKDUW�

�� 7R�GRZQORDG�WKH�LQIRUPDWLRQ�FOLFN�RQ� �

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���
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7R�YLHZ�LGHQWLILFDWLRQ�LQIRUPDWLRQ�IRU�D�URERW

�� &OLFN�RQ�WKH�URERW�LQ�WKH�)DYRXULWHV�OLVW�
�� &OLFN�RQ�WKH��,QIRUPDWLRQ��WDE�

���������0DQDJHPHQW

1RWH���7KLV�VHFWLRQ�LV�RQO\�DYDLODEOH�WR�XVHUV�ZKR�KDYH�WKH��0DQDJH�(QWLWLHV��UROH�

7KLV�VHFWLRQ�DOORZV�\RX�WR�VHDUFK�IRU�DQG�PDQDJH�(QWLWLHV��XVHUV�DQG�URERWV��SDJH������

0DQDJH�HQWLWLHV

7KLV�HQDEOHV�\RX�WR�

� 7R�YLHZ�LQIRUPDWLRQ�DERXW�\RXU�HQWLW\�DQG�LWV�FKLOG�HQWLWLHV��SDJH�����
� 7R�FUHDWH�D�QHZ�HQWLW\��SDJH�����
� 7R�FKDQJH�WKH�SURSHUWLHV�RI�DQ�HQWLW\��SDJH�����
� 7R�FKDQJH�WKH�SDUHQW�HQWLW\��SDJH�����

0DQDJH�URERWV

7KLV�HQDEOHV�\RX

� 7R�YLHZ�WKH�URERWV�LQ�DQ�HQWLW\��SDJH�����
� 7R�YLHZ�WKH�SURSHUWLHV�RI�D�URERW��SDJH�����
� 7R�PRYH�D�URERW�WR�DQRWKHU�HQWLW\��SDJH�����

0DQDJH�XVHUV

7KLV�HQDEOHV�\RX

� 7R�YLHZ�WKH�XVHUV�LQ�DQ�HQWLW\��SDJH�����
� 7R�YLHZ�WKH�SURSHUWLHV�RI�D�XVHU��SDJH�����
� 7R�FUHDWH�D�QHZ�XVHU��SDJH�����
� 7R�GHOHWH�D�XVHU��SDJH�����

2Q�WKLV�SDJH�\RX�FDQ�VHDUFK�IRU�HQWLWLHV��XVHUV�DQG�URERWV��7R�VHDUFK�IRU�SDUWLFXODU�LWHPV�XVH
WKH�ILOWHU�OLVW�

�����������0DQDJLQJ�HQWLWLHV

:KHQ�\RX�ORJLQ��\RXU�DFFRXQW�LV�DVVRFLDWHG�ZLWK�\RXU�SDUHQW�HQWLW\�

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������
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7R�YLHZ�LQIRUPDWLRQ�DERXW�\RXU�HQWLW\�DQG�LWV�FKLOG�HQWLWLHV

��
&OLFN�RQ�

�� (QWHU�WKH�QDPH�RI�WKH�HQWLW\�RU�SDUW�RI�LW�LQ�WKH�VHDUFK�ILHOG�

�(QWHU��WR�VHDUFK�IRU�DOO�HQWLWLHV��
��

6HW�WKH�ILOWHU�WR�(QWLWLHV�
�� &OLFN�
�� &OLFN�RQ�DQ�HQWLW\�WR�VHH�WKH�GHWDLOV�

7KH�EUHDGFUXPE�DERYH�WKH�OLVW�LV�DGDSWHG��&OLFNLQJ�RQ�DQ\�HQWU\�ZLOO�WDNH�\RX�WR�WKDW�OHYHO�

7R�FUHDWH�D�QHZ�HQWLW\

�� 6HOHFW�WKH�SDUHQW�RI�WKH�QHZ�HQWLW\�LQ�WKH�(QWLWLHV�OLVW�
�� &OLFN�RQ�>&UHDWH�HQWLW\@�
�� )LOO�LQ�DOO�WKH�GHWDLOV�UHTXLUHG���6HH�DOVR�&UHDWLRQ�RI�DFFRXQWV�E\�D�SDUHQW�HQWLW\��SDJH

������
��

&OLFN� �

7R�FKDQJH�WKH�SURSHUWLHV�RI�DQ�HQWLW\

�� 6HDUFK�IRU�WKH�HQWLW\�
�� &OLFN�RQ�LW�LQ�WKH�OLVW�
�� 0RGLI\�WKH�UHTXLUHG�LQIRUPDWLRQ�
��

&OLFN� ��ORFDWHG�RQ�WKH�IDU�ULJKW�KDQG�VLGH�RI�WKH�VFUHHQ��

7R�FKDQJH�WKH�SDUHQW�HQWLW\

�� 6HDUFK�IRU�WKH�HQWLW\�
�� &OLFN�RQ�LW�LQ�WKH�OLVW�
�� &OLFN�>&KDQJH�SDUHQW�HQWLW\@
�� 6HOHFW�WKH�QHZ�SDUHQW�HQWLW\�
��

&OLFN� ��ORFDWHG�RQ�WKH�IDU�ULJKW�KDQG�VLGH�RI�WKH�VFUHHQ��

�����������0DQDJLQJ�URERWV

1RWH��7KH�LQIRUPDWLRQ�JLYHQ�KHUH��UHIHUV�WR�WKH�RSHUDWLRQV�DYDLODEOH�IURP�WKH

0DQDJHPHQW�VHFWLRQ�RI�WKH�ZHE�VHUYHU��

)RU�RWKHU�RSHUDWLRQV�UHIHU�WR�0\�URERWV��SDJH������

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���
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7R�YLHZ�WKH�URERWV�LQ�DQ�HQWLW\

�� (QWHU�WKH�QDPH�RU�SDUW�RI�LW�LQ�WKH�VHDUFK�ILHOG�

�(QWHU��WR�VHDUFK�IRU�DOO�URERWV��
��

6HW�WKH�ILOWHU�WR�5RERWV�
�� &OLFN�

7KH�OLVW�RI�URERWV�DQG�WKHLU�SDUHQW�HQWLW\�ZLOO�EH�GLVSOD\HG�

�7R�YLHZ�WKH�SURSHUWLHV�RI�D�URERW

�� &OLFN�RQ�WKH�URERW�LQ�WKH�OLVW�

7KH�SURSHUWLHV�RI�WKH�URERW�ZLOO�EH�GLVSOD\HG�

�7R�PRYH�D�URERW�WR�DQRWKHU�HQWLW\

�� &OLFN�RQ�WKH�URERW�LQ�WKH�OLVW�
�� &OLFN�>&KDQJH�SDUHQW�HQWLW\@�

$�SRS�XS�ZLQGRZ�ZLOO�DSSHDU
�� (QWHU�WKH�QDPH�RI�WKH�QHZ�SDUHQW�HQWLW\��RU�FKRRVH�RQH�IURP�WKH�OLVW�

7KH�SRS�XS�ZLQGRZ�FORVHV
��

&OLFN� ��ORFDWHG�RQ�WKH�ULJKW�KDQG�VLGH�RI�WKH�VFUHHQ��

�����������0DQDJLQJ�XVHUV

7R�YLHZ�WKH�XVHUV�LQ�DQ�HQWLW\

��
&OLFN�RQ�

�� (QWHU�WKH�QDPH�RU�SDUW�RI�LW�LQ�WKH�VHDUFK�ILHOG�

�(QWHU��WR�VHDUFK�IRU�DOO�XVHUV��
��

6HW�WKH�ILOWHU�WR�8VHUV�
�� &OLFN�

7KH�OLVW�RI�XVHUV�DQG�WKHLU�SDUHQW�HQWLW\�ZLOO�EH�GLVSOD\HG�

7R�YLHZ�WKH�SURSHUWLHV�RI�D�XVHU

�� &OLFN�RQ�WKH�XVHU�LQ�WKH�OLVW�

7KH�SURSHUWLHV�RI�WKH�XVHU�ZLOO�EH�GLVSOD\HG�

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������
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1RWH���7KH�SURSHUWLHV�RI�D�XVHU�FDQQRW�EH�PRGLILHG�KHUH��7KLV�PXVW�EH�GRQH�E\�WKH
XVHU�DGDSWLQJ�KLV�SURILOH��SDJH������

�7R�FUHDWH�D�QHZ�XVHU

�� 6HOHFW�WKH�SDUHQW�HQWLW\�WR�ZKLFK�WKH�XVHU�LV�WR�EH�DGGHG�
�� &OLFN�>&UHDWH�XVHU@�
�� (QWHU�WKH�GHWDLOV�RI�WKH�QHZ�XVHU�

1RWH���7KH�ILHOGV��)LUVW�QDPH����/DVW�QDPH��DQG��(�PDLO�DGGUHVV��DUH�UHTXLUHG�

��
&OLFN� �

$Q�HPDLO�ZLOO�EH�VHQW�WR�WKH�QHZ�XVHUV�HPDLO�DGGUHVV��IURP�ZKLFK�WKH�XVHU�FDQ�DFWLYDWH�WKH
DFFRXQW�

�7R�GHOHWH�D�XVHU

�� &OLFN�RQ�WKH�XVHU�LQ�WKH�OLVW�
�� &OLFN�>'HOHWH�XVHU@�
�� &RQILUPDWLRQ�ZLOO�EH�UHTXHVWHG�WR�GHOHWH�WKH�XVHU��&OLFN� �WR�FRQILUP�

7KH�XVHU�ZLOO�EH�GHOHWHG�

���������1RWLILFDWLRQV
7KLV�VHFWLRQ�DOORZV�\RX�WR�VHW�WKH�URERW�QRWLILFDWLRQV�\RX�ZDQW�WR�UHFHLYH�DQG�WKH�PDQQHU�LQ
ZKLFK�WKH\�ZLOO�EH�GHOLYHUHG�

7R�DGG�D�QHZ�QRWLILFDWLRQ

�� &OLFN���
�� (QWHU�WKH�QDPH�RI�WKH�URERW��VHULDO�QXPEHU�
�� 6HOHFW�WKH�1RWLILFDWLRQ�W\SH�
�� &KRRVH�WKH�GHOLYHU\�PHWKRG�

� (PDLO���WR�\RXU�HPDLO�DGGUHVV
� 6PDUWSKRQH���WKH�QRWLILFDWLRQ�FDQ�EH�YLHZHG�LQ�WKH� (&+2�5RERWLFV�DSS�

��
&OLFN�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���
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7R�PRGLI\�D�QRWLILFDWLRQ

�� &OLFN� �
�� 0RGLI\�WKH�QRWLILFDWLRQ�
��

&OLFN�

7R�GHOHWH�D�QRWLILFDWLRQ

�� &OLFN� �

���������'RFXPHQWDWLRQ

3URYLGHV�DFFHVV�WR�WKH�GRFXPHQWDWLRQ�DYDLODEOH�

�������8VLQJ�WKH�DSS
<RX�FDQ�YLHZ�LQIRUPDWLRQ�DERXW�\RXU�URERWV�XVLQJ�DQ�DSS�WKDW�FDQ�EH�GRZQORDGHG�RQWR�D
WDEOHW�RU�D�VPDUWSKRQH�

<RX�FDQ�ILQG�WKH�DSS�E\�VHDUFKLQJ�IRU��%HOURERWLFV��LQ�WKH�DSS�VWRUH�

1RWH���%HIRUH�\RX�FDQ�XVH�WKH�DSS�\RXU�QHHG�WR�KDYH�VHW�XS�DQ�DFFRXQW��SDJH�����
DQG�DFWLYDWHG�LW�

7KH�IXQFWLRQDOLW\�DYDLODEOH�IURP�WKH�DSS�LV�D�VXEVHW�RI�WKH�IXQFWLRQV�DYDLODEOH�ZKHQ�DFFHVVLQJ
WKH�VHUYHU�WKURXJK�D�ZHE�EURZVHU��,W�SURYLGHV�WKH�IXQFWLRQV�LQ�0\�URERWV��SDJH������

7R�VHH�LQIRUPDWLRQ�DERXW�D�URERW��WDS�RQ�WKH�URERW�LQ�WKH�OLVW�

7R�VHH�WKH�DODUP�KLVWRU\��WDS�RQ�

7R�VHH�WKH�EDWWHU\�OHYHO�DQG�WKH�URERW�GHWDLOV��VZLSH�RQ�WKH�URERW�

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU����&RQQHFWLQJ�WR�URERWV

7R�VHH�WKH�ORFDWLRQ�RI�WKH�URERW��WDS�RQ�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���



&KDSWHU����6HUYLFH�DQG�0DLQWHQDQFH

���6HUYLFH�DQG�0DLQWHQDQFH
7KLV�VHFWLRQ�GHDOV�ZLWK�UHJXODU�PDLQWHQDQFH�DQG�VHUYLFLQJ�RI�\RXU�7XUIPRZ������URERW�

0DLQWHQDQFH�UHIHUV�WR�UHJXODU�RSHUDWLRQV�WKDW�VKRXOG�EH�FDUULHG�RXW�UHJXODUO\�WKURXJKRXW�WKH
PRZLQJ�VHDVRQ�

6HUYLFH�UHIHUV�WR�WKH��DQQXDO��FKHFN�FDUULHG�RXW�E\�DXWKRUL]HG�WHFKQLFLDQV��$OO�PDFKLQHV
VKRXOG�EH�UHJXODUO\�VHUYLFHG�

�����0DLQWHQDQFH
0DLQWHQDQFH�UHIHUV�WR�D�VHW�RI�WDVNV�WKDW�VKRXOG�EH�FDUULHG�RXW�UHJXODUO\�WKURXJKRXW�WKH
PRZLQJ�VHDVRQ��,Q�DGGLWLRQ�WR�WKHVH�DQ��DQQXDO��VHUYLFH�RI�WKH�URERW�E\�DQ�DXWKRUL]HG
WHFKQLFLDQ�VKRXOG�EH�XQGHUWDNHQ�

7KH�VHUYLFH�LQWHUYDO�GHSHQGV�WR�VRPH�H[WHQW�RQ�WKH�RSHUDWLRQDO�ORDG�RI�\RXU�URERW��EXW�LW�LV
UHFRPPHQGHG�WKDW�LW�LV�VHUYLFHG�E\�DQ�DXWKRUL]HG�WHFKQLFLDQ�DW�OHDVW�RQFH�D�\HDU�

:KLOVW�PDLQWDLQLQJ�\RXU�URERW�IRU�RSWLPXP�SHUIRUPDQFH��GR�QRW�DWWHPSW�WR�PDNH�DQ\�FKDQJHV
WR�\RXU�URERW��<RX�ULVN�GLVWXUELQJ�LWV�RSHUDWLRQ��FDXVLQJ�DQ�DFFLGHQW��DQG�GDPDJLQJ�SDUWV�

1RWH���,I�\RX�QRWLFH�DQ\�XQXVXDO�EHKDYLRU�RU�GDPDJH���FDOO�D�WHFKQLFLDQ�

:KHQ�FDUU\LQJ�RXW�WKHVH�PDLQWHQDQFH�SURFHGXUHV�WKH�IROORZLQJ�VDIHW\�UHJXODWLRQV�VKRXOG�EH
REVHUYHG�

6WRS�WKH�PDFKLQH���$OZD\V�VZLWFK�RII�WKH�SRZHU�DQG�ZDLW�IRU�WKH�FXWWLQJ�EODGHV�WR�VWRS
EHIRUH�KDQGOLQJ�WKH�PDFKLQH�

2SHUDWH�WKH�GLVDEOLQJ�GHYLFH�EHIRUH�ZRUNLQJ�RQ�RU�OLIWLQJ�WKH�PDFKLQH�

7KLV�LV�HVSHFLDOO\�LPSRUWDQW�

� EHIRUH�FOHDULQJ�D�EORFNDJH�
� EHIRUH�FKHFNLQJ��FOHDQLQJ�RU�ZRUNLQJ�RQ�WKH�PDFKLQH�
� DIWHU�VWULNLQJ�D�IRUHLJQ�REMHFW�WR�LQVSHFW�WKH�PDFKLQH�IRU�GDPDJH�
� LI�WKH�PDFKLQH�VWDUWV�WR�YLEUDWH�DEQRUPDOO\�

,PSRUWDQW���.HHS�DOO�QXWV��EROWV�DQG�VFUHZV�WLJKW�WR�EH�VXUH�WKH�PDFKLQH�LV�LQ�VDIH
ZRUNLQJ�FRQGLWLRQ�

8VH�JORYHV��3URWHFWLYH�JORYHV�PXVW�EH�ZRUQ�ZKHQHYHU�KDQGOLQJ�WKH�PDFKLQH��DQG
HVSHFLDOO\�ZKHQ�KDQGOLQJ�WKH�FXWWLQJ�V\VWHP�

$OZD\V�XVH�2(0��2ULJLQDO�(TXLSPHQW�0DQXIDFWXUHU��SDUWV�VXSSOLHG�E\�(FKR�(8��,Q�DGGLWLRQ
WR�WKH�ULVN�RI�DFFLGHQWV��WKH�XVH�RI�DQ\�QRQ�2(0�SDUWV�ZLOO�UHVXOW�LQ�WKH�DQQXOPHQW�RI�WKH

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU����6HUYLFH�DQG�0DLQWHQDQFH

JXDUDQWHH�IRU�DQ\�UHVXOWLQJ�GDPDJH��(FKR�(8�GHFOLQHV�DOO�OLDELOLW\�LQ�FDVH�RI�DFFLGHQW�GXH�WR
WKH�XVH�RI�QRQ�2(0�SDUWV�

7DEOH����0DLQWHQDQFH�WDVNV�IRU�7XUIPRZ�����

&RPSRQHQW :HHNO\ ��PRQWKV $QQXDO

6WDWLRQ�FKDUJH�FRQWDFWV��SDJH����� ,QVSHFW��&OHDQ

%RG\

%XPSHU��SDJH����� ,QVSHFW��&OHDQ

6RQDU��SDJH����� &OHDQ

5RERW�FKDUJH�FRQWDFWV��SDJH����� &OHDQ

:LULQJ��SDJH����� ,QVSHFW�&OHDQ

0HFKDQLFDO�SDUWV

)URQW�ZKHHOV��SDJH����� &OHDQ ,QVSHFW

)URQW�ZKHHO�D[OH��SDJH����� &OHDQ

&XWWLQJ�KHDG��SDJH����� &OHDQ

&XWWLQJ�GLVF��SDJH����� &OHDQ

%ODGHV��SDJH����� ,QVSHFW 5HSODFH

5HDU�ZKHHOV��SDJH����� &OHDQ

%DWWHU\��SDJH����� &KDUJH

�������0DLQWHQDQFH�SURFHGXUHV
7KHVH�SURFHGXUHV�VKRXOG�EH�FDUULHG�RXW�DW�WKH�UHFRPPHQGHG�IUHTXHQF\�E\�WKH�UHJXODU�XVHU�RI
WKH�URERW�

1RWH���7KURXJKRXW�WKH�PRZLQJ�VHDVRQ�\RX�VKRXOG�UHJXODUO\�FKHFN�WKDW�DOO�VFUHZV��QXWV
DQG�EROWV�DUH�SURSHUO\�WLJKWHQHG��7LJKWHQ�DQ\�WKDW�DUH�ORRVH��DQG�LI�WKHUH�LV�GDPDJH�RU
HYLGHQFH�RI�D�SUREOHP�FRQWDFW�DQ�DXWKRUL]HG�WHFKQLFLDQ�

(YHU\�GD\

� 5HJXODU�FOHDQLQJ��GXULQJ�ZHW�ZHDWKHU���SDJH�����

(YHU\�ZHHN

� &OHDQ�WKH�FKDUJH�FRQWDFWV��SDJH������
� &OHDQ�WKH�EXPSHU��SDJH������
� &OHDQ�WKH�VRQDU�VHQVRUV��SDJH������
� &OHDQ�WKH�IURQW�ZKHHOV��SDJH������
� &OHDQ�WKH�IURQW�ZKHHO�D[OH��SDJH������
� &OHDQ�WKH�FXWWLQJ�KHDG��SDJH�����
� &OHDQ�WKH�FXWWLQJ�GLVN��SDJH�����
� &KHFN�WKH�FXWWLQJ�EODGHV��SDJH�����
� &OHDQ�WKH�UHDU�ZKHHOV��SDJH�����

(YHU\�VL[�PRQWKV

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���



&KDSWHU����6HUYLFH�DQG�0DLQWHQDQFH

� &KHFN�WKH�ZLULQJ��SDJH������
� 5HSODFH�WKH�FXWWLQJ�EODGHV��SDJH�����

$W�WKH�HQG�RI�WKH�VHDVRQ

� %DWWHU\��SDJH������
� :LQWHULQJ��SDJH�����

5HJXODU�FOHDQLQJ��GXULQJ�ZHW�ZHDWKHU�

'XULQJ�SHULRGV�RI�ZHW�ZHDWKHU�LW�LV�QHFHVVDU\�WR�HQVXUH�WKDW�PXG�DQG�JUDVV�GR�QRW
DFFXPXODWH�RQ�WKH�PRYLQJ�SDUWV��WKH�ZKHHOV�DQG�WKH�FXWWLQJ�KHDGV��7KHVH�VKRXOG�EH
LQVSHFWHG�DQG�FOHDQHG�GDLO\�

�� +LW�WKH�UHG�EXWWRQ�WR�VWRS�WKH�URERW�
�� 7XUQ�WKH�PDFKLQH�RQWR�LWV�UHDU�VLGH�
�� 6ZLWFK�WKH�PDFKLQH�2))�
�� 5HPRYH�DQ\�DFFXPXODWLRQV�RI�JUDVV�DQG�GLUW�XVLQJ�D�ZLUH�EUXVK�DQG�RU�D�VSDWXOD�
�� 5XE�WKH�ERG\�ZLWK�D�VRIW��GDPS�FORWK�RU�VSRQJH�
�� ,I�WKH�ERG\�LV�YHU\�GLUW\��XVH�D�VRDS\�VROXWLRQ�RU�ZDVKLQJ�XS�OLTXLG��1HYHU�XVH�VROYHQWV�

&OHDQ�WKH�FKDUJH�FRQWDFWV

7KLV�SURFHGXUH�VKRXOG�EH�SHUIRUPHG�ZHHNO\�RQ�ERWK�WKH�URERW�DQG�WKH�FKDUJLQJ�VWDWLRQ�

&KDUJH�FRQWDFWV�RQ�WKH�URERW &KDUJH�FRQWDFWV�RQ�WKH�VWDWLRQ

5XE�WKH�FRQWDFW�VXUIDFHV�ZLWK�JUDGH�����VDQGSDSHU�XQWLO�WKH\�DSSHDU�FOHDQ�

&OHDQ�WKH�EXPSHU

7KLV�SURFHGXUH�VKRXOG�EH�SHUIRUPHG�ZHHNO\�

&KHFN�WKDW�WKH�EXPSHU�PDWHULDO�LV�LQWDFW��QR�FXWV�RU�WHDUV��,I�LW�LV�FRQWDFW�DQ�DXWKRUL]HG
WHFKQLFLDQ�

�&OHDQ�WKH�EXPSHU�ZLWK�D�GDPS�FORWK�

1RWH���'R�127�XVH�ZDWHU�

&OHDQ�WKH�VRQDU�VHQVRUV

7KLV�SURFHGXUH�VKRXOG�EH�SHUIRUPHG�ZHHNO\�

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU����6HUYLFH�DQG�0DLQWHQDQFH

