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5HTXLUHG�0DWHULDOV���������������������������������������������������������������
3DUW�� 
%OXH�/RFWLWH���������������������������������������������������������������������������������
1�$ 

 
,PSRUWDQW��%HIRUH�LQVWDOOLQJ�VXSHUFKDUJHU�YHULI\�VOLS�PRPHQW�DV�VKRZQ�LQ�$SSHQGL[�$� 

,03257$17�127,&(�� 
��&RPSUHVVRU�VXUJH�FDQ�FDXVH�LPSHOOHU�WR�KLW�KRXVLQJ�LI�D�EORZ-RII�YDOYH�LV�QRW�XVHG�WR�UHOHDVH�H[�
FHVV�ERRVW�SUHVVXUH�WKDW�HQJLQH�FDQQRW�SURFHVV�� 
 
781,1*�5(48,5(0(176�� 
)XHO��,QVWDOODWLRQ�RI�WKLV�5,9$�3HUIRUPDQFH�3URGXFW�UHTXLUHV�WKH�XVH�RI�5,9$�(&8�UHPDS�RU�
UHSODFHPHQW��)DLOXUH�WR�PDNH�WKHVH�PRGLILFDWLRQV�ZLOO�UHVXOW�LQ�HQJLQH�GDPDJH�� 
,QVWDOODWLRQ�RI�WKLV�5,9$�3HUIRUPDQFH�3URGXFW�UHTXLUHV�WKH�XVH�RI�5,9$�)XHO�,QMHFWRU�.LW��SDUW��
97����-,1-.���)DLOXUH�WR�LQVWDOO�WKLV�SDUW�ZLOO�UHVXOW�LQ�HQJLQH�GDPDJH�� 
,QVWDOODWLRQ�RI�WKLV�5,9$�3HUIRUPDQFH�3URGXFW�UHTXLUHV�WKH�XVH�RI�5,9$�5LVLQJ�5DWH�)XHO�3UHVVXUH�
5HJXODWRU�.LW��SDUW��56�����-55)35-����FRQILJXUHG�ZLWK�ULVLQJ�UDWH�DQG�VWDWLF�SUHVVXUH�RI���SVL��
)DLOXUH�WR�LQVWDOO�WKLV�SDUW�ZLOO�UHVXOW�LQ�HQJLQH�GDPDJH�� 
8VH�RI���-���RFWDQH�IXHO�LV�UHTXLUHG� 

:H�VWURQJO\�UHFRPPHQG�WKH�XVH�RI�D�VHUYLFH�PDQXDO�WR�IDPLOLDUL]H�\RXUVHOI�ZLWK�WKH�YDULRXV�FRPSRQHQWV�DQG�
SURFHGXUHV�LQYROYHG�ZLWK�WKLV�LQVWDOODWLRQ��3OHDVH�QRWH�WKDW�VRPH�RI�WKH�RULJLQDO�KDUGZDUH�UHPRYHG�LQ�WKH�GLV�
DVVHPEO\�SURFHVV�ZLOO�EH�XVHG�LQ�WKH�LQVWDOODWLRQ�SURFHVV��7KHVH�LQVWUXFWLRQV�KDYH�EHHQ�ZULWWHQ�LQ�VWHS-E\-
VWHS�IRUPDW�DQG�UHIHU�WR�LOOXVWUDWLRQV��5HDG�WKURXJK�LQVWUXFWLRQV�HQWLUHO\�EHIRUH�SHUIRUPLQJ�LQVWDOODWLRQ��3OHDVH�
IROORZ�WKHVH�VWHS-E\-VWHS�LQVWUXFWLRQV�DQG�LOOXVWUDWLRQV�FDUHIXOO\� 
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)LJXUH�� 

5HPRYH���SODVWLF�ULYHWV�XQGHU�VLGH�SDQHOV�UHPRYHG�SUHYL�
RXVO\��)LJXUH��� 

)LJXUH�� 

3UHVV�WKH�����ORFNLQJ�WDEV��$��RQ�WKH�FRRODQW�UHVHUYRLU�WR�
ZDUGV�WKH�UHVHUYRLU�ERG\�DQG�OLIW�WKH�UHVHUYRLU�RXW�RI�LWV�
PRXQWLQJ�ORFDWLRQ��/D\�WKH�UHVHUYRLU�WR�WKH�VWDUERDUG�VLGH�
WR�SURYLGH�EHWWHU�DFFHVV�WR�WKH�H[KDXVW� 

5HPRYH�����EROWV��%���QXWV�DQG�ZDVKHUV�KROGLQJ�UHDU�JUDE�
UDLO�LQ�SODFH�DQG�UHPRYH�JUDE�UDLO��&DXWLRQ��'R�QRW�GURS�
QXWV�DQG�ZDVKHUV�LQWR�KXOO���)LJXUH��� 

)LJXUH�� 

,PSRUWDQW��%HIRUH�LQVWDOOLQJ�VXSHUFKDUJHU�YHULI\�VOLS�
PRPHQW�DV�VKRZQ�LQ�$SSHQGL[�$� 

5HPRYH�RU�RSHQ�VHDW�� 

5;7-;�DQG�*7;����� 

5HPRYH�WZR�EROWV�KROGLQJ�FRRODQW�UHVHUYRLU�WR�GHFN�EHDP�
�$���3XOO�RXW�RQ�UHWDLQLQJ�WDEV��%��DQG�ORZHU�WKH�FRRODQW�
UHVHUYRLU�DZD\�IURP�LWV�PRXQWLQJ�ORFDWLRQ��/D\�WKH�UHVHU�
YRLU�WR�WKH�VWDUERDUG�VLGH�WR�SURYLGH�EHWWHU�DFFHVV�WR�WKH�
H[KDXVW� 

5HPRYH���GHFN�EHDP�EROWV�DQG���JUDE�UDLO�EROWV��&���QXWV�
DQG�ZDVKHUV��&DXWLRQ��'R�QRW�GURS�QXWV�DQG�ZDVKHUV�LQWR�
KXOO��5HPRYH�GHFN�EHDP�DQG�JUDE�UDLO�DVVHPEO\���)LJXUH�
�� 

)LJXUH�� 

5;3-;� 

5HPRYH�WKH�WZR�EROWV�RQ�HDFK�VLGH�KROGLQJ�WKH�VLGH�SDQHOV�
LQ�SODFH�DQG�UHPRYH�WKH�VLGH�SDQHOV���)LJXUH��� 

)LJXUH�� 

5HPRYH���VFUHZV��$��DQG���SODVWLF�ULYHWV��%��KROGLQJ�YHQW�
FRYHU�WR�UHDU�JUDE�KDQGOH�DQG�UHPRYH�YHQW�FRYHU��)LJXUH�
��� 
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7R�UHPRYH�WKH�VXSHUFKDUJHU�WKH�MHW�SXPS�PXVW�DOVR�EH�
UHPRYHG��,I�QRW��WKH�VXSHUFKDUJHU�KLWV�WKH�IORDWLQJ�ULQJ� 

5HPRYH�WKH�VL[�VFUHZV��$��KROGLQJ�WKH�JXDUG�FRYHULQJ�WKH�
L%5�JDWH�WR�WKH�KXOO��5HPRYH�WKH�JXDUG��6HW�DVLGH�WKH�
JXDUG�DQG�VFUHZV�IRU�UHLQVWDOODWLRQ�ODWHU���)LJXUH��� 

)LJXUH�� 

5HPRYH�WKH�QXW�DQG�EROW��%��KROGLQJ�WKH�VWHHULQJ�FDEOH�WR�
WKH�VWHHULQJ�QR]]OH��6HW�DVLGH�IRU�UHLQVWDOODWLRQ�ODWHU��
�)LJXUH��� 

8VH�L%5�RYHUULGH�IXQFWLRQ�WR�DOLJQ�WKH�RSHQLQJV�LQ�WKH�L%5�
JDWH�ZLWK�WKH�VFUHZV�KROGLQJ�WKH�L%5�6XSSRUW�%UDFNHW� 

1RWH��5HPRYH�DQ\�IRUHLJQ�REMHFW�WKDW�PD\�REVWUXFW�
L%5�DFWXDWRU�PRYHPHQW� 

���3UHVV�WKH�67$57�6723�EXWWRQ� 

���,QVWDOO�WKH�WHWKHU�FRUG� 

127(��'R�QRW�VWDUW�WKH�HQJLQH��7KH�WHWKHU�FRUG�PXVW�
EH�LQVWDOOHG�WR�HQVXUH�WKH�LQIRUPDWLRQ�FHQWHU�ZLOO�QRW�
VKXW�RII�DOO�LQGLFDWLRQV�DIWHU�LWV�VHOI�WHVW�IXQFWLRQ��
%ULHIO\�SUHVV�WKH�67$57�6723�EXWWRQ�WR�UHDFWLYDWH�WKH�
HOHFWULFDO�V\VWHP�ZKHQ�UHTXLUHG� 

���3XOO�LQ�WKH�L%5�OHYHU� 

����7KHUH�ZLOO�EH�D�EHHS� 

���3UHVV�WKH�976�83�RU�'2:1�EXWWRQ�WR�PRYH�WKH�L%5�
JDWH� 

5HPRYH�WKH�EROW�FRQQHFWLQJ�WKH�OLQNDJH�DUP�WR�WKH�L%5�
JDWH��6HW�DVLGH�IRU�UHLQVWDOODWLRQ�ODWHU���)LJXUH���� 

)LJXUH��� 

'LVFRQQHFW�H[KDXVW�RXWOHW�KRVH�IURP�ZDWHU�ER[��'��� 

5HPRYH�UXEEHU�VWUDS�DURXQG�ZDWHUER[��(���)LJXUH��� 

)LJXUH�� 

$W�H[KDXVW�FODPS�ORRVHQ�W-EROW�QXW�HQRXJK�WR�DOORZ�HQG�
�µ7¶��WR�EH�UHPRYHG�IURP�EDQG�FODPS��5HPRYH�H[KDXVW�
FODPS���)LJXUH��� 

)LJXUH�� 

3XOO�ZDWHU�ER[�WR�UHDU�WR�DOORZ�FOHDUDQFH�IRU�VXSHUFKDUJHU�
WR�EH�UHPRYHG� 

5HPRYH�KRVH��$��IURP�VXSHUFKDUJHU�WR�LQWHUFRROHU��5H�
PRYH�EUHDWKHU�KRVH��%��IURP�LQWDNH�SLSH�DQG��LQWDNH�SLSH�
�&��IURP�VXSHUFKDUJHU���)LJXUH��� 

)LJXUH�� 
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5HPRYH�WKH���EROWV��$��DQG���QXWV��%��KROGLQJ�WKH�L%5�VXS�
SRUW�EUDFNHW�WR�WKH�MHW�SXPS��5HPRYH�WKH�L%5�JDWH�DQG�
VXSSRUW�EUDFNHW�DVVHPEO\�IURP�WKH�VNL��6HW�WKH�DVVHPEO\�
DQG�KDUGZDUH�DVLGH�IRU�UHLQVWDOODWLRQ�ODWHU���)LJXUHV����DQG�
��� 

)LJXUH��� 

)LJXUH��� 

5HPRYH���QXWV�����KROGLQJ�MHW�SXPS�KRXVLQJ�WR�SXPS�VXS�
SRUW��)LJXUH������ 

)LJXUH�
�� 

 

 

 

 

 

 

 

 

3XOO�RII�SXPS�DVVHPEO\��/RZHU�GULYHVKDIW�WR�DOORZ�VXSHU�
FKDUJHU�WR�EH�UHPRYHG� 

5HPRYH���WRU[�KHDG�VFUHZV��$��RQ�DIW�VLGH�RI�VXSHU�
FKDUJHU���)LJXUH���� 

)LJXUH��� 

5HPRYH���WRU[�KHDG�VFUHZ�RQ�ERZ�VLGH�RI�VXSHUFKDUJHU��
XVLQJ�WRU[�DGDSWHU�������������)LJXUH���� 

)LJXUH��� 

5HPRYH�VXSHUFKDUJHU�IURP�HQJLQH�� 

,PSRUWDQW��%HIRUH�LQVWDOOLQJ�VXSHUFKDUJHU�YHULI\�VOLS�
PRPHQW�DV�VKRZQ�LQ�$SSHQGL[�$� 

7UDQVIHU�RLO�UHWXUQ�ERUH�R-ULQJ�IURP�ROG�VXSHUFKDUJHU�WR�
VXSSOLHG�VXSHUFKDUJHU�DVVHPEO\��$SSO\�ZDWHUSURRI�PD�
ULQH�JUHDVH�WR�MRXUQDO�DQG�R-ULQJV��$��DQG�UHWXUQ�ERUH�
DQG�R-ULQJ��%���1RWH��'R�QRW�FRYHU�RU�ILOO�RLO�UHWXUQ�KROH�
�&��ZLWK�JUHDVH���)LJXUH����� 

)LJXUH��� 
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,QVWDOO�VXSHUFKDUJHU�LQWR�372�KRXVLQJ��1RWH��'R�QRW�ORVH�
WKH�R-ULQJ�DURXQG�WKH�RLO�UHWXUQ�SDVVDJH� 

7RUTXH�VXSHUFKDUJHU�UHWDLQLQJ�EROWV�����WR����LQFK�SRXQGV�
���1P��1RWH��$SSO\�EOXH�/RFWLWH�WR�EROWV� 

5HLQVWDOO�MHW�SXPS�DQG�L%5�SDUWV�SUHYLRXVO\�UHPRYHG�UH�
YHUVLQJ�UHPRYDO�SURFHGXUH��1RWH��$SSO\�EOXH�/RFWLWH�WR�
EROWV��7RUTXH�DOO�MHW�SXPS�DQG�L%5�EROWV�WR����IW��
SRXQGV�����1P���7RUTXH�VWHHULQJ�EROW�WR����LQFK�SRXQGV����
1P� 

5HLQVWDOO�H[KDXVW�ZDWHUER[�DQG�DLU�LQWDNH�KRVHV�UHYHUVLQJ�
UHPRYDO�SURFHGXUH��7LS��/XEULFDWH�KRVHV�DQG�ILWWLQJV�ZLWK�
JODVV�FOHDQHU�WR�HDVH�LQVWDOODWLRQ��1RWH��'R�QRW�RYHU�
WLJKWHQ�KRVH�FODPSV� 

5HSODFH�SDUWV�DSSOLFDEOH�WR�\RXU�FUDIW�WKDW�ZHUH�UHPRYHG�WR�
DFFHVV�WKH�VXSHUFKDUJHU���127(��$SSO\�EOXH�/RF-WLWH�WR�
EROWV��'R�QRW�RYHU�WLJKWHQ�EROWV� 

&KHFN�ELOJH�IRU�WRROV��UDJV��HWF��6WDUW�FUDIW�DQG�UXQ�XVLQJ�
IOXVK�NLW�WR�FKHFN�IRU�H[KDXVW�OHDNV�DW�FRQQHFWLQJ�SRLQWV�RI�
H[KDXVW�V\VWHP��'R�QRW�UXQ�FUDIW�RXW�RI�ZDWHU�IRU�PRUH�WKDQ�
WZR�PLQXWHV�DW�D�WLPH� 

 

 

$SSHQGL[�� 

6XSHUFKDUJHU�VOLS�WHVW 
 7KLV�WHVW�VKRXOG�EH�SHUIRUPHG�EHIRUH�LQVWDOOLQJ�WKH�VXSHU�
FKDUJHU�DQG�HYHU\����KRXUV�WKHUHDIWHU��1RWH��8QGHU�FRQGL�
WLRQV�RI�H[WUHPH�VWUHVV��VXFK�DV�UDFLQJ�RU�IUHTXHQW�
ZDYH�MXPSLQJ��LW�PD\�EH�QHFHVVDU\�WR�WHVW�PRUH�IUH�
TXHQWO\� 

7KLV�WHVW�VKRXOG�EH�SHUIRUPHG�ZLWK�D�GLJLWDO�WRUTXH�ZUHQFK� 

&ODPS�WKH�VXSSRUW�SODWH�����������LQ�D�EHQFK�YLVH�DQG�
DWWDFK�WKH�VXSHUFKDUJHU�WR�WKH�SODWH�ZLWK���PP�EROWV� 

3ODFH�VXSHUFKDUJHU�JHDU�KROGHU�WRRO�����������RQ�WKH�VX�
SHUFKDUJHU�GULYH�JHDU���8VLQJ�D�GLJLWDO�WRUTXH�ZUHQFK�DQG�D�
���PP�VRFNHW�URWDWH�WKH�VXSHUFKDUJHU�FRXQWHUFORFNZLVH�
XQWLO�WKH�VXSHUFKDUJHU�JHDU�KROGHU�FRPHV�WR�D�UHVW�DJDLQVW�
D�VROLG�VXUIDFH��:KLOH�KROGLQJ�WKH�JHDU�KROGHU�WRRO�IXOO\�HQ�
JDJHG�RQ�WKH�JHDU��URWDWH�WKH�VXSHUFKDUJHU���IXOO�UHYROX�
WLRQV�LQ�D�FRXQWHUFORFNZLVH�GLUHFWLRQ��7KLV�LV�WR�GLVVLSDWH�
JUHDVH�RU�RLO�RQ�WKH�IULFWLRQ�FOXWFKHV��$IWHU�FRPSOHWLQJ�WKUHH�
FRXQWHUFORFNZLVH�UHYROXWLRQV�WHVW�WKH�VXSHUFKDUJHU�VOLS� 

7XUQ�WKH�WRUTXH�ZUHQFK�LQ�WKH�FRXQWHUFORFNZLVH�GLUHFWLRQ��
1RWH�WKH�WRUTXH�DW�ZKLFK�WKH�VXSHUFKDUJHU�EHJLQV�WR�VOLS��
�)LJXUH��$� 

)LJXUH��$ 

5HSHDW���PRUH�WLPHV��$YHUDJH�UHDGLQJV�IRU�VOLS� 

7KH�SURSHU�VOLS�WRUTXH�IRU�WKLV�VXSHUFKDUJHU�LV����OE�IW� 

7R�DGMXVW�WKH�VXSHUFKDUJHU�VOLS�WRUTXH�� 

+ROG�VXSHUFKDUJHU�JHDU�ZLWK�JHDU�KROGHU�WRRO�
������������DQG�ORRVHQ�RXWHU�FOXWFK�QXW��$���7R�LQ�
FUHDVH�VOLS�PRPHQW�WLJKWHQ�LQQHU�FOXWFK�QXW��%���7HPSR�
UDULO\�UHWLJKWHQ�RXWHU�QXW��$��ZKLOH�KROGLQJ�LQQHU�QXW��%��
ZLWK�D�ZUHQFK��5H-WHVW�VOLS��5H-DGMXVW�DV�QHFHVVDU\��
:KHQ�FRUUHFW�UHDGLQJ�LV�DFKLHYHG�KROG�LQQHU�QXW��%���
5HPRYH�RXWHU�QXW��$��FOHDQ�VKDIW�DQG�DSSO\�EOXH�/RFWLWH��
7KHQ�WLJKWHQ�RXWHU�QXW��$���7RUTXH�WR����OE�IW������10�
�)LJXUH��%� 

)LJXUH��% 

)RU�PDLQWHQDQFH�SXUSRVHV��WKLV�WHVW�FDQ�DOVR�EH�SHU�
IRUPHG�ZKLOH�WKH�VXSHUFKDUJHU�LV�LQVWDOOHG�RQ�WKH�HQ�
JLQH��,QVHUW�FDP�ORFNLQJ�WRRO�������������LQWR�F\OLQGHU�
KHDG�DQG�WHVW�LQ�WKH�GHVFULEHG�IDVKLRQ��,I�VOLS�QHHGV�WR�
EH�DGMXVWHG�WKH�VXSHUFKDUJHU�PXVW�EH�UHPRYHG�IURP�WKH�
HQJLQH�� 
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127(��'XH�WR�WKH�QDWXUH�DQG�LQWHQGHG�XVH�RI�WKLV�SURGXFW�ZH�GR�QRW�RIIHU�ZDUUDQW\�FRYHUDJH� 

 

 

5HPHPEHU��WKH�ZDWHU�EHORQJV�WR�HYHU\RQH� 

3OHDVH�ULGH�UHVSRQVLEO\�DQG�UHVSHFW�WKH�HQYLURQPHQW� 
 

7HFKQLFDO�6XSSRUW 

)RU�DQVZHUV�WR�TXHVWLRQV�UHJDUGLQJ�LQVWDOODWLRQ�RU�WURXEOH�VKRRWLQJ�5,9$�3HUIRUPDQFH�3URGXFWV�FRQWDFW� 

5,9$�7HFKQLFDO�6XSSRUW�GLUHFWO\�DW����������-�����RU�E\�H-PDLO�DW�WHFKBVXSSRUW#ULYDPRWRUVSRUWV�FRP� 

 

 

7KLV�VSDFH�GHOLEHUDWHO\�OHIW�EODQN 