7KH�VRQDU�VHQVRUV�QHHG�WR�EH�NHSW�FOHDQ�LI�WKH\�DUH�WR�RSHUDWH�SURSHUO\��$OO�QHHG�WR�ZRUN
SURSHUO\��,I�DQ\�RI�WKH�VHQVRUV�DUH�QRW�RSHUDWLQJ�SURSHUO\�DQ�DODUP�LV�LVVXHG�

5HPRYH�DQ\�PXG��JUDVV�RU�GLUW�DQG�ZLSH�ZLWK�D�GDPS�FORWK�

1RWH���'R�127�XVH�ZDWHU�

&OHDQ�WKH�IURQW�ZKHHOV

7KLV�SURFHGXUH�VKRXOG�EH�SHUIRUPHG�ZHHNO\�

5HPRYH�DQ\�PXG�DQG�JUDVV�ZLWK�D�ZLUH�EUXVK�RU�D�FORWK�

&KHFN�WKDW�WKH\�URWDWH�HDVLO\�DQG�WKDW�WKHUH�LV�QRW�WRR�PXFK�SOD\��,I�VR�FRQWDFW�DQ
DXWKRUL]HG�WHFKQLFLDQ�

&OHDQ�WKH�IURQW�ZKHHO�D[OH

7KLV�SURFHGXUH�VKRXOG�EH�SHUIRUPHG�ZHHNO\�

�&OHDQ�WKH�IURQW�ZKHHO�D[OH�ZLWK�D�EUXVK�DQG�RU�D�FORWK�

9LVXDOO\�LQVSHFW�WKH�D[OH��,I�WKHUH�LV�D�SUREOHP�FRQWDFW�DQ�DXWKRUL]HG�WHFKQLFLDQ�

&OHDQ�WKH�FXWWLQJ�KHDG

7KLV�SURFHGXUH�VKRXOG�EH�SHUIRUPHG�ZHHNO\�

&OHDQ�WKH�FXWWLQJ�KHDG�XVLQJ�D�EUXVK��,I�FRPSUHVVHG�DLU�LV�DYDLODEOH��WKLV�LV�SUHIHUDEOH�

&KHFN�WKDW�WKH�HQWLUH�FXWWLQJ�KHDG�PRYHV�VPRRWKO\�EDFNZDUG�DQG�IRUZDUGV�DV�VKRZQ�E\
WKH�DUURZ�LQ�WKH�ILJXUH�EHORZ�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���



&KDSWHU����6HUYLFH�DQG�0DLQWHQDQFH

6HH�DOVR��DGMXVWLQJ�WKH�KHLJKW�RI�WKH�FXWWLQJ�KHDG��SDJH�����

&OHDQ�WKH�FXWWLQJ�GLVN

7KLV�SURFHGXUH�VKRXOG�EH�SHUIRUPHG�ZHHNO\�

&OHDQ�WKH�FXWWLQJ�GLVF�XVLQJ�D�EUXVK��,I�FRPSUHVVHG�DLU�LV�DYDLODEOH��WKLV�LV�SUHIHUDEOH�

�&KHFN�WKDW�LW�URWDWHV�VPRRWKO\��,I�WKHUH�LV�D�SUREOHP�FRQWDFW�DQ�DXWKRUL]HG�WHFKQLFLDQ�

&KHFN�WKH�FXWWLQJ�EODGHV

7KH�FRQGLWLRQ�RI�WKH�FXWWLQJ�EODGHV�LV�WKH�HVVHQWLDO�IRU�D�VDWLVIDFWRU\�PRZLQJ�RSHUDWLRQ�

7KH�VHUYLFH�OLIH�RI�WKH�EODGHV�GHSHQGV�RQ�

� WKH�DPRXQW�RI�WLPH�WKH\�KDYH�EHHQ�LQ�RSHUDWLRQ�
� WKH�ZRUNLQJ�DUHD�WKH\�QHHG�WR�FRYHU�
� WKH�W\SH�RI�JUDVV�DQG�VRLO�
� WKH�SUHVHQFH�RI�REVWDFOHV�REMHFWV�RQ�WKH�JURXQG�VXFK�DV�IDOOHQ�IUXLWV��SHEEOHV��WR\V�����

(YHU\�ZHHN�\RX�VKRXOG�LQVSHFW�

� WKH�EODGHV�
� WKH�EODGH�EROWV�
� WKH�FXWWHU�DVVHPEO\�

&XWWHU�DVVHPEO\�SDUWV�VKRXOG�EH�UHSODFHG�HYHU\�HYHU\�VL[�PRQWKV�RU�ZKHQHYHU�WKH\�DUH
GDPDJHG�

�5RWDWH�WKH�GLVF��VR�WKDW�WKH�VFUHZ�KHDG�KROGLQJ�WKH�EODGH�LV�YLVLEOH�

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU����6HUYLFH�DQG�0DLQWHQDQFH

�8QGR�WKH�VFUHZ�WR�UHPRYH�WKH�EODGH�

1RWH���8VH�D�IODW�KHDGHG�VFUHZ�GULYHU�ZLWK�D�EODGH�ZLGWK�RI��PP�DQG�D�WKLFNQHVV�RI
���PP�

�3RVLWLRQ�WKH�QHZ�EODGH�DQG�WLJKWHQ�WKH�VFUHZ�

1RWH���$IWHU�DQ\�LQWHUYHQWLRQ�RQ�WKH�FXWWLQJ�KHDGV�

� 5RWDWH�HDFK�RI�WKHP�LQGHSHQGHQWO\�
� &KHFN�WKDW�HDFK�RQH�GRHV�QRW�FDXVH�DQ\�RI�WKH�RWKHU�KHDGV�WR�URWDWH�

&OHDQ�WKH�UHDU�ZKHHOV

7KLV�SURFHGXUH�VKRXOG�EH�SHUIRUPHG�ZHHNO\���'DLO\�LQ�SHULRGV�RI�ZHW�ZHDWKHU��

5HPRYH�DQ\�PXG�DQG�JUDVV�XVLQJ�D�ZLUH�EUXVK�

,I�ZKHHO�EUXVKHV�DUH�LQVWDOOHG��WKHVH�ZLOO�NHHS�WKH�ZKHHOV�FOHDQ��EXW�WKH�EUXVKHV�VKRXOG�EH
LQVSHFWHG�DQG�FOHDQHG�

&KHFN�WKH�ZLULQJ

7KLV�SURFHGXUH�VKRXOG�EH�SHUIRUPHG�HYHU\�VL[�PRQWKV�

�9LVXDOO\�LQVSHFW�WKH�ZLULQJ�XQGHU�WKH�URERW��,I�DQ\�SUREOHPV�DUH�GHWHFWHG��FRQWDFW�DQ
DXWKRUL]HG�WHFKQLFLDQ�

%DWWHU\

7XUIPRZ������URERWLF�PRZHUV�DUH�HTXLSSHG�ZLWK�WKH�ODWHVW�JHQHUDWLRQ�/)3�EDWWHULHV�

1RWH���,Q�WKH�HYHQW�RI�OHDNDJH�RI�HOHFWURO\WH��IOXVK�ZLWK�ZDWHU�DQG�VHHN�PHGLFDO�KHOS�LI�LW
FRPHV�LQ�FRQWDFW�ZLWK�WKH�H\HV�HWF�

7KH�DXWRPDWLF��SURJUDPPHG��RSHUDWLRQ�RI�WKH�URERW�RSWLPL]HV�EDWWHU\�OLIH��,W�LV�DGYLVDEOH�WR
DOORZ�WKH�URERW�WR�PDQDJH�LWV�ZRUNLQJ�F\FOHV��,I�WKHVH�ZRUN�F\FOHV�VHHP�XQXVXDOO\�VKRUW�
FRQWDFW�DQ�DXWKRUL]HG�WHFKQLFLDQ�WR�FKHFN�WKH�FRQGLWLRQ�RI�WKH�EDWWHU\�

1RWH���,W�LV�SRVVLEOH�WR�PRQLWRU�WKHVH�F\FOHV�XVLQJ�WKH�SRUWDO�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���



&KDSWHU����6HUYLFH�DQG�0DLQWHQDQFH

7KLV�SURFHGXUH�VKRXOG�EH�SHUIRUPHG�DW�WKH�HQG�RI�WKH�PRZLQJ�VHDVRQ�

�0DNH�VXUH�WKDW�WKH�EDWWHU\�LV�IXOO\�FKDUJHG�EHIRUH�ZLQWHU��WKHQ�VZLWFK�WKH�PDFKLQH�2))�
6HH�)LJXUH����%RWWRP�YLHZ�RI�URERW�FRPSRQHQWV��SDJH�����WR�VHH�WKH�ORFDWLRQ�RI�WKH�VZLWFK�

:LQWHULQJ

,Q�DGGLWLRQ�WR�FKDUJLQJ�WKH�EDWWHU\��VHH�DERYH�

� &OHDQ�WKH�URERW�DQG�DUUDQJH�IRU�LW�WR�EH�VHUYLFHG�
� 6WRUH�WKH�URERW�LQ�D�GU\��SURWHFWHG�DQG�IURVW�IUHH�SODFH�
� ,W�LV�UHFRPPHQGHG�WR�SURWHFW�WKH�FKDUJLQJ�VWDWLRQ�ZLWK�D�VKHOWHU�RU�D�WDUSDXOLQ�
� ,W�LV�QRW�QHFHVVDU\�WR�VZLWFK�WKH�FKDUJLQJ�VWDWLRQ�RII��/HDYLQJ�LW�FRQQHFWHG�SURYLGHV�D

GHJUHH�RI�ZDUPWK�

$W�WKH�VWDUW�RI�WKH�QHZ�VHDVRQ�

�� 6ZLWFK�WKH�URERW�21�
�� &KHFN�WKDW�WKH�SRZHU�LV�FRQQHFWHG�WR�WKH�FKDUJLQJ�VWDWLRQ�
�� &KHFN�WKH�EDWWHU\�YROWDJH�RI�EDWWHU\��7KH�EDWWHU\�OHYHO�FDQ�EH�VHHQ�RQ�WKH�XVHU�LQWHUIDFH

VFUHHQ�
�� 6WDUW�WKH�URERW�DQG�WHVW�LW�FRPHV�EDFN�QRUPDOO\�WR�WKH�FKDUJLQJ�VWDWLRQ

�����6HUYLFH
6HUYLFLQJ�VKRXOG�EH�FDUULHG�RXW�E\�DQ�DXWKRUL]HG�WHFKQLFLDQ�

7KH�SURFHGXUHV�LQYROYHG�LQ�WKH��DQQXDO��VHUYLFH�DUH�OLVWHG�EHORZ�

1RWH���$OO�WKH�WRUTXHV�UHTXLUHG�IRU�WKH�PDLQWHQDQFH�SURFHGXUHV�DUH�OLVWHG�LQ�WKH�7RUTXH
UHIHUHQFHV��SDJH������

6HH�DOVR�:LQWHU�VHUYLFH�FKHFN�OLVW��SDJH������

8VH�JORYHV��3URWHFWLYH�JORYHV�PXVW�EH�ZRUQ�ZKHQHYHU�KDQGOLQJ�WKH�PDFKLQH��DQG
HVSHFLDOO\�ZKHQ�KDQGOLQJ�WKH�FXWWLQJ�V\VWHP�

$OZD\V�XVH�2(0��2ULJLQDO�(TXLSPHQW�0DQXIDFWXUHU��SDUWV�VXSSOLHG�E\�(FKR�(8��,Q�DGGLWLRQ
WR�WKH�ULVN�RI�DFFLGHQWV��WKH�XVH�RI�DQ\�QRQ�2(0�SDUWV�ZLOO�UHVXOW�LQ�WKH�DQQXOPHQW�RI�WKH
JXDUDQWHH�IRU�DQ\�UHVXOWLQJ�GDPDJH��(FKR�(8�GHFOLQHV�DOO�OLDELOLW\�LQ�FDVH�RI�DFFLGHQW�GXH�WR
WKH�XVH�RI�QRQ�2(0�SDUWV�

%RG\

%RG\��SDJH�����
%XPSHU��SDJH�����
6RQDU�VHQVRU��SDJH�����
:LULQJ��SDJH�����
6PDUW�ER[��SDJH�����

0HFKDQLFDO�FRPSRQHQWV

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU����6HUYLFH�DQG�0DLQWHQDQFH

&KDVVLV��SDJH�����
&RLO��SDJH�����
6XVSHQVLRQ��SDJH�����
)URQW�ZKHHOV��SDJH�����
)URQW�D[OH��SDJH�����
)URQW�OLIW�VHQVRU��SDJH�����
)URQW�VLOHQWEORFV��SDJH�����
&XWWLQJ�KHDG��SDJH�����
3DQWRJUDSK��SDJH�����
&XWWLQJ�GLVN��SDJH�����
%ODGHV��SDJH�����
&XWWLQJ�PRWRU��SDJH�����
*DVNHW��SDJH�����
&XWWLQJ�KHLJKW�V\VWHP��SDJH�����
:LULQJ�FXWWLQJ�GLVN��SDJH�����
5HDU�OLIW�VHQVRU��SDJH�����
5HDU�VLOHQW�EORFV��SDJH�����
5HDU�ZKHHOV��SDJH�����
5HDU�ZKHHO�PRWRU��SDJH�����
%DWWHU\

�������6HUYLFH�SURFHGXUHV
7KHVH�SURFHGXUHV�VKRXOG�EH�FDUULHG�RXW�E\�DQ�DXWKRUL]HG�WHFKQLFLDQ�DV�SDUW�RI�WKH��DQQXDO�
VHUYLFH�RI�D�7XUIPRZ������URERW�

&OHDQ�WKH�ERG\

�� 6ZLWFK�WKH�PDFKLQH�2))�
�� 7XUQ�WKH�URERW�RQWR�LWV�UHDU�VLGH�
�� 'LVFRQQHFW��XQ�FOLS��WKH�FDEOHV�

�� 8QVFUHZ�WKH���EROWV�WKDW�DWWDFK�WKH�ERG\�WR�WKH�FKDVVLV�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���



&KDSWHU����6HUYLFH�DQG�0DLQWHQDQFH

�� /LIW�WKH�ERG\�RII�
�� &OHDQ�DZD\�WKH�PXG�DQG�WKH�JUDVV�XVLQJ�WKH�EUXVK�DQG�RU�D�VSDWXOD�VXFK�DV�WKH�RQHV

VKRZQ�EHORZ��,I�FRPSUHVVHG�DLU�LV�DYDLODEOH�WKLV�LV�PRUH�HIIHFWLYH�

:KHQ�WKH�VHUYLFH�LV�FRPSOHWH�

�� 5HSODFH�ERG\�RQWR�WKH�FKDVVLV�
�� 7LJKWHQ�WKH���EROWV�WR�D�WRUTXH�RI��1P�
�� 5H�FRQQHFW�WKH�FDEOHV�

,QVSHFW�WKH�EXPSHU

�� &KHFN�WKDW�WKH�EXPSHU�PDWHULDO�LV�LQWDFW��QR�FXWV�RU�WHDUV��,I�VR�UHSODFH�LW��SDJH������
�� &OHDQ�WKH�EXPSHU�ZLWK�D�GDPS�FORWK�

1RWH���'R�127�XVH�ZDWHU�

,QVSHFW�DQG�FOHDQ�WKH�VRQDU�VHQVRUV

7KH�VRQDU�VHQVRUV�QHHG�WR�EH�NHSW�FOHDQ�LI�WKH\�DUH�WR�RSHUDWH�SURSHUO\��$OO�QHHG�WR�ZRUN
SURSHUO\�RWKHUZLVH�DQ�DODUP�LV�LVVXHG�

�� 5HPRYH�DQ\�PXG��JUDVV�RU�GLUW�DQG�ZLSH�ZLWK�D�FORWK�

1RWH���'R�127�XVH�ZDWHU�

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU����6HUYLFH�DQG�0DLQWHQDQFH

�� 5HSODFH�DQ\�GHIHFWLYH�VRQDU�VHQVRUV��SDJH������

&KHFN�WKH�ZLULQJ�XQGHU�WKH�ERG\

�� 9LVXDOO\�LQVSHFW�DOO�RI�WKH�FDEOLQJ�
�� ,I�WKHUH�LV�VOLJKW�GDPDJH��FRYHU�ZLWK�WDSH�
�� ,I�WKHUH�LV�VHULRXV�GDPDJH�UHYHDOLQJ�ZLUHV��UHSODFH�WKH�FDEOH��SDJH�����

6PDUW�ER[

�� 9LVXDOO\�LQVSHFW�RI�WKH�EDVH�RI�WKH�VPDUW�ER[�DQG�RI�WKH�VFUHHQ�IRU�DQ\�GDPDJH�
�� 5HSODFH�LI�QHFHVVDU\��SDJH������

&OHDQ�WKH�FKDVVLV

�� &OHDQ�DZD\�WKH�PXG�DQG�WKH�JUDVV�XVLQJ�WKH�EUXVK�DQG�RU�D�VSDWXOD�VXFK�DV�WKH�RQHV
VKRZQ�EHORZ��,I�FRPSUHVVHG�DLU�LV�DYDLODEOH�WKLV�LV�PRUH�HIIHFWLYH�

,QVSHFW�WKH�FRLO�DQG�FDEOH

�� 9LVXDOO\�LQVSHFW�WKH�FRLO�IRU�GDPDJH�
�� ,QVSHFW�WKH�FDEOH�DQG�WKH�FOLSV�
�� ,I�WKHUH�LV�VOLJKW�GDPDJH��FRYHU�ZLWK�WDSH�
�� ,I�WKHUH�LV�VHULRXV�GDPDJH�UHYHDOLQJ�ZLUHV��UHSODFH�WKH�FDEOH��SDJH������

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���



&KDSWHU����6HUYLFH�DQG�0DLQWHQDQFH

,QVSHFW�VXVSHQVLRQ

�� 9LVXDOO\�LQVSHFW�DQG�FOHDQ�WKH�VXVSHQVLRQ�

,QVSHFW�DQG�FOHDQ�WKH�IURQW�ZKHHOV

�� &OHDQ�WKH�ZKHHOV�RI�PXG�DQG�JUDVV�ZLWK�D�EUXVK�DQG�RU�D�FORWK��,I�FRPSUHVVHG�DLU�LV
DYDLODEOH�WKLV�LV�PRUH�HIIHFWLYH�

�� ,QVSHFW�WKDW�WKH\�WXUQ�HDVLO\�DQG�WKDW�WKHUH�LV�QRW�WRR�PXFK�SOD\��,I�VR�UHSODFH�WKHP��SDJH
�����

&OHDQ�DQG�LQVSHFW�WKH�IURQW�ZKHHO�D[OH

�� &OHDQ�WKH�D[OH�RI�PXG�DQG�JUDVV�ZLWK�D�EUXVK�DQG�RU�D�FORWK��,I�FRPSUHVVHG�DLU�LV
DYDLODEOH�WKLV�LV�PRUH�HIIHFWLYH�

�� 9LVXDOO\�LQVSHFW�WKH�FRQGLWLRQ�RI�WKH�D[OH��DQG�UHSODFH��SDJH������LI�QHFHVVDU\�

)URQW�OLIW�VHQVRU

&KHFN�WKDW�WKH�VHQVRU�PRYHV�XS�DQG�GRZQ�HDVLO\�

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU����6HUYLFH�DQG�0DLQWHQDQFH

5HSODFH�)URQW�VLOHQWEORFV

�� 8QGR�WKH�VHQVRU�XVLQJ�WKH�EROW�XQGHUQHDWK�DQG�UHPRYH�LW�

�� 3ODFH�WKH�QHZ�VLOHQWEORF�LQ�SODFH�LQ�WKH�SRVLWLRQ�DV�VKRZQ�EHORZ�

�� )L[�WKH�QHZ�VLOHQWEORF�LQ�SODFH�XVLQJ�WKH�EROW�XQGHUQHDWK��8VH�D�WRUTXH�RI��1P�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���



&KDSWHU����6HUYLFH�DQG�0DLQWHQDQFH

&XWWLQJ�KHDG

�� &OHDQ�WKH�FXWWLQJ�KHDG�XVLQJ�D�EUXVK�DQG�RU�D�EUXVK��,I�FRPSUHVVHG�DLU�LV�DYDLODEOH��WKLV
LV�PRUH�HIIHFWLYH�

�� &KHFN�WKDW�WKH�HQWLUH�FXWWLQJ�KHDG�PRYHV�VPRRWKO\�EDFNZDUG�DQG�IRUZDUGV�DV�VKRZQ�E\
WKH�DUURZ�LQ�WKH�ILJXUH�EHORZ�

�� &KHFN�WKDW�WKH�FXWWLQJ�GLVF�URWDWHV�VPRRWKO\�

3DQWRJUDSK

�� &KHFN�WKDW�WKHUH�LV�QRW�WRR�PXFK�SOD\�LQ�WKH�SDQWRJUDSK�E\�PRYLQJ�LW�LQ�WKH�GLUHFWLRQ
VKRZQ�EHORZ�

�� 5HSODFH�LI�QHFHVVDU\��SDJH������

&XWWLQJ�GLVN

�� 5HPRYH�WKH�FXWWLQJ�KHDG�E\�XQVFUHZLQJ�WKH�VFUHZ�VKRZQ�EHORZ�

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU����6HUYLFH�DQG�0DLQWHQDQFH

�� 8QGR�WKH�VFUHZ�RQ�WKH�D[OH�VKRZQ�EHORZ�

�� 8QGR�WKH�QXW�WR�UHPRYH�WKH�D[OH�

�� 6HSDUDWH�WKH�WZR�GLVFV�

5HSODFH�WKH�EODGHV

�� 8QVFUHZ�WKH�EODGHV�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���



&KDSWHU����6HUYLFH�DQG�0DLQWHQDQFH

�� 5HSODFH�WKH�EODGHV�
�� 8VH�D�WRUTXH�RI��1P�WR�WLJKWHQ�WKH�VFUHZV�

$OXPLQXP�DQWL�IULFWLRQ�GLVN

�� &KHFN�WKDW�LW�WXUQV�VPRRWKO\�
�� 8QVFUHZ�WKH���VFUHZV�WR�UHPRYH�WKH�ZKLWH�SODVWLF�ULQJ�VKRZQ�EHORZ�

�� 5HPRYH�WKH�D[OH�

�� ,QVSHFW�DQG�FOHDQ�WKH�GLVF�
�� 5HSODFH�WKH�GLVF�LI�GDPDJHG�
�� 3ODFH�WKH�D[OH�ILUPO\�EDFN�LQWR�WKH�VOHHYH�
�� $WWDFK�WKH�ZKLWH�SODVWLF�ULQJ�XVLQJ�WKH���VFUHZV�
�� 3ODFH�WKH�EODGH�VXSSRUW�GLVF�RYHU�WKH�D[OH�DQG�UHSODFH�WKH�FLUFXODU�ZDVKHU�

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU����6HUYLFH�DQG�0DLQWHQDQFH

�� $GG�VRPH�JOXH�WR�KROG�WKH�ZDVKHU�RQ�WKH�WKUHDGHG�D[OH�

��� 5HSODFH�WKH�KH[DJRQDO�ZDVKHU��7LJKWHQ�LW�WR���1P�

��� 6HW�WKH�VFUHZ�LQ�WKH�D[OH�

��� 3ODFH�WKH�GLVF�DVVHPEO\�EDFN�RQWR�WKH�FXWWLQJ�KHDG�D[OH��0DNH�VXUH�WKDW�WKH�VFUHZ
VKRZQ�DERYH�WRXFKHV�WKH�IODW�VXUIDFH�RI�WKH�FXWWLQJ�KHDG�D[OH�DV�VKRZQ�EHORZ�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���



&KDSWHU����6HUYLFH�DQG�0DLQWHQDQFH

��� 7LJKWHQ�WKH�VFUHZ�RQWR�WKH�D[OH�XVLQJ��1P�

:LULQJ�FXWWLQJ�GLVN

�� 9LVXDOO\�LQVSHFW�WKH�ZLULQJ�IRU�WKH�FXWWLQJ�GLVFV�

�� 5HSDLU�DQ\�GDPDJH�WR�WKH�VKHDWKLQJ�ZLWK�WDSH�
�� 5HSODFH�FOLSV�LI�QHFHVVDU\�
�� 5HSODFH�WKH�FDEOH��SDJH������LI�GDPDJHG�

&XWWLQJ�PRWRU

�� 8QGR�WKH���VFUHZV�VKRZQ�EHORZ����RQ�WKH�PRWRU�FDVLQJ��DQG���RQ�WKH�EUDFNHW��

�� 5HPRYH�WKH�EUDFNHW�
�� /RRVHQ�WKH�QXW�RQ�WKH�FDEOH�FRQQHFWLRQ�DQG�OLIW�WKH�OLG�
�� 5HPRYH�WKH�JUHHQ�JDVNHW�

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU����6HUYLFH�DQG�0DLQWHQDQFH

�� 8Q�FOLS�WKH�HOHFWULFDO�FRQQHFWLRQV�

�� 9LVXDOO\�LQVSHFW�WKH�LQWHULRU�RI�WKH�PRWRU��&KHFN�IRU�GDPSQHVV�DQG�GU\�LW�RXW�LI�QHFHVVDU\�
�� 9LVXDOO\�LQVSHFW�WKH�HOHFWURQLF�ERDUG�
�� 5H�FRQQHFW�WKH�HOHFWULFDO�FRQQHFWLRQV�
�� 3ODFH�WKH�QHZ�JUHHQ�JDVNHW�LQ�SRVLWLRQ�
��� 3ODFH�WKH�OLG�EDFN�LQ�SRVLWLRQ�
��� 5HSODFH�WKH�EUDFNHW�
��� 6FUHZ�WKH���VFUHZV�LQ�SODFH��8VH�D�WRUTXH�RI����1P�
��� 7LJKWHQ�WKH�QXW�DURXQG�WKH�FDEOH�FRQQHFWLRQ�

&XWWLQJ�KHLJKW�V\VWHP

�� 9LVXDOO\�LQVSHFW�DOO�WKH�VWUDSV�
�� 5RWDWH�WKH�VKDIW�E\�KDQG�DQG�FKHFN�WKDW�WKH�FXWWLQJ�KHDGV�PRYH�XS�DQG�GRZQ�VPRRWKO\�

:LULQJ�FXWWLQJ�GLVN

�� 9LVXDOO\�LQVSHFW�WKH�ZLULQJ�IRU�WKH�FXWWLQJ�GLVFV�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���



&KDSWHU����6HUYLFH�DQG�0DLQWHQDQFH

�� 5HSDLU�DQ\�PLQRU�GDPDJH�WR�WKH�VKHDWKLQJ�ZLWK�WDSH�
�� 5HSODFH�FOLSV�LI�QHFHVVDU\�
�� 5HSODFH�WKH�FDEOH��SDJH������LI�GDPDJHG�

5HDU�VLOHQWEORFV

�� 5HSODFH�WKH�UHDU�VHQVRU�VLOHQWEORFV�
�� &KHFN�WKH�PRYHPHQW�RI�WKH�EUDFNHW�WR�HQVXUH�WKH�FRUUHFW�UHDU�OLIW�GHWHFWLRQ�

�� &KHFN�WKH�PRYHPHQW�RI�WKH�EUDFNHW�WR�HQVXUH�WKH�FRUUHFW�UHYHUVH�GHWHFWLRQ�

�� &KHFN�WKH�ZLULQJ�
�� 5HSDLU�DQ\�PLQRU�GDPDJH�WR�WKH�VKHDWKLQJ�ZLWK�WDSH�
�� 5HSODFH�FOLSV�LI�QHFHVVDU\�

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU����6HUYLFH�DQG�0DLQWHQDQFH

�� 5HSODFH�WKH�FDEOH��SDJH������LI�GDPDJHG�

5HDU�ZKHHOV

�� 8QGR�WKH�VFUHZ�

�� 5HPRYH�WKH�ZKHHO�

�� 8QGR�WKH���VFUHZV�WKDW�KROG�WKH�UHDU�SODWH�LQ�SODFH�

�� 5HPRYH�WKH�FDEOHV��7KH�XSSHU�RQH�LV�WKH�SRZHU��WKH�ORZHU�RQH�LV�WKH�FRQWURO�

�� 8QGR�WKH�QXWV�RQ�WKH�PRWRU�KRXVLQJ�

7KHUH�DUH�WZR�RQ�WKH�WRS��WZR�RQ�WKH�VLGH�DQG�WZR�RQ�WKH�ERWWRP�

1RWH���0DNH�VXUH�WR�RQO\�XQGR�WKH�VFUHZV�VKRZQ�EHORZ�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���



&KDSWHU����6HUYLFH�DQG�0DLQWHQDQFH

�� 5HPRYH�WKH�PRWRU�

�� 5HPRYH�SODVWLF�FRYHUV�

�� 6HH�WKH�YLGHR�RQ�<RX7XEH�IRU�WKH�JUHDVLQJ�
�� 5HSODFH�SODVWLF�FRYHUV�
��� 5HSODFH�WKH�PRWRU�
��� 5HSODFH�WKH�KRXVLQJ���FRUUHFW�RULHQWDWLRQ�LV�DVVXUHG�E\�WKH�SRVLWLRQ�RI�WKH�VFUHZ�KROHV�
��� 7LJKWHQ�WKH�VFUHZV�WR���1P�
��� 5H�FRQQHFW�WKH�FDEOHV�
��� 5HSODFH�WKH�EDFN�SODWH��7LJKWHQ�WKH�EROWV�WR��1P�
��� 3XW�WKH�ZDVKHUV�EDFN�LQ�WKH�FRUUHFW�RULHQWDWLRQ��IODW�VLGH�WRZDUGV�D[OH��FXUYHG�VLGH

WRZDUGV�ZKHHO��
��� &OHDQ�WKH�D[OH�

��� *UHDVH�WKH�D[OH�

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU����6HUYLFH�DQG�0DLQWHQDQFH

��� 3XW�WKH�ZKHHO�EDFN�RQ�WKH�D[OH�

0DNH�VXUH�WKH�LQQHU�FRQLFDO�VOHHYH�FDQ�URWDWH�LQGHSHQGHQWO\�ZLWKLQ�WKH�RXWHU�VOHHYH�VR
WKDW�LW�FDQ�WLJKWHQ�RQ�WKH�ZKHHO�D[OH�

��� 3XVK�WKH�FRPSOHWH�VOHHYH�ILUPO\�LQWR�SODFH�

��� 7LJKWHQ�XS�WKH�ZKHHO�VFUHZ�WR���1P�

�������7RUTXH�UHIHUHQFHV
7KLV�VHFWLRQ�OLVWV�DOO�WKH�WRUTXH�YDOXHV�WKDW�PXVW�EH�DSSOLHG�GXULQJ�WKH�VHUYLFLQJ�SURFHGXUHV
IRU��

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���



&KDSWHU����6HUYLFH�DQG�0DLQWHQDQFH

������1P

������1P

������1P

������1P

������1P

������1P

������1P

��������1P���/RFWLWH�����

��������1P���/RFWLWH����

�������1P���/RFWLWH����

�������1P

����

�������1P���/RFWLWH����

���������1P

��������1P

��������1P

�������1P

�������1P

�������1P

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU����6HUYLFH�DQG�0DLQWHQDQFH

��������1P

�������1P

�������1P���/RFWLWH����

�������1P���/RFWLWH�����

�������1P

�������1P���/RFWLWH����

��������1P���/RFWLWH����

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���



&KDSWHU����6HUYLFH�DQG�0DLQWHQDQFH

�������1P

���������1P

�������/LIW�VHQVRU�UDLVHU�NLWV
,QVWUXFWLRQV�IRU�LQVWDOOLQJ�UDLVHU�NLWV�RQ�IURQW�DQG�UHDU�OLIW�VHQVRUV�

)LJXUH������,QVWDOO�UDLVHU�NLW�RQ�D�IURQW�OLIW�VHQVRU

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU����6HUYLFH�DQG�0DLQWHQDQFH

)LJXUH������,QVWDOO�UDLVHU�NLW�RQ�D�UHDU�OLIW�VHQVRU

�������3HULSKHUDO�ERDUG�UHSODFHPHQW
&KHFN�WKH�YHUVLRQ�RI�WKH�SHULSKHUDO�ERDUG�

,I�WKH�YHUVLRQ�LV�9���%��PDNH�VXUH�WKDW�\RX�FDQ�VHH�D�EOXH�RU�ZKLWH�PDUN��DV�VKRZQ�EHORZ�

)LJXUH������&RORUHG�PDUN�RQ�D�9���%�ERDUG

,I�WKH�YHUVLRQ�LV�9���%�EXW�WKHUH�LV�QR�FRORUHG�PDUN��\RX�PXVW�UHSODFH�LW�

)RU�WKH�ERDUGV�WKDW�KDYH�WKH�FRORUHG�PDUN��D�FDEOH�KDV�EHHQ�DGGHG�EHKLQG�WKH�FDUG�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���



&KDSWHU����6HUYLFH�DQG�0DLQWHQDQFH

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU����5HSDLU

���5HSDLU

:DUQLQJ���$OZD\V�XQSOXJ�WKH�FKDUJLQJ�VWDWLRQ�EHIRUH�RSHQLQJ�LW�

,Q�WKRVH�VLWXDWLRQV�ZKHUH�WKHUH�LV�QR�SOXJ��UHPRYH�WKH�IXVH�IURP�WKH�FKDUJLQJ�VWDWLRQ�

,I�WKH�FKDUJLQJ�VWDWLRQ�VXSSO\�FRUG�LV�GDPDJHG��LW�PXVW�EH�UHSODFHG�E\�D�VSHFLDO�FRUG�RU
DVVHPEO\�DYDLODEOH�IURP�(FKR�(8�RU�\RXU�VHUYLFH�DJHQW�

�����(OHFWULF�FLUFXLWU\
,QIRUPDWLRQ�RQ�WKLV�ZLOO�EH�DYDLODEOH�LQ�D�IRUWKFRPLQJ�HGLWLRQ�RI�WKH�PDQXDO�

�����5HSODFH�VRQDU
,QIRUPDWLRQ�RQ�WKLV�ZLOO�EH�DYDLODEOH�LQ�D�IRUWKFRPLQJ�HGLWLRQ�RI�WKH�PDQXDO�

�����%XPSHU
,QIRUPDWLRQ�RQ�WKLV�ZLOO�EH�DYDLODEOH�LQ�D�IRUWKFRPLQJ�HGLWLRQ�RI�WKH�PDQXDO�

�����5HSODFH�WKH�VPDUWER[
,QIRUPDWLRQ�RQ�WKLV�ZLOO�EH�DYDLODEOH�LQ�D�IRUWKFRPLQJ�HGLWLRQ�RI�WKH�PDQXDO�

�����&XWWLQJ�KHDG
,QIRUPDWLRQ�RQ�WKLV�ZLOO�EH�DYDLODEOH�LQ�D�IRUWKFRPLQJ�HGLWLRQ�RI�WKH�PDQXDO�

�����)URQW�ZKHHO�DQG�D[OH
,QIRUPDWLRQ�RQ�WKLV�ZLOO�EH�DYDLODEOH�LQ�D�IRUWKFRPLQJ�HGLWLRQ�RI�WKH�PDQXDO�

�����&RUUHFWLQJ�OLG�FORVXUH�SUREOHPV
7KH�OLG�QHHGV�WR�EH�SURSHUO\�FORVHG�EHIRUH�WKH�URERW�FDQ�SHUIRUP�LWV�VSHFLILHG�PLVVLRQV��2Q
RFFDVLRQV��HYHQ�ZKHQ�WKH�OLG�KDV�EHHQ�FORVHG�SURSHUO\��WKH�URERW�GRHV�QRW�VWDUW�LWV�PLVVLRQ
DQG�WKH�PHVVDJH��/LG�QRW�FORVHG��SOHDVH�VHOHFW�RSWLRQ�DJDLQ��LV�GLVSOD\HG�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���



&KDSWHU����5HSDLU

,Q�RUGHU�IRU�WKH�URERW�WR�EH�DEOH�WR�H[HFXWH�LWV�PLVVLRQV�WKH�OLG�QHHGV�WR�EH�VKXW��DQG�WR�IRUP
D�FORVHG�FLUFXLW�EHWZHHQ�PDJQHWV�RQ�WKH�OLG�DQG�UHOD\V�RQ�WKH�ERG\��7KLV�FLUFXLW�QHHGV�WR�EH
RSHQ�ZKHQ�WKH�OLG�LV�RSHQ�DQG�ZKHQ�WKH�OLG�LV�SUHVVHG�GRZQ�DQG�DFWV�DV�WKH�VWRS�EXWWRQ�
7KLV�UHTXLUHV�WKDW�DOO�PDJQHWV�DQG�UHOD\V�DUH�IXQFWLRQLQJ�FRUUHFWO\�DQG�VRPH�SUHFLVLRQ�LQ�WKHLU
SRVLWLRQLQJ�

7KH�ILJXUH�EHORZ�VKRZV�D�VFKHPDWLF�UHSUHVHQWDWLRQ�RI�WKH�VLWXDWLRQ�

)LJXUH������&ORVHG�OLG

2QH�RI�WKH�UHOD\V�LV��1RUPDOO\�&ORVHG���1&��DQG�WKH�RWKHU�LV��1RUPDOO\�2SHQ���1&���7KH
FLUFXLW�LV�VKRZQ�EHORZ�

)LJXUH������/LG�FLUFXLW

:KHQ�WKH�OLG�LV�FORVHG�WKH�PDJQHW�PXVW�EH�LQ�D�SRVLWLRQ�WR�DOLJQ�ZLWK�WKH�UHHG�UHOD\V�DQG�FORVH
WKH�FLUFXLW�ZKLFK�DOORZV�WKH�URERW�WR�RSHUDWH�

� :KHQ�WKH�OLG�LV�RSHQ��WKH�FLUFXLW�LW�RSHQ��WKXV�SUHYHQWLQJ�WKH�URERW�IURP�RSHUDWLQJ�
� :KHQ�WKH�OLG�LV�GHSUHVVHG��WKH�UROHV�RI�WKH�WZR�UHOD\V�DUH�UHYHUVHG�DQG�WKH�FLUFXLW�LV�RSHQ

WKXV�SUHYHQWLQJ�WKH�URERW�IURP�RSHUDWLQJ�

,I�WKHUH�DUH�SUREOHPV�ZLWK�WKH�OLG�FORVXUH�\RX�FDQ�DQDO\]H�WKH�SUREOHP�E\�UXQQLQJ�D�WHVW�
6HOHFW�6HUYLFH�!��7HVWV�!��/LG�IURP�WKH�7HFKQLFLDQ
V�PHQX��SDJH������

5HOD\V

7KH�SDLUV�RI�UHOD\V�PXVW�EH�LQVWDOOHG�RQH�DERYH�WKH�RWKHU�LQ�WKH�FRUUHFW�RUGHU�

� 12�PXVW�EH�RQ�WRS��7KLV�UHOD\�LV�LGHQWLILHG�DV�KDYLQJ�WKH�GLJLW���LQ�WKH�UHIHUHQFH�QXPEHU�
� 1&�PXVW�EH�RQ�WKH�ERWWRP��7KLV�UHOD\�LV�LGHQWLILHG�DV�KDYLQJ�WKH�GLJLW���LQ�WKH�UHIHUHQFH

QXPEHU�

7KH�UHOD\V�DUH�VXSSOLHG�DV�WZR�SDLUV�DQG�WKH�FDEOLQJ�EHWZHHQ�WKHP�

� 3URGXFW�QXPEHU�<%����������

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU����5HSDLU

:KHQ�LQVWDOOLQJ�D�UHSODFHPHQW�UHHG�FDEOH�VHW��YLVXDOO\�H[DPLQH�WKH�SRVLWLRQ�WR�HQVXUH�WKDW�WKH
UHOD\V�DOLJQ�FRUUHFWO\��5XQ�WKH�VHUYLFH�WHVW�WR�FKHFN�ZKHWKHU�VSDFHUV�QHHG�WR�EH�LQVHUWHG�RU
UHPRYHG�

)LJXUH������3RVLWLRQLQJ�RI�PDJQHWV�DQG�WKH�UHHG�UHOD\V

0DJQHWV

7KH�PDJQHWV�PXVW�EH�IL[HG�WR�WKH�OLG�DV�VKRZQ�EHORZ��7KH�SDUWV�UHTXLUHG�DUH

� <%�����������%RQQHW�PDJQHW
� <%�����������6FUHZ�0�[��

)LJXUH������/RFDWLRQ�RI�WKH�PDJQHWV�RQ�WKH�OLG

7KH�PDJQHWV�PXVW�EH�PDJQHWV�PXVW�EH�DW�WKH�FRUUHFW�KHLJKW�VR�WKDW�ZKHQ�WKH�OLG�LV�FORVHG
RU�SUHVVHG�GRZQ�WKH\�FRQQHFW�ZLWK�WKH�FRUUHFW�UHOD\V��,I�QHFHVVDU\�VSDFHUV�PXVW�EH�SODFHG
EHKLQG�WKH�PDJQHWV��LI�WKH\�DUH�WRR�ORZ�DQG�WKH�SRVLWLRQ�RI�WKH�UHOD\V�PXVW�EH�DGMXVWHG�ZLWK
VSDFHUV�LI�WKH�PDJQHWV�DUH�WRR�KLJK��7KLV�FDQ�EH�GHWHUPLQHG�E\�UXQQLQJ�WKH�WHVW��6HOHFW
6HUYLFH�!��7HVWV�!��/LG�IURP�WKH�7HFKQLFLDQ
V�PHQX��SDJH������

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���



&KDSWHU����1RWLFHV

���1RWLFHV

<RXU�URERW�PHHWV�(XURSHDQ�VWDQGDUGV�

5HF\FOH��:DVWH�HOHFWULFDO�DQG�HOHFWURQLF�HTXLSPHQW�LV�VXEMHFW�WR�VHOHFWLYH�FROOHFWLRQ�
3OHDVH�UHF\FOH�\RXU�URERW�DFFRUGLQJ�WR�WKH�VWDQGDUGV�LQ�IRUFH�

,FRQV�RQ�WKH�EDWWHU\
0DNH�VXUH�\RX�DUH�IDPLOLDU�ZLWK�WKH�GRFXPHQWDWLRQ�EHIRUH�KDQGLQJ�DQG�XVLQJ�WKH
EDWWHU\�

'R�QRW�DOORZ�WKH�EDWWHU\�WR�FRPH�LQWR�FRQWDFW�ZLWK�ZDWHU�

&DXWLRQ�7DNH�FDUH�ZKHQ�KDQGOLQJ�DQG�XVLQJ�WKH�EDWWHU\�

'R�QRW�FUXVK��KHDW��LQFLQHUDWH��VKRUW�FLUFXLW��GLVPDQWOH��RU�LPPHUVH�LQ�DQ\�OLTXLG��5LVN�RI
OHDNDJH�RU�UXSWXUH��'R�QRW�FKDUJH�EHORZ���&��2QO\�XVH�FKDUJHU�VSHFLILHG�LQ�WKH�XVHU
V
PDQXDO�

5HF\FOH�\RXU�EDWWHU\�

5HIHU�WR�WKH�XVHU
V�PDQXDO�IRU�EDWWHU\�UHF\FOLQJ�LQVWUXFWLRQV�

,QGLFDWHV�WKH�SRODULW\�RI�WKH�EDWWHU\�

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU����'HFODUDWLRQ�RI�FRQIRUPLW\

���'HFODUDWLRQ�RI�FRQIRUPLW\

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���



&KDSWHU����7HFKQLFDO�VSHFLILFDWLRQV�7XUIPRZ�����

���7HFKQLFDO�VSHFLILFDWLRQV�7XUIPRZ�����
&DSDFLW\
0D[LPXP�PRZDEOH�DUHD�����SDJH������ ������P�

5HFRPPHQGHG�PRZDEOH�DUHD�����SDJH������ ������P�

1XPEHU�RI�VSRUWV�ILHOGV�SHU�URERW �

0RZLQJ�ZLGWK ���PP

6SHHG ���NP�K

0D[LPXP�VORSH ���

&XWWLQJ
1XPEHU�RI�FXWWLQJ�KHDGV �

1XPEHU�RI�FXWWLQJ�EODGHV �

/RZ�FXW��PLQLPXP� ��PP

+LJK�FXW��PD[LPXP� ��PP

$GMXVWPHQW�RI�FXWWLQJ�KHDGV (OHFWURQLF

0D[LPXP�QRLVH�OHYHO ���G%�$�

%DWWHU\
7\SH /)3

1RPLQDO�9ROWDJH ����9

1RPLQDO�&DSDFLW\ ����$K

0D[��FKDUJH�FXUUHQW� ����$

(QHUJ\ �����:K

:RUNLQJ�WHPSHUDWXUH�UDQJH %HWZHHQ�����&�DQG�����&

7LPH�WR�IXOO\�FKDUJH��PLQLPXP� ���PLQXWHV

:HLJKW�DQG�GLPHQVLRQV
:HLJKW ��NJ

/HQJWK ����PP

:LGWK ����PP

+HLJKW ���PP

6RIWZDUH�DQG�PRQLWRULQJ
6HFXULW\�3,1�FRGH <HV

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU����7HFKQLFDO�VSHFLILFDWLRQV�7XUIPRZ�����

*36�SRVLWLRQLQJ��*HR�IHQFH� ,Q�D�IXWXUH�UHOHDVH

$33�URERW�PDQDJHPHQW 6WDQGDUG

,QWHOOLJHQFH
6RQDU�GHWHFWLRQ�RI�REVWDFOHV 0XOWLSOH��+HLJKW����PP��GLDPHWHU���PP�

$GDSWLYH�FXW 7KLV�ZLOO�EH�DYDLODEOH�LQ�D�IXWXUH�YHUVLRQ

5HWXUQ�WR�VWDWLRQ�YLD�*36 7KLV�ZLOO�EH�DYDLODEOH�LQ�D�IXWXUH�YHUVLRQ

0XOWLSOH�VWDUWLQJ�]RQH <HV

0XOWL�ILHOG��RSWLRQDO� <HV

0XOWL�URERW ,Q�D�IXWXUH�UHOHDVH

6DIHW\
/LIW�VHQVRUV <HV

5HYHUVH�VHQVRUV 1R

%XPSHU (OHFWURQLF

����9DOLG�IRU�D�ODZQ�WKDW�LV�UHFWDQJXODU��IODW��ZLWKRXW�REVWDFOHV��ZLWKRXW�IHUWLOL]HU�DQG�ZDWHULQJ�
EHLQJ�PRZHG�������DQG�����

����9DOLG�IRU�D�ODZQ�WKDW�LV�UHFWDQJXODU��IODW��ZLWKRXW�REVWDFOHV��ZLWK�IHUWLOL]HU�DQG�ZDWHULQJ�
EHLQJ�PRZHG�������DQG�����

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���



&KDSWHU����:LQWHU�VHUYLFH�FKHFN�OLVW

���:LQWHU�VHUYLFH�FKHFN�OLVW

7HVW�LQIRUPDWLRQ

&OLHQW 7HFKQLFLDQ

6HULDO�QXPEHU )LHOG

'DWH ,QVWDOODWLRQ�GDWH

7HVWV�EHIRUH�VHUYLFH

2.�12. ,I�12.��LQGLFDWH�ZK\

6RIWZDUH�YHUVLRQ����

+HLJKW�RI�FXWWLQJ�KHDG
�PP�

&KHFN�KLVWRU\�RQ�0\URERW

3HUIRUP�6HUYLFH�WHVWV��6HOHFW�7HFKQLFLDQ
V�PHQX�!�6HUYLFH�!��7HVW

6HUYLFH�WHVWV�EHIRUH�VHUYLFH

2.�12. ,I�12.��LQGLFDWH�ZK\

&KDUJH

%XPSHU

6PDUWER[

/LIW�6HQVRUV

%DFNZDUG�6HQVRUV

6LJQDO�6HQVRUV

'ULYH�0RWRU

&XWWLQJ�0RWRU

6RQDU�6HQVRUV

/LG

'R���FXWWLQJ�KHLJKW�WHVWV��KLJKHVW�
ORZHVW�LQBXVH�DQG�FKHFN�DOO�KHDGV
JR�WR�FRUUHFW�KHLJKW

7UDMHFWRU\�FKHFN��VHOHFW�D�WUDMHFWRU\
DORQJ�D�VWUDLJKW�OLQH�������P
ORQJ�ZLWKRXW�REVWDFOHV���FKHFN�LQ
SDUWLFXODU�LI�VWUDLJKW�OLQH�IROORZXS��LI
SRVVLEOH�

1RLVH��VWDUW�WKH�PDFKLQH���UHSRUW
DEQRUPDO�OHYHOV�QRLVHV��ZKHHOV�
FXWWLQJ�KHDGV�ERG\�YLEUDWLRQV��«�

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU����:LQWHU�VHUYLFH�FKHFN�OLVW

6HUYLFH�WHVWV�EHIRUH�VHUYLFH

1RLVH�UHSRUW�DQ\�DEQRUPDO�QRLVH
IURP�WKH�FXWWLQJ�KHLJKW�PRWRUV

&KHFNV�GXULQJ�VHUYLFH

2.�12. ,I�12.��LQGLFDWH�ZK\

%RG\

%RG\�IL[LQJ�VFUHZV��FKHFN�IRU�UXVW�
5HSODFHG�E\�$��W\SH�VFUHZ�GXULQJ
WKH�ILUVW�VHUYLFH�

%XPSHU��FKHFN�IRU�VFUDWFKHV�DQG
FXWV�DQG�WKH�DWWDFKPHQW�

6RQDUV��FOHDQ�DQG�FKHFN�WKH
FRQQHFWLRQV�

&KHFN�WKH�TXDOLW\�RI�DOO�JOXHG
VXUIDFHV�

&OHDQ�WKH�FKDUJH�FRQWDFWV

&OHDQ�WKH�*8,�VFUHHQ�

&KHFN�WKDW�WKHUH�LV�QR�GDPSQHVV�RU
FRQGHQVDWLRQ�RQ�WKH�VFUHHQ�

6PDPUWER[��,I�WKH�FOLHQW�KDV
LQGLFDWHG�D�SUREOHP�ZLWK�*36�VLJQDO�
UHSODFH�LW�

,QVSHFW�WKH�LQVLGH�RI�WKH�ERG\ZRUN�

� FDEOH�FRQGLWLRQ

� DWWDFKPHQW�DQG�SDWK�RI�FDEOHV�

� FDEOH�FRQQHFWLRQV�

� ORRI�IRU�DQ\�GHWHULRUDWLRQ�EHWZHHQ
WKH�FKDVVLV�DQG�WKH�ERG\ZRUN�

� FKHFN�WKH�DUHDV�XQGHU�WKH�EODFN
SURWHFWRUV�

� FKHFN�WKH�WKH�VROGHUHG
FRQQHFWLRQ�RQ�WKH�FKDUJH
FRQWDFWV�

� FKHFN�WKH�-($���FRQQHFWRU�IRU
R[LGDWLRQ�

� FKHFN�WKH�FKDUJH�FRQQHFWRU�IRU
R[LGDWLRQ

)UDPH

&RLO��FKHFN�WKH�DWWDFKPHQW��FDEOH�
FRQQHFWLRQ

)URQW�ZKHHO�D[HV��FKHFN�IRU�ZHDU�
WKH�VHDO�DQG�WKH�EHDULQJ�

)URQW�ZKHHOV��FKHFN�URWDWLRQ��WLUHV

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���



&KDSWHU����:LQWHU�VHUYLFH�FKHFN�OLVW

&KHFNV�GXULQJ�VHUYLFH

)URQW�VXVSHQVLRQ��FKHFN�IRU�VSOLWV

)URQW�OLIW�VHQVRUV��FKHFN�JUHDVH
DQG�FDEOH

)URQW�VLOHQWEORF��UHSODFH�LI
QHFHVVDU\�RU�DW�OHDVW�HYHU\���\HDUV�
,I�WKH�URERW�LV�HTXLSSHG�ZLWK�DQ�UDLVHU
NLW��SDJH�������EH�VXUH�WR�XVH�WKH
ODWHVW�YHUVLRQ�

&XWWLQJ�KHDG��FKHFN

� FKHFN�WKH�FDEOH�

� FKHFN�WKH�OLIWLQJ�VWUDS�

� FKHFN�IRU�PRLVWXUH�LQ�WKH�KRXVLQJ�

� UHSODFH�WKH�WRS�VHDO�

� FKHFN�WKH�FOHDUDQFH�LQ�WKH
SDQWRJUDSK�DUPV�

� FKHFN�WKH�FXWWLQJ�GLVF�

� FKHFN�WKH�DQWL�IULFWLRQ�GLVF
EHDULQJ�

2QO\�GXULQJ�WKH�ILUVW�PDLQWHQDQFH�RU
ZKHQ�UHSODFLQJ�D�SDQWRJUDSK�DUP�
SXW�/RFWLWH����RQ�WKH�SDQWRJUDSK
VFUHZV�DQG�WLJKWHQ�WR���1P�

5HSODFH�WKH�FXWWLQJ�EODGHV

,QVSHFW�WKH�FXWWLQJ�KHDG�PRWRU�
JUHDVH

,QVSHFW�WKH�EDFNZDUGV�VHQVRUV�
PDJQHW��JUHDVH

5HDU�VLOHQWEORF��UHSODFH�LI
QHFHVVDU\�RU�DW�OHDVW�HYHU\���\HDUV�
,I�WKH�URERW�LV�HTXLSSHG�ZLWK�D�UDLVHU
NLW��SDJH�������EH�VXUH�WR�XVH�WKH
ODWHVW�YHUVLRQ�

,QVSHFW�DOO�FDEOHV��FKHFN
FRQQHFWLRQV��UHSDLU�GDPDJH

5HPRYH�WKH�UHDU�ZKHHOV

0DLQ�ER[��FKHFN�FDEOHV��ERDUGV�
SUHVHQFH�RI�PRLVWXUH��FKHFN�WKH
YHUVLRQ�RI�SHULSKHUDOV�DQG�UHSODFH�LI
QHFHVVDU\��SDJH������

'ULYH�PRWRU��/XEULFDWH�WKH�PRWRUV
GXULQJ�HYHU\�VHUYLFH��&KHFN�DQG
UHSODFH�WKH�D[OH��EHDULQJ�DQG�WKH
VHDO�RQ�WKH�RXWOHW�RI�WKH�JHDU�XQLW�LI
QHFHVVDU\�

5HSODFH�WKH�UHDU�ZKHHOV��7LJKWHQ
WKHP�WR���1P

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU����:LQWHU�VHUYLFH�FKHFN�OLVW

7HVWV�DIWHU�VHUYLFH

2.�12. ,I�12.��LQGLFDWH�ZK\

6RIWZDUH�YHUVLRQ����

+HLJKW�RI�FXWWLQJ�KHDG
�PP�

&KHFN�KLVWRU\�RQ�0\URERW

6HUYLFH�WHVWV�DIWHU�VHUYLFH

2.�12. ,I�12.��LQGLFDWH�ZK\

&KDUJH

%XPSHU

6PDUWER[

/LIW�6HQVRUV

%DFNZDUG�6HQVRUV

6LJQDO�6HQVRUV

'ULYH�0RWRU

&XWWLQJ�0RWRU

6RQDU�6HQVRUV

/LG

'R���FXWWLQJ�KHLJKW�WHVWV��KLJKHVW�
ORZHVW�LQBXVH�DQG�FKHFN�DOO�KHDGV
JR�WR�FRUUHFW�KHLJKW

7UDMHFWRU\�FKHFN��VHOHFW�D�WUDMHFWRU\
DORQJ�D�VWUDLJKW�OLQH�������P
ORQJ�ZLWKRXW�REVWDFOHV���FKHFN�LQ
SDUWLFXODU�LI�VWUDLJKW�OLQH�IROORZXS��LI
SRVVLEOH�

1RLVH��VWDUW�WKH�PDFKLQH���UHSRUW
DEQRUPDO�OHYHOV�QRLVHV��ZKHHOV�
FXWWLQJ�KHDGV�ERG\�YLEUDWLRQV��«�

1RLVH�UHSRUW�DQ\�DEQRUPDO�QRLVH
IURP�WKH�FXWWLQJ�KHLJKW�PRWRUV

5HPDUNV�DQG�5HSODFHG�SDUWV

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���



&KDSWHU����*ORVVDU\

���*ORVVDU\
$FFHVV�SDUDPHWHUV

$FFHVV�SDUDPHWHUV�GHILQH�KRZ�WKH�URERW�HQWHUV�DQG�OHDYHV�WKH�VWDWLRQ��7KH\�RQO\�QHHG
WR�EH�GHILQHG�IRU�URERWV�UHWXUQLQJ�WR�VWDWLRQV�WKDW�XVH�D�SRVLWLRQLQJ�EHDFRQ��7KH\�GHILQH
WKH�GLUHFWLRQ�WDNHQ�WR�UHWXUQ�WR�WKH�VWDWLRQ�DQG�WKH�GLVWDQFHV�XVHG�IRU�WKH�PDQHXYHUV��6HH
$FFHVV�SDUDPHWHUV��SDJH�����

6WDUW�]RQH

6WDUW�]RQHV�GHILQH�WKH�GLVWDQFHV�XVHG�LQ�WKH�PDQHXYHUV�ZKHQ�WKH�URERW�OHDYH�WKH�VWDWLRQ�
RU�ZKHUH�LW�ZLOO�VWDUW�PRZLQJ�LQ�D�SDUWLFXODU�SDUFHO��6HH�6WDUW�]RQHV��SDJH�����

%RUGHU�PRGH

:KHQ�WKH�URERW�FXWV�WKH�JUDVV�DW�WKH�YHU\�HGJH�RI�WKH�ILHOG��7KLV�LV�GRQH�D�QXPEHU�RI
WLPHV�SHU�ZHHN��%RUGHU�PRGH�LV�RQO\�XVHG�IRU�D�PRQR�ILHOG�LQVWDOODWLRQ�XVLQJ�D�SRVLWLRQLQJ
EHDFRQ�

(QWLW\

$�FROOHFWLRQ�RI�URERWV�DQG�XVHUV�WKDW�RSHUDWH�ZLWKLQ�D�VLWH��,QIRUPDWLRQ�DERXW�WKH�URERWV�LQ
DQ�HQWLW\�FDQ�EH�YLHZHG�RQ�WKH�ZHE�VHUYHU�

)LHOG

$Q�DUHD�RI�JUDVV�WR�EH�PRZHG�ZLWK�D�GHILQHG�ERXQGDU\��7KLV�ERXQGDU\�LV�GHILQHG�E\�D
VLQJOH�SHULSKHUDO�ZLUH�

,VODQG

$�ORRS�LQ�WKH�SHULSKHUDO�ZLUH�VSHFLDOO\�LQVWDOOHG�WR�SUHYHQW�WKH�URERW�PRZLQJ�LQVLGH�LW��7KH
SHULSKHUDO�ZLUH�LV�WDNHQ�DURXQG�WKH�REVWDFOH�DQG�WKH�DSSURDFK�DQG�UHWXUQ�ZLUHV�ODLG�QH[W
WR�HDFK�RWKHU�

/RRSVWHS

$�PRYHPHQW�WKH�URERW�PDNHV�ZKHQ�UHWXUQLQJ�DQG�OHDYLQJ�D�FKDUJLQJ�VWDWLRQ�DVVRFLDWHG
ZLWK�D�SRVLWLRQLQJ�EHDFRQ��'XULQJ�WKH�ORRSVWHS��WKH�URERW�WXUQV�WKURXJK�D�ULJKW�DQJOH
EHWZHHQ�WKH�SHULSKHUDO�ZLUH�DQG�WKH�WUDFN�ERUGHU�

)LJXUH������/RRSVWHS�PRYH�WRZDUGV�WKH�ZLUH

)LJXUH������/RRSVWHS�PRYH�DZD\�IURP�WKH�ZLUH

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU����*ORVVDU\

2EVWDFOH

$Q�REMHFW�LQ�WKH�ILHOG�WKDW�WKH�URERW�PXVW�DYRLG��2EVWDFOHV�FDQ�EH�SHUPDQHQW��H�J���WUHHV�
IXUQLWXUH��RU�WUDQVLWRU\���H�J���DQLPDOV��

2EVWDFOHV�DUH�GHWHFWHG�E\�VHQVRUV��3HUPDQHQW�REVWDFOHV�FDQ�EH�DYRLGHG�E\�PDNLQJ
ORRSV�LQ�WKH�SHULSKHUDO�ZLUH�WR�IRUP��LVODQGV��RU��SVHXGR�LVODQGV��

3DUFHO

$Q�DUHD�WR�EH�PRZHG�ZLWKLQ�D�SHULSKHUDO�ZLUH��$W�OHDVW�RQH�SDUFHO�LV�DVVRFLDWHG�ZLWK�RQH
ZLUH�

6HYHUDO�SDUFHOV�FDQ�EH�GHILQHG�

3HUFHQWDJH

7KLV�UHSUHVHQWV�WKH�SURSRUWLRQ�RI�WLPH�WKDW�WKH�URERW�ZLOO�VSHQG�ZRUNLQJ�D�SDUWLFXODU�SDUFHO�
,I�WKHUH�LV�RQO\�RQH�SDUFHO��WKH�URERW�ZLOO�VSHQG������RI�LWV�WLPH�WKHUH�

3HULSKHUDO�ZLUH

$�ZLUH�ODLG�EHORZ�WKH�VXUIDFH�RI�WKH�ILHOG�WR�EH�PRZHG�ZKLFK�GHILQHV�WKH�DUHD�WR�EH
PRZHG�DQG�FRQWUROV�WKH�OLPLWV�RI�WKH�URERW
V�PRYHPHQW��7KH�DUHD�GHILQHG�E\�WKH
SHULSKHUDO�ZLUH�LV�WHUPHG�D��SDUFHO��

3VHXGR�LVODQG

7KH�SHULSKHUDO�ZLUH�LV�WDNHQ�DURXQG�WKH�REVWDFOH��PDLQWDLQLQJ�D�VSHFLILF�GLVWDQFH�EHWZHHQ
WKH�DSSURDFK�DQG�WKH�UHWXUQ�ZLUHV�

6LWH

7KH�HQWLUH�DUHD�ZKLFK�LQFOXGHV�WKH�DUHD�WR�EH�PRZHG��DV�ZHOO�DV�VXUURXQGLQJ�ODQGVFDSLQJ
WKDW�LV�QRW�PRZHG�

6WDWLRQ�ORRS

$�VWDWLRQ�ORRS�LV�D�VKRUW�ZLUH�DURXQG�D�FKDUJLQJ�VWDWLRQ�ZKLFK�LV�XVHG�WR�JXLGH�WKH�URERW
LQWR�WKH�VWDWLRQ��:KHQ�WKH�URERW�GHWHFWV�WKDW�LW�LV�LQ�WKH�VWDWLRQ�ORRS�LW�IROORZV�WKH�ZLUH�XQWLO
LW�DUULYHV�LQ�WKH�VWDWLRQ�

6WDWLRQ�SRVLWLRQLQJ�EHDFRQ

$�GHYLFH��XVXDOO\�LQVWDOOHG�LQ�WKH�FKDUJLQJ�VWDWLRQ��WKDW�HPLWV�D�VLJQDO�WKDW�DOORZV�WKH�URERW
WR�DFFXUDWHO\�ORFDWH�WKH�FKDUJLQJ�VWDWLRQ�

7HUUDLQ

$Q�DUHD�RI�JUDVV�VXUURXQGLQJ�WKH�ILHOG�WKDW�LV�QRW�WR�EH�PRZHG�

7UDFN�ERUGHU

$�ZLGWK�RI�JUDVV�DURXQG�WKH�HGJH�RI�WKH�SDUFHO�WR�EH�PRZHG��7KH�URERW�IROORZV�WKH�WUDFN
ERUGHU�ZKHQ�OHDYLQJ�RU�UHWXUQLQJ�WR�D�VWDWLRQ�

7KHUH�LV�QR�WUDFN�ERUGHU�VSHFLILHG�IRU�D�ZLUH�WKDW�DFWV�DV�D��UHWXUQ�WR�VWDWLRQ�ORRS��SDJH
������

)LJXUH������7UDFN�ERUGHU

7KH�WUDFN�ERUGHU�OLHV�QH[W�WR�WKH�SHULSKHUDO�ZLUH��DQG�LV�GHILQHG�E\�PLQLPXP�DQG
PD[LPXP�GLPHQVLRQV�VHW�DV�LQVWDOODWLRQ�SDUDPHWHUV��,W�LV�ZLGHU�WKDQ�WKH�URERW��7KH�SDWK
WDNHQ�E\�WKH�URERW�ZLWKLQ�WKH�WUDFN�ERUGHU�LV�VHOHFWHG�LQ�D�UDQGRP�PDQQHU��7KLV�HQVXUHV

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���



&KDSWHU����*ORVVDU\

WKDW�WKH�URERW�GRHV�QRW�UHSHDWHGO\�PRYH�DORQJ�WKH�VDPH�SDWK�DQG�VR�FUHDWH�UXWV�LQ�WKH
ILHOG�

,I�WKH�URERW�HQFRXQWHUV�DQ�REVWDFOH�ZKLOVW�LQ�WKH�WUDFN�ERUGHU��WKH�VHQVRUV�ZLOO�FDXVH�LW
WR�UHYHUVH�DQG�WKHQ�URWDWH�WKURXJK�D�UDQGRP�DQJOH�LQ�RUGHU�WR�SURFHHG��7KLV�PD\�EH
UHSHDWHG�D�QXPEHU�RI�WLPHV�LI�QHFHVVDU\�

)LJXUH������0DQHXYHUV�WR�DYRLG�DQ�REVWDFOH�ZLWKLQ�WKH�WUDFN�ERUGHU

7UDFNZLUH

0RYHPHQW�RI�WKH�URERW�DORQJ�WKH�SHULSKHUDO�ZLUH�DV�LW�HQWHUV�DQG�OHDYHV�WKH�FKDUJLQJ
VWDWLRQ�

)LJXUH������7UDFNZLUH�PRYHPHQW�WR�WKH�FKDUJLQJ�VWDWLRQ

'XH�WR�WKH�PDQQHU�LQ�ZKLFK�WKH�SHULSKHUDO�ZLUH�LV�GHWHFWHG��WKH�7UDFNZLUH�PRYHPHQW
WDNHV�D��ZDYHIRUP��QDWXUH�

)LJXUH������7UDFNZLUH�PDQRHXYUH�WR�OHDYH�WKH�FKDUJLQJ�VWDWLRQ

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



&KDSWHU����$EEUHYLDWLRQV

���$EEUHYLDWLRQV
$31��$FFHVV�3RLQW�1DPH��*60�

%06��%DWWHU\�0DQDJHPHQW�6\VWHP

/)3��/LWKLXP�)HUURXV�3KRVSKRURXV

8:%��8OWUD�:LGH�%DQG

&38��&HQWUDO�3URFHVVLQJ�8QLW

*36��*OREDO�3RVLWLRQLQJ�6\VWHP

$3��$FFHVV�3RLQW��:L)L�

7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������ ���



&KDSWHU����5RERW�UHJLVWUDWLRQ�GHWDLOV

���5RERW�UHJLVWUDWLRQ�GHWDLOV
(DFK�URERW�VKRXOG�EH�UHJLVWHUHG�RQ�WKH�SRUWDO�

<RX�FDQ�QRWH�KHUH�WKH�6HULDO�1XPEHU�DQG�WKH�(PDLO�DGGUHVV�XVHG�LQ�WKH�UHJLVWUDWLRQ�

6HULDO�1XPEHU�������������������������������������������������������������

(PDLO�DGGUHVV��������������������������������������������������������������

�������������7XUIPRZ������7HFKQLFLDQ
V�0DQXDO �9HUVLRQ��5HOHDVH���� �/DVW�XSGDWHG������������



7XUIPRZ�������DQG�7XUIPRZ�������DUH�UHJLVWHUHG�WUDGHPDUNV�RI�<DPDELNR�(XURSH�


