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���1RUPDWLYH�UHIHUHQFHV�������������������������������������������������������������������������������������������������������������������������������������� �

���'HILQLWLRQV ������������������������������������������������������������������������������������������������������������������������������������������������������� �

���&ODVVLILFDWLRQ�RI�RLO�EXUQHUV����������������������������������������������������������������������������������������������������������������������������� �
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)RUHZRUG

7KLV�(XURSHDQ�6WDQGDUG�KDV�EHHQ�SUHSDUHG�E\�7HFKQLFDO�&RPPLWWHH�&(1�7&�����$WRPL]LQJ�RLO�EXUQHUV�DQG
WKHLU�FRPSRQHQWV���)XQFWLRQ���6DIHW\���7HVWLQJ���WKH�6HFUHWDULDW�RI�ZKLFK�LV�KHOG�E\�',1�

7KLV�(XURSHDQ�6WDQGDUG�VXSHUVHGHV�(1����������DQG�(1����������$�������

7KLV�(XURSHDQ�6WDQGDUG�VKDOO�EH�JLYHQ�WKH�VWDWXV�RI�D�QDWLRQDO�VWDQGDUG��HLWKHU�E\�SXEOLFDWLRQ�RI�DQ� LGHQWLFDO
WH[W�RU�E\�HQGRUVHPHQW��DW�WKH�ODWHVW�E\�0DUFK�������DQG�FRQIOLFWLQJ�QDWLRQDO�VWDQGDUGV�VKDOO�EH�ZLWKGUDZQ�DW
WKH�ODWHVW�E\�0DUFK������

$FFRUGLQJ� WR� WKH�&(1�&(1(/(&� ,QWHUQDO�5HJXODWLRQV�� WKH�QDWLRQDO�VWDQGDUGV�RUJDQL]DWLRQV�RI� � WKH� IROORZLQJ
FRXQWULHV� DUH� ERXQG� WR� LPSOHPHQW� WKLV� (XURSHDQ� 6WDQGDUG�� $XVWULD�� %HOJLXP�� &]HFK� 5HSXEOLF�� 'HQPDUN�
)LQODQG��)UDQFH��*HUPDQ\��*UHHFH��,FHODQG��,UHODQG��,WDO\��/X[HPERXUJ��1HWKHUODQGV��1RUZD\��3RUWXJDO��6SDLQ�
6ZHGHQ��6ZLW]HUODQG�DQG�WKH�8QLWHG�.LQJGRP

127(�� 7KLV� (XURSHDQ�6WDQGDUG� KDG� DOVR� EHHQ� SURSRVHG� IRU� LQFOXVLRQ� LQ� WKH�PDQGDWH� XQGHU� WKH� (8
'LUHFWLYH�������(&��0DFKLQHU\�'LUHFWLYH���$V�WKH�PDQGDWH�KDV�EHHQ�JLYHQ�DIWHU�WKH�6WDQGDUG�KDG�EHHQ
DFFHSWHG�E\�WKH�7HFKQLFDO�&RPPLWWHH�IRU�VXEPLVVLRQ�WR�IRUPDO�YRWH�DQG�LQ�RUGHU�QRW�WR�IXUWKHU�GHOD\�LWV
SXEOLFDWLRQ��LW�ZLOO�EH�UHYLHZHG�ZLWKLQ�WKH�FRQWH[W�RI�WKH�'LUHFWLYH�������(&�GLUHFWO\�DIWHU�WKH�SXEOLFDWLRQ�

���6FRSH

7KLV�(XURSHDQ�6WDQGDUG�VSHFLILHV�WKH�WHVW�UHTXLUHPHQWV�DQG�PHWKRGV�IRU�ODERUDWRU\�WHVWLQJ�RI�IRUFHG�GUDXJKW�RLO
EXUQHUV� VXSSOLHG�ZLWK� D� IXHO� KDYLQJ� D� YLVFRVLW\� DW� WKH� EXUQHU� LQOHW� RI� ����PPð�V� �F6W�� XS� WR� ��PPð�V� �F6W�� DW
����&�

7KLV�VWDQGDUG�DOVR�DSSOLHV�WR�WKH�RLO� IXQFWLRQ�RI�GXDO� IXHO�EXUQHUV�GHVLJQHG�WR�RSHUDWH�RQ� OLTXLG�DQG�JDVHRXV
IXHOV�LQ�ZKLFK�FDVH�WKH�UHTXLUHPHQWV�RI�(1�����ZLOO�DOVR�DSSO\�LQ�UHVSHFW�RI�WKH�JDVHRXV�IXHO�IXQFWLRQ�

7KLV�VWDQGDUG�GRHV�QRW�DSSO\�WR�EXUQHUV�LQWHQGHG�IRU�XVH�LQ�LQGXVWULDO�SURFHVVHV�DOWKRXJK�VRPH�DVSHFWV�RI�WKH
VWDQGDUG�PD\�EH�UHOHYDQW�

���1RUPDWLYH�UHIHUHQFHV

7KLV�VWDQGDUG�LQFRUSRUDWHV�E\�GDWHG�RU�XQGDWHG�UHIHUHQFH��SURYLVLRQV�IURP�RWKHU�SXEOLFDWLRQV��7KHVH�QRUPDWLYH
UHIHUHQFHV�DUH�FLWHG�DW� WKH�DSSURSULDWH�SODFHV� LQ� WKH� WH[W�DQG� WKH�SXEOLFDWLRQV�DUH� OLVWHG�KHUHDIWHU��)RU�GDWHG
UHIHUHQFHV��VXEVHTXHQW�DPHQGPHQWV� WR�RU� UHYLVLRQV�RI�DQ\�RI� WKHVH�SXEOLFDWLRQV�DSSO\� WR� WKLV�VWDQGDUG�RQO\
ZKHQ�LQFRUSRUDWHG�LQ�LW�E\�DPHQGPHQW�RU�UHYLVLRQ��)RU�XQGDWHG�UHIHUHQFHV�WKH�ODWHVW�HGLWLRQ�RI�WKH�SXEOLFDWLRQ
UHIHUUHG�WR�DSSOLHV�

(1����
0RQREORF�RLO�EXUQHUV�±�6DIHW\��FRQWURO�DQG�UHJXODWLRQ�GHYLFHV�DQG�VDIHW\�WLPHV

(1����
6DIHW\�VKXW�RII�GHYLFHV�IRU�FRPEXVWLRQ�SODQWV�XVLQJ�OLTXLG�IXHOV�±�6DIHW\�UHTXLUHPHQWV�DQG�WHVWLQJ

(1��������
6DIHW\�RI�PDFKLQHU\���(OHFWULFDO�HTXLSPHQW�RI�PDFKLQHV���3DUW����*HQHUDO�UHTXLUHPHQWV��,(&����������������

(1��������
6DIHW\�RI�KRXVHKROG�DQG�VLPLODU�HOHFWULFDO�DSSOLDQFHV���3DUW����*HQHUDO� UHTXLUHPHQWV� �,(&����������������
PRGLILHG�

(1������
(OHFWULFDO�HTXLSPHQW�RI�QRQ�HOHFWULF�DSSOLDQFHV�IRU�KRXVHKROG�DQG�VLPLODU�SXUSRVHV�±�6DIHW\�UHTXLUHPHQWV

(1������
'HJUHHV�RI�SURWHFWLRQ�SURYLGHG�E\�HQFORVXUHV��,3�FRGH���,(&��������������

(1��������
$XWRPDWLF�HOHFWULFDO�FRQWUROV�IRU�KRXVHKROG�DQG�VLPLODU�XVH�±�3DUW����*HQHUDO�UHTXLUHPHQWV
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(1����������
/RZ�YROWDJH� VZLWFKJHDU� DQG� FRQWUROJHDU� �� 3DUW� ����� &RQWURO� FLUFXLW� GHYLFHV� DQG� VZLWFKLQJ� HOHPHQWV� �
(OHWURPHFKDQLFDO�FRQWURO�FLUFXLW�GHYLFHV��,(&������������������

(1�,62�����
5XEEHU�KRVHV�DQG�KRVH�DVVHPEOLHV�IRU�XVH�LQ�RLO�EXUQHUV�±�6SHFLILFDWLRQ��,62�������������

����'HILQLWLRQV

)RU�WKH�SXUSRVHV�RI�WKLV�VWDQGDUG�WKH�IROORZLQJ�GHILQLWLRQV�DSSO\�

�����2LO�EXUQHU

�������IXOO\�DXWRPDWLF�RLO�EXUQHU���DQ�RLO�EXUQHU��HTXLSSHG�ZLWK�DXWRPDWLF� LJQLWLRQ�� IODPH�VXSHUYLVLRQ��FRQWURO
DQG�UHJXODWLQJ�GHYLFHV��,JQLWLRQ��IODPH�VXSHUYLVLRQ�DQG�WKH�RQ�RII�VZLWFK�RI�WKH�EXUQHU�DUH�DFKLHYHG�ZLWKRXW�WKH
LQWHUYHQWLRQ�RI�RSHUDWLQJ�SHUVRQQHO�

�������VHPL�DXWRPDWLF�RLO�EXUQHU���DQ�RLO�EXUQHU��WKDW�GLIIHUV�IURP�WKH�IXOO\�DXWRPDWLF�EXUQHU�RQO\�LQ�WKDW�VWDUW�XS
RI�WKH�EXUQHU�LV�LQLWLDWHG�PDQXDOO\�E\�WKH�RSHUDWLQJ�SHUVRQQHO�DQG�WKHUH�LV�QR�DXWRPDWLF�UHVWDUW�DIWHU�VZLWFKLQJ�RII
WKH�EXUQHU�

�������EXUQHUV� DV� D� VWUXFWXUDO� XQLW���EXUQHUV� DV� D� VWUXFWXUDO� XQLW� DUH� LQGLYLGXDOO\� RSHUDWLQJ� EXUQHUV� DQG
FRPSULVH�DOO� WKH�GHYLFHV�QHFHVVDU\� IRU�RSHUDWLRQ�VXFK�DV�RLO�DWRPL]LQJ��DLU�PL[LQJ�DQG�UHFLUFXODWLQJ�VHFWLRQV�
ZKHUH� DSSURSULDWH� LQWHUQDO� RLO� SUH�KHDWLQJ� GHYLFHV� LQFOXGLQJ� RLO� SUHVVXUH� SXPS� LQ� WKH� FDVH� RI� RLO� SUHVVXUH
DWRPL]HUV��FRPEXVWLRQ�DLU�IDQ��LQ�WKH�FDVH�RI�GXREORF�EXUQHUV�DOVR�WKH�FRPEXVWLRQ�DLU�IDQ�GHOLYHUHG�VHSDUDWHO\�
DQG�IODPH�VXSHUYLVLRQ�GHYLFHV��LJQLWLRQ�GHYLFH�DQG�WKH�QHFHVVDU\�YDOYHV�IRU�FRQWURO�DQG�VDIHW\�VKXW�GRZQ�RI�WKH
EXUQHU�

�������PXOWL�IXHO�EXUQHU���D�PXOWL�IXHO�EXUQHU�LV�D�EXUQHU�WKDW�LV�FDSDEOH�RI�EXUQLQJ�GLIIHUHQW�IXHOV�VLPXOWDQHRXVO\
RU�DV�DQ�DOWHUQDWLYH�WR�OLTXLG�IXHO�

�����)XHO�WKURXJKSXW�DQG�SHUIRUPDQFH

�������WKURXJKSXW���FRQVWDQW�PDVV�RI�IXHO�P& �FRQVXPHG�GXULQJ�RQH�KRXU�
8QLW��NJ�K

���������PD[LPXP�WKURXJKSXW���PDVV�RI�IXHO�P& �FRQVXPHG�GXULQJ�RQH�KRXU�DW�WKH�KLJKHVW�WKURXJKSXW�VWDWHG�E\
WKH�PDQXIDFWXUHU�
8QLW��NJ�K

���������PLQLPXP�WKURXJKSXW���PDVV�RI�IXHO�P& �FRQVXPHG�GXULQJ�RQH�KRXU�DW�WKH�ORZHVW�WKURXJKSXW�LQGLFDWHG�E\
WKH�PDQXIDFWXUHU�
8QLW��NJ�K

�������KHDW�LQSXW�4)���DPRXQW�RI�KHDW�DV�D�IXQFWLRQ�RI�WLPH�UHOHDVHG�E\�WKH�EXUQHU�DW�D�JLYHQ�WKURXJKSXW��RLO�IORZ
UDWH�[�ORZHU�FDORULILF�YDOXH�+L�RI�WKH�IXHO��
8QLW��.LORZDWW��N:�

���������PD[LPXP�KHDW�LQSXW�4)PD[���PD[LPXP�KHDW�LQSXW�RI�WKH�EXUQHU�DV�LQGLFDWHG�E\�WKH�PDQXIDFWXUHU�
8QLW��.LORZDWW��N:�

���������PLQLPXP�KHDW�LQSXW�4)PLQ���PLQLPXP�KHDW�LQSXW�RI�WKH�EXUQHU�DV�LQGLFDWHG�E\�WKH�PDQXIDFWXUHU�
8QLW��.LORZDWW��N:�

�������VWDUWLQJ�LQSXW�4V���WKH�VWDUWLQJ�LQSXW�LV�WKH�LQSXW�RI�WKH�EXUQHU�GXULQJ�VWDUW�XS�SRVLWLRQ�DV�D�IXQFWLRQ�RI�WKH
PD[LPXP�KHDW�LQSXW�
8QLW��3HU�FHQW����

�����WHVW�ULJ���WKH�WHVW�ULJ�LV�WKH�FRPEXVWLRQ�FKDPEHU�QRPLQDWHG�E\�WKH�PDQXIDFWXUHU�

,Q�WKH�FDVH�WKDW�WKH�PDQXIDFWXUHU�KDV�QRW�QRPLQDWHG�D�FRPEXVWLRQ�FKDPEHU��WKH�WHVW�LV�FDUULHG�RXW�RQ�WHVW�ULJV
ZLWK�WKH�IODPH�WXEHV�DFFRUGLQJ�WR�����
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�����&RPEXVWLRQ�FKDPEHU��IODPH�WXEHV

�������FRPEXVWLRQ� FKDPEHU� SUHVVXUH� S)���HIIHFWLYH� SRVLWLYH� SUHVVXUH� RU� QHJDWLYH� SUHVVXUH� UHODWLYH� WR� WKH
DWPRVSKHULF�SUHVVXUH�SUHYDLOLQJ�LQ�WKH�FRPEXVWLRQ�FKDPEHU�
8QLW��0LOOLEDU��PEDU�

�������OHQJKW�O��RI�WKH�FRPEXVWLRQ�FKDPEHU���GLVWDQFH�EHWZHHQ�WKH�IDFH�RI�WKH�QR]]OH�RU�WKH�IXHO�RXWOHW�DQG
WKH�UHDU�ZDOO�RI�WKH�WHVW�IODPH�WXEH�RU�FRPEXVWLRQ�FKDPEHU�
8QLW��0LOOLPHWHU��PP�

�����&RPSRVLWLRQ�RI�WKH�JDVHRXV�FRPEXVWLRQ�SURGXFWV

�������&2��FRQWHQW���TXDQWLW\�RI�FDUERQ�GLR[LGH��&2���LQ�WKH�GU\�JDVHRXV�SURGXFWV�H[SUHVVHG�DV�D�SURSRUWLRQ�RI
WKH�WRWDO�YROXPH��LQ���

�������2��FRQWHQW���TXDQWLW\�RI�R[\JHQ��2���FRQWDLQHG�LQ�WKH�GU\�JDVHRXV�SURGXFWV��H[SUHVVHG�DV�D�SURSRUWLRQ�RI
WKH�WRWDO�YROXPH��LQ���

�������&2�FRQWHQW���TXDQWLW\�RI�FDUERQ�PRQR[LGH��&2��LQ�WKH�GU\�JDVHRXV�FRPEXVWLRQ�SURGXFWV��PHDVXUHG�DV�
YROXPHWULF�SSP�LQGLFDWHG�DV�PJ�N:K�

�������FRQWHQW� RI� QLWURXV� R[LGH�� � TXDQWLW\� RI� QLWURXV� R[LGH� �12� DQG� 12��� LQ� WKH� GU\� JDVHRXV� FRPEXVWLRQ
SURGXFWV��PHDVXUHG�DV�YROXPHWULF�SSP��FDOFXODWHG�DV�12���H[SUHVVHG�LQ�PJ�N:K�

�������FRQWHQW�RI�XQEXUQW�K\GURFDUERQV���TXDQWLW\�RI�XQEXUQW�K\GURFDUERQV� LQ� WKH�GU\�JDVHRXV�FRPEXVWLRQ
SURGXFWV��PHDVXUHG�DV�YROXPHWULF�SSP��FDOFXODWHG�DV�&�+��

�������VPRNH�QXPEHU���VHH�DQQH[�$�

�����DLU� ILJXUH� l���WKH� DLU� ILJXUH� l� LV� WKH� UDWLR� EHWZHHQ� WKH� HIIHFWLYHO\� LQWURGXFHG� TXDQWLW\� RI� DLU� DQG� WKH
WKHRUHWLFDOO\�UHTXLUHG�TXDQWLW\�RI�DLU�

�����2LO�EXUQHU�VKXW�GRZQ

�������FRQWUROOHG�VKXW�RII���WKH�SURFHVV�E\�ZKLFK�WKH�SRZHU�WR�WKH�IXHO�VKXW�RII�YDOYH�V��LV�LPPHGLDWHO\�UHPRYHG
EHIRUH�DQ\�RWKHU�DFWLRQ�WDNHV�SODFH��H��J��DV�D�UHVXOW�RI�WKH�DFWLRQ�RI�D�FRQWUROOLQJ�IXQFWLRQ�

�������VDIHW\�ORFN�RXW���RSHUDWLRQ�LQLWLDWHG�E\�WKH�DFWLRQ�RI�D�IODPH�GHWHFWRU��DV�D�UHVXOW�RI�DEQRUPDO�RSHUDWLQJ
FRQGLWLRQV�GHVFULEHG�LQ�������

�������VDIHW\�VKXW�GRZQ���WKH�SURFHVV�ZKLFK�LV�HIIHFWHG�LPPHGLDWHO\�IROORZLQJ�WKH�UHVSRQVH�RI�D�VDIHW\�OLPLWHU
RU�WKH�GHWHFWLRQ�RI�D�IDXOW�LQ�WKH�DXWRPDWLF�EXUQHU�FRQWURO�V\VWHP�DQG�ZKLFK�SXWV�WKH�EXUQHU�RXW�RI�RSHUDWLRQ�E\
LPPHGLDWHO\�UHPRYLQJ�WKH�SRZHU�WR�WKH�IXHO�VKXW�RII�YDOYH�V��DQG�WKH�LJQLWLRQ�GHYLFH�

127(��6DIHW\�VKXW�GRZQ�FDQ�DOVR�RFFXU�DV�D�UHVXOW�RI�DQ�LQWHUUXSWLRQ�GHFUHDVH�RI�WKH�SRZHU�VXSSO\�

�������VDIHW\�VKXW�RII�GHYLFH���D�VDIHW\�VKXW�RII�GHYLFH�LV�D�GHYLFH�WKDW�DXWRPDWLFDOO\�FXWV�RII�WKH�IXHO�VXSSO\�

�������ORFN�RXW���VKXW�GRZQ�FRQGLWLRQ�RI� WKH�EXUQHU�FRQWURO�XQLW�VXFK� WKDW� UH�VWDUW�FDQQRW�EH�DFKLHYHG�ZLWKRXW
PDQXDO�LQWHUYHQWLRQ�

�������LJQLWLRQ�UHVWRUDWLRQ���RSHUDWLRQ� E\�ZKLFK� WKH� IXHO� LV� UH�LJQLWHG� DIWHU� WKH� H[WLQFWLRQ� RI� WKH� IODPH� GXULQJ
RSHUDWLRQ�ZLWKRXW�WKH�IXHO�VXSSO\�EHLQJ�LQWHUUXSWHG�

�������UH�VWDUW���RSHUDWLRQ� E\�ZKLFK� WKH� VWDUWLQJ� SURFHVV� LV� UHSHDWHG�� DIWHU� WKH� H[WLQFWLRQ� RI� WKH� IODPH� GXULQJ
RSHUDWLRQ��:KHQ�UH�VWDUW�WDNHV�SODFH��WKH�VWLSXODWHG�VHTXHQFHV�RI�WKH�FRQWURO�SURJUDPPH�VKDOO�EH�DGKHUHG�WR�

�������SUHVVXUH�VZLWFK���WKH�SUHVVXUH�VZLWFK�FRPSDUHV�WKH�DFWXDO�YDOXH�RI�D�SUHVVXUH�ZLWK�WKH�GHVLUHG�YDOXH�
JLYHV� D� VLJQDO� ZKHQ� WKH� DFWXDO� YDOXH� H[FHHGV� RU� GURSV� EHORZ� WKH� GHVLUHG� YDOXH� DQG� LQLWLDWHV� WKH� VKXW�RII
VHTXHQFH�

�����6DIHW\�WLPHV�DQG�RSHUDWLQJ�VHTXHQFHV

�������WRWDO� LJQLWLRQ� WLPH���SHULRG�GXULQJ�ZKLFK� WKH� LJQLWLRQ�GHYLFH� LV� LQ�RSHUDWLRQ��3UH�LJQLWLRQ��DFWXDO� LJQLWLRQ
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DQG�SRVW�LJQLWLRQ�WLPHV�PDNH�XS�WKH�WRWDO�LJQLWLRQ�WLPH�
8QLW��6HFRQGV��V�

���������SUH�LJQLWLRQ�WLPH���SHULRG�EHWZHHQ�WKH�VWDUW�RI�WKH�LJQLWLRQ�F\FOH�DQG�WKH�UHOHDVH�RI�WKH�IXHO�
8QLW��6HFRQGV��V�

���������LJQLWLRQ�WLPH���SHULRG�EHWZHHQ�WKH�UHOHDVH�RI�WKH�IXHO�DQG�WKH�ILUVW� LQGLFDWLRQ�RI� WKH�IODPH�E\�WKH�IODPH
GHWHFWRU�GHYLFH�
8QLW��6HFRQGV��V�

���������SRVW�LJQLWLRQ�WLPH���SHULRG�EHWZHHQ�WKH�ILUVW�LQGLFDWLRQ�RI�WKH�IODPH�E\�WKH�IODPH�GHWHFWRU�GHYLFH�DQG�WKH
LJQLWLRQ�GHYLFH�VKXW�RII�
8QLW��6HFRQGV��V�

�������VDIHW\�WLPH�WV���GXUDWLRQ�RI�WKH�PD[LPXP�SHUPLVVLEOH�WLPH�GXULQJ�ZKLFK�WKH�EXUQHU�FRQWURO�XQLW�DOORZV�WKH
IXHO�WR�EH�UHOHDVHG�ZLWKRXW�WKHUH�EHLQJ�D�IODPH�
8QLW��6HFRQGV��V�

���������LJQLWLRQ�VDIHW\�WLPH���WLPH�VWDUWLQJ�IURP�WKH�VLJQDO�IRU�UHOHDVH�RI�WKH�IXHO�DQG�WHUPLQDWLQJ�DW�WKH�PRPHQW
DW�ZKLFK�WKH�VLJQDO�IRU�LQWHUUXSWLQJ�WKH�IXHO�VXSSO\�LV�JLYHQ�
8QLW��6HFRQGV��V�

���������VDIHW\�WLPH�GXULQJ�RSHUDWLRQ���WLPH�VWDUWLQJ�DW�WKH�PRPHQW�WKH�IODPH�LV�H[WLQJXLVKHG�DQG�HQGLQJ�DW�WKH
PRPHQW�WKH�VLJQDO�IRU�LQWHUUXSWLQJ�WKH�IXHO�VXSSO\�LV�JLYHQ�
8QLW��6HFRQGV��V�

�������SXUJH� WLPH���SHULRG� GXULQJ�ZKLFK� WKH� FRPEXVWLRQ� FKDPEHU� LV� FRPSXOVRULO\� YHQWLODWHG�ZLWKRXW� DQ\� IXHO
EHLQJ�VXSSOLHG�
8QLW��6HFRQGV��V�

���������SUH�SXUJH�WLPH���SHULRG�LPPHGLDWHO\�SURFHHGLQJ�WKH�UHOHDVH�RI�IXHO�
8QLW��6HFRQGV��V�

���������SRVW�SXUJH�WLPH���SHULRG�LPPHGLDWHO\�IROORZLQJ�WKH�FXWWLQJ�RII�RI�WKH�IXHO�VXSSO\�
8QLW��6HFRQGV��V�

�������IODPH�VLPXODWLRQ���VLJQDO�LQGLFDWLQJ�WKH�H[LVWHQFH�RI�D�IODPH�ZKHQ�QR�IODPH�LV�SUHVHQW�

�������RSHUDWLRQDO� VWDWH���VWDWH� FRPPHQFLQJ�ZLWK� WKH� SUHVHQFH� RI� IODPH� DIWHU� WKH� SHUPLVVLEOH� LJQLWLRQ� VDIHW\
WLPH�KDV�H[SLUHG��L�H��WKH�HQG�RI�WKH�VWDUWLQJ�SURFHVV��6WDUWLQJ�FDQ��KRZHYHU��QRW�EH�FRQVLGHUHG�WR�KDYH�WDNHQ
SODFH�LI�WKH�IXHO�UHOHDVH�LV�QRW�DXWKRUL]HG�RU�LI�LW�LV�LQWHUUXSWHG�DIWHU�H[SLU\�RI�WKH�VDIHW\�WLPH�E\�WKH�ORFN�RXW�RI�WKH
EXUQHU�FRQWURO�XQLW�

�������LQWHUPLWWHQW�RSHUDWLRQ���VWDWH�RI�RSHUDWLRQ�WKH�GXUDWLRQ�RI�ZKLFK�GRHV�QRW�H[FHHG����K�

�������FRQWLQXRXV�RSHUDWLRQ���VWDWH�RI�RSHUDWLRQ�WKH�GXUDWLRQ�RI�ZKLFK�H[FHHGV����K�

�����ZRUNLQJ�ILHOG���WKH�ZRUNLQJ�ILHOG�UHSUHVHQWV�WKH�DGPLVVLEOH�UDQJH�RI�DSSOLFDWLRQ�RI�WKH�EXUQHU��SUHVVXUH�LQ
WKH�FRPEXVWLRQ�FKDPEHU�DV�D�IXQFWLRQ�RI�IXHO�IORZ���VHH�ILJXUH����KDWFKHG�DUHD��

������WHVWLQJ� ILHOG���WKH� WHVWLQJ� ILHOG� UHSUHVHQWV� WKH� WHVW� UDQJH�RI� WKH�EXUQHU�GXULQJ� WKH� WHVWV� �SUHVVXUH� LQ� WKH
FRPEXVWLRQ�FKDPEHU�DV�D�IXQFWLRQ�RI�IXHO�IORZ��VHH�ILJXUH����

���&ODVVLILFDWLRQ�RI�RLO�EXUQHUV

2LO�EXUQHUV�DUH�FODVVLILHG�DV�IROORZV�DFFRUGLQJ�WR�

±�W\SH�RI�DWRPL]DWLRQ�
±�PHWKRG�RI�FRQWURO�
±�PHDQV�RI�LJQLWLRQ�
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�����7\SHV�RI�DWRPL]DWLRQ

7KH�IROORZLQJ�GLIIHUHQW�W\SHV�RI�DWRPL]DWLRQ�DUH�QRWHG�

�������0HFKDQLFDO�DWRPL]DWLRQ�E\�SUHVVXUL]DWLRQ�RI�WKH�FRPEXVWLRQ�OLTXLG

$WRPL]DWLRQ�RI�WKH�IXHO�E\�PHDQV�RI�DQ�DWRPL]LQJ�QR]]OH��WKURXJK�SUHVVXUH�UHOHDVH�

�������$WRPL]DWLRQ�E\�DX[LOLDU\�IOXLG

$WRPL]DWLRQ� LV�REWDLQHG�E\� WKH� IXHO� IORZ�PHHWLQJ�D� IORZ�RI�DLU��VWHDP��RWKHU�JDVHV�RU�DQ\�RWKHU� OLTXLG��7KHVH
W\SHV�RI�EXUQHU�LQFOXGH�SDUWLFXODUO\�

±�HPXOVLRQ�EXUQHUV��LQ�ZKLFK�WKHUH�LV�D�SULRU�PL[LQJ�RI�WKH�IXHO�ZLWK�WKH�DWRPL]LQJ�IOXLG�

±�URWDU\�FXS�EXUQHUV�LQ�ZKLFK�DWRPL]DWLRQ�LV�REWDLQHG�E\�WKH�IXHO��ZKHQ�OHDYLQJ�WKH�HGJH�RI�D�URWDWLQJ�FXS�
PHHWV�D�IORZ�RI�DLU��VWHDP��RWKHU�JDVHV�RU�DQ\�RWKHU�IOXLG�

%XUQHUV�KDYLQJ�RWKHU�PHDQV�RI�SUHSDUDWLRQ�DUH�DOORZHG��LI�WKH\�FRPSO\�LQ�DOO�UHVSHFWV�ZLWK�WKH�UHTXLUHPHQWV�DQG
WHVW�FRQGLWLRQV�RI�WKH�(XURSHDQ�6WDQGDUG�

�����0HWKRGV�RI�FRQWURO�RI�RLO�EXUQHUV

$XWRPDWLF�RU�VHPL�DXWRPDWLF�RLO�EXUQHUV�PD\�EH�FRQWUROOHG�DV�IROORZV�

�������2Q�RII�FRQWURO��VLQJOH�VWDJH�EXUQHU�

7\SH�RI�FRQWURO�ZKHUH�WKH�RLO�EXUQHU�LV�HLWKHU�LQ�RSHUDWLRQ�DW�FRQVWDQW�WKURXJKSXW�RU�VZLWFKHG�RII�

�������0XOWL�VWDJH�FRQWURO��WZR�DQG�PXOWL�VWDJH�EXUQHU�

7\SH�RI�FRQWURO�ZKHUH�VHYHUDO� ILULQJ�VWDJHV�PD\�EH�XWLOL]HG��2LO� EXUQHUV�ZLWK�RQO\� WZR� ILULQJ� UDWHV�DUH� LQ� WKLV
FDWHJRU\�

�������0RGXODWLQJ�FRQWURO��PRGXODWLQJ�EXUQHU�

7\SH�RI�FRQWURO�ZKHUH�WKH�WKURXJKSXW�PD\�EH�LQILQLWHO\�YDULHG�EHWZHHQ�WKH�ORZHU�DQG�XSSHU�OLPLWV�

�����0HDQV�RI�LJQLWLRQ

�������$XWRPDWLF�HOHFWULF�LJQLWLRQ

6\VWHP�LQ�ZKLFK�WKH�LJQLWLRQ�RI�WKH�IXHO�LV�EURXJKW�DERXW�E\�PHDQV�RI�HOHFWULFDO�HQHUJ\�

���������,JQLWLRQ�E\�FRQWUROOHG�VSDUN

6\VWHP�LQ�ZKLFK�IXHO�LV�UHOHDVHG�ZKHQ�WKH�SUHVHQFH�RI�WKH�LJQLWLRQ�VSDUN�KDV�EHHQ�SURYHQ�

���������,JQLWLRQ�E\�QRQ�FRQWUROOHG�VSDUN

6\VWHP�LQ�ZKLFK�IXHO�PD\�EH�UHOHDVHG�ZKHQ�WKH�LJQLWLRQ�VSDUN�LV�QRW�FRQWUROOHG�

�������$XWRPDWLF�LJQLWLRQ�ZLWK�OLTXLG�RU�JDVHRXV�IXHOV

6\VWHP�LQ�ZKLFK�WKH�IXHO�LV�LJQLWHG�E\�DQ�LJQLWLRQ�EXUQHU�XVLQJ�OLTXLG�RU�JDVHRXV�IXHOV��7KH�RSHUDWLRQ�RI�WKHVH
LJQLWLRQ�EXUQHUV�PD\�EH�HLWKHU�SHUPDQHQW�RU�LQWHUPLWWHQW�

3HUPDQHQW�LJQLWLRQ�EXUQHUV�PD\�EH�VWDUWHG�PDQXDOO\�

,QWHUPLWWHQW�LJQLWLRQ�EXUQHUV�DUH�VWDUWHG�DXWRPDWLFDOO\�
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���������,JQLWLRQ�E\�FRQWUROOHG�LJQLWLRQ�EXUQHU

6\VWHP�LQ�ZKLFK�WKH�PDLQ�IXHO�VXSSO\�PD\�RQO\�EH�UHOHDVHG�ZKHQ�WKH�FRQWUROOHG�IODPH�RI�WKH�LJQLWLRQ�EXUQHU�KDV
EHHQ�SURYHQ�

���������,JQLWLRQ�E\�QRQ�FRQWUROOHG�LJQLWLRQ�EXUQHU

6\VWHP�LQ�ZKLFK�WKH�PDLQ�IXHO�VXSSO\�PD\�EH�UHOHDVHG�ZKHQ�WKH�LJQLWLRQ�EXUQHU�IODPH�LV�QRW�FRQWUROOHG�

���5HTXLUHPHQWV

�����&RQVWUXFWLRQ�DQG�RSHUDWLRQ

�������*HQHUDO�GHVLJQ

���������0DWHULDOV

7KH�TXDOLW\�RI�PDWHULDOV��IRUP�DQG�GLPHQVLRQLQJ�RI�WKH�FRPSRQHQWV�VKDOO�HQVXUH�WKDW�WKH�RLO�EXUQHUV�DUH�FDSDEOH
RI�RSHUDWLQJ�VDIHO\�DQG�IRU�VXLWDEOH�SHULRGV�ZKHQ�WKH\�DUH�LQVWDOOHG�FRUUHFWO\�XQGHU�WKH�RSHUDWLQJ��PDLQWHQDQFH
DQG�DGMXVWPHQW� FRQGLWLRQV� VSHFLILHG�E\� WKH�PDQXIDFWXUHU� DQG� WKH� UHODWHG�PHFKDQLFDO�� FKHPLFDO� DQG� WKHUPDO
VWUHVVHV�

7KH� PDQXIDFWXUHU� KDV� WR� HQVXUH� WKDW� WKH� PDWHULDOV� PHHW� DOO� WKH� FKHPLFDO�� PHFKDQLFDO� DQG� WKHUPDO
UHTXLUHPHQWV�

7KH�FRQVWUXFWLRQ�RI�WKH�EXUQHUV�VKDOO�EH�VXFK�WKDW�QR�LQVWDELOLW\��GLVWRUWLRQ�RU�EUHDNDJH�OLNHO\�WR�LPSDLU�LWV�VDIHW\
FDQ�RFFXU�

/HYHUV�DQG�VLPLODU�GHYLFHV�ZKLFK�DUH�RSHUDWHG�E\�WKH�LQVWDOOHU�RU�XVHU�VKDOO�EH�DSSURSULDWHO\�LGHQWLILHG�

8QGHU� QRUPDO� FRQGLWLRQV� RI� XVH��PDLQWHQDQFH� DQG� DGMXVWPHQW�� WKH\� VKDOO� QRW� VKRZ� DQ\� FKDQJHV� WKDW� FRXOG
DIIHFW�WKHLU�QRUPDO�IXQFWLRQLQJ�

+RXVLQJV�QRW�PDGH�RI�FRUURVLRQ�UHVLVWDQW�PDWHULDO�VKDOO�EH�VXLWDEO\�SURWHFWHG�ZLWK�DQ�HIIHFWLYH�DQWL�FRUURVLRQ
FRDWLQJ�

$VEHVWRV�RU�DVEHVWRV�FRQWDLQLQJ�PDWHULDOV�VKDOO�QRW�EH�XVHG�

���������'HVLJQ

7KH�FRQVWUXFWLRQ�DQG�GHVLJQ�RI�WKH�RLO�EXUQHUV�VKDOO�EH�VXFK�WKDW�WKH�IXHO�RLO�WR�EH�XVHG�DFFRUGLQJ�WR�WKH�VFRSH
EXUQV�VDIHO\� IRU� WKH�VSHFLILHG� LQSXW� �LQSXW� UDQJH��DQG�SUHVVXUH� UDQJH�VSHFLILHG�E\� WKH�PDQXIDFWXUHU�DQG� WKH
UHTXLUHPHQWV�JLYHQ�LQ�FODXVH���DUH�PHW�

2LO�EXUQHUV�WKDW�FDQ�RQO\�RSHUDWH�E\�PHDQV�RI�SHUPDQHQW�LJQLWLRQ�DUH�QRW�SHUPLWWHG�

���������0RXQWLQJ

7KH�RLO�EXUQHUV�VKDOO�EH�GHVLJQHG�VR�WKDW�WKH\�FDQ�EH�HDVLO\�DWWDFKHG�WR�WKH�KHDW�JHQHUDWRU�

7KH�RLO�EXUQHU�FRPSRQHQWV�VKDOO�EH�DUUDQJHG�DQG�VHFXUHG�LQ�VXFK�D�PDQQHU�WKDW�WKH�FRUUHFW�RSHUDWLQJ�SRVLWLRQ
DQG�DERYH�DOO�WKH�FRUUHFW�SRVLWLRQ�RI�WKH�EXUQHU�RULILFHV�GRHV�QRW�FKDQJH�GXULQJ�RSHUDWLRQ��7KH�FRUUHFW�SRVLWLRQ
VKDOO�EH�PDLQWDLQHG�LI�WKH�FRPSRQHQWV�DUH�GLVPDQWOHG�DQG�UHDVVHPEOHG�

3DUWV�RI�WKH�EXUQHU�WKDW�DUH�VHW�RU�DGMXVWHG�DW�WKH�VWDJH�RI�PDQXIDFWXUH�DQG�ZKLFK�VKDOO�QRW�EH�PDQLSXODWHG�E\
WKH�XVHU�RU�LQVWDOOHU�VKDOO�EH�VHDOHG�

���������$FFHVVLELOLW\�IRU�PDLQWHQDQFH�DQG�XVH

&RPSRQHQWV� UHTXLULQJ� UHJXODU� PDLQWHQDQFH� VKDOO� EH� VR� DUUDQJHG� RU� VR� GHVLJQHG� WKDW� WKH\� DUH� HDVLO\
GHWDFKDEOH��)XUWKHUPRUH��WKH\�VKDOO�EH�GHVLJQHG�RU�PDUNHG�LQ�VXFK�D�ZD\�WKDW�LI�WKH�PDQXIDFWXUHU¶V�LQVWUXFWLRQV
DUH�IROORZHG�WKH\�FDQQRW�EH�UHSODFHG�LQFRUUHFWO\�
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&RQVWUXFWLRQDO�SDUWV�DFFHVVLEOH�GXULQJ�XVH�DQG�PDLQWHQDQFH�VKDOO�EH�IUHH�IURP�VKDUS�HGJHV�DQG�FRUQHUV�WKDW
PLJKW�FDXVH�GDPDJH�RU�SHUVRQDO�LQMXU\�GXULQJ�XVH�RU�PDLQWHQDQFH�

%XUQHUV�WKDW�FDQ�EH�ZLWKGUDZQ�RU�VZLYHOOHG�RXW�RI�SRVLWLRQ�ZLWKRXW�WKH�XVH�RI�WRROV�VKDOO�EH�LQWHUORFNHG��H�J��E\
PHDQV�RI�OLPLW�VZLWFKHV��LQ�VXFK�D�ZD\�WKDW�WKH\�FDQQRW�EH�RSHUDWHG�LQ�WKH�ZLWKGUDZQ�RU�VZLYHOOHG�SRVLWLRQ�

7KH� LQWHUORFN�GHYLFH�VKDOO�EH� IDLO�VDIH� LQ�GHVLJQ�DQG�� LI� LW� LV�D� OLPLW�VZLWFK��VKDOO�FRPSO\�ZLWK�(1���������DQG
(1������������GHSHQGLQJ�RQ�WKH�GHVLJQ�

�������(TXLSPHQW

���������0RWRUV�DQG�IDQV

0RWRUV�DQG�IDQV�VKDOO�EH�VR�SURWHFWHG�E\�VXLWDEOH�JXDUGV��VKLHOGV�RU�VFUHHQV�RI�DGHTXDWH�VL]H��VWUHQJWK�DQG
GXUDELOLW\� WKDW� WKH\�DUH�QRW� OLDEOH�WR�EH�WRXFKHG�DFFLGHQWDOO\��7KH�GHJUHH�RI�SURWHFWLRQ�VKDOO�EH�DW� OHDVW� ,3����
DFFRUGLQJ�WR�(1��������5HPRYDO�RI�VXFK�JXDUGV��VKLHOGV�RU�VFUHHQV�VKDOO�RQO\�EH�SRVVLEOH�ZLWK�WKH�XVH�RI�WRROV�

%HOW�GULYHV��ZKHUH�XVHG��VKDOO�EH�VR�GHVLJQHG�RU�SRVLWLRQHG�DV�WR�DIIRUG�SURWHFWLRQ�WR�WKH�RSHUDWRU�

7KH�FRUUHFW�EHOW�WHQVLRQ�LV�LPSRUWDQW��7KLV�FDQ�EH�DFKLHYHG�HLWKHU�E\�DXWRPDWLF�PHDQV�RU�PDQXDOO\��,Q�WKH�ODWWHU
FDVH�DFFHVV�VKDOO�RQO\�EH�SRVVLEOH�E\�WKH�XVH�RI�WRROV�

���������(OHFWULF�VDIHW\

)RU�WKH�HOHFWULFDO�VDIHW\�RI�WKH�EXUQHU�DQG�WKH�FRQQHFWHG�GHYLFHV�WKDW�KDYH�QRW�EHHQ�SURWRW\SH�WHVWHG�(1������
�DQG�WKH�IROORZLQJ�UHTXLUHPHQWV�RI�(1���������DSSO\�

D� ±�QRPLQDO�YDOXH�

E� ±�SURWHFWLRQ�DJDLQVW�HOHFWULF�VKRFN�
±�LQVXODWLRQ�UHVLVWDQFH�DQG�HOHFWULF�VWUHQJWK�
±�LQWHUQDO�ZLULQJ�
±�VXSSO\�FRQQHFWLRQ�DQG�H[WHUQDO�ZLULQJ�
±�FR QQHFWLRQ�WHUPLQDOV�IRU�H[WHUQDO�FRQGXFWRUV�
±�HDUWK�WHUPLQDO�
±�FUHHSDJH�RU�WUDFN�GLVWDQFHV��FOHDUDQFHV�DQG�GLVWDQFHV�WKURXJK�LQVXODWLRQ�
±�FRPSRQHQWV�

F� ±�UDGLR�LQWHUIHUHQFH�VXSSUHVVLRQ�
±�UHVLVWDQFH�WR�KHDW�
±�WUDFN�UHVLVWDQFH�

,Q�DGGLWLRQ�WKH�GRFXPHQWDWLRQ�RI�WKH�HOHFWULFDO�FRQQHFWLRQV�IRU�WKH�LQGLYLGXDO�FRPSRQHQWV�VKDOO�EH�SURYLGHG�E\
PHDQV�RI�DQ�HOHFWULFDO�ZLULQJ�DQG�FRQQHFWLRQ�GLDJUDP�

���������,QVWDOODWLRQ�RI�RLO�EXUQHU�FRQWUROV

7KH�RLO�EXUQHU�FRQWUROV�VKDOO�PHHW�WKH�UHTXLUHPHQWV�RI�(1�����DQG��LQ�WKH�LQVWDOOHG�FRQGLWLRQ���H�J��LQ�WKH�EXUQHU
KRXVLQJ��VKDOO�KDYH�DW�OHDVW�,3����GHJUHH�RI�SURWHFWLRQ�DV�VSHFLILHG�LQ�(1�������

���������,JQLWLRQ�GHYLFHV

7KH�LJQLWLRQ�GHYLFH�VKDOO�HQVXUH�VDIH�LJQLWLRQ�RI�WKH�LJQLWLRQ�DQG�RU�PDLQ�EXUQHU�XQGHU�WKH�VSHFLILHG�FRQGLWLRQV�RI
RSHUDWLRQ�GHYLFH�

���������5XEEHU�KRVHV�DQG�KRVH�DVVHPEOLHV

5XEEHU�KRVHV�DQG�KRVH�DVVHPEOLHV�IRU�XVH�LQ�RLO�EXUQHUV�DFFRUGLQJ�WR�(1�,62������IRU�IXHO�RLO�DFFRUGLQJ�WR�WKH
GHILQLWLRQ�RI�WKH�VFRSH�DW�WKH�EXUQHU�DUH�SHUPLWWHG��LI�WKH\�KDYH�D�FRUURVLRQ�SURRI�PHWDO�EUDLGLQJ�

���������6DIHW\�VKXW�RII�GHYLFHV�DQG�RLO�SUHVVXUH�VZLWFKHV

�����������6DIHW\�VKXW�RII�GHYLFHV�VKDOO�EH�W\SH�WHVWHG�LQ�DFFRUGDQFH�ZLWK�(1�����
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�����������%XUQHUV�ZLWK�D�IORZ�UDWH�������NJ�K

7KH�VDIHW\�VKXW�RII�GHYLFHV�IRU�EXUQHUV�ZLWK�D�IORZ�UDWH�������NJ�K�VKDOO�EH�SURYLGHG�EHWZHHQ�SXPS�DQG�QR]]OH
FRUUHVSRQGLQJ� WR� WKH� EXUQHU� V\VWHP�DV� VKRZQ� LQ� ILJXUHV�)��� WR�)���� ,W� LV� SHUPLVVLEOH� WKDW� WKH� VDIHW\� VKXW�RII
GHYLFH�EH�LQWHJUDWHG�ZLWK�WKH�RLO�SXPS�

D��2QH�VWDJH�EXUQHUV�VKDOO�EH�SURYLGHG�ZLWK�RQH�VDIHW\�VKXW�RII�GHYLFH�LQ�DFFRUGDQFH�ZLWK�(1�����

E��WZR�VWDJH� RU� PXOWL�VWDJH� EXUQHUV� VKDOO� EH� ILWWHG� ZLWK� RQH� VDIHW\� VKXW�RII� GHYLFH� IRU� HDFK� QR]]OH� �VHH
ILJXUH�)����

F��EXUQHUV�ZLWK�VSLOO�EDFN�QR]]OH�VKDOO�EH�ILWWHG�ZLWK�D�VDIHW\�VKXW�RII�GHYLFH�FRPSO\LQJ�ZLWK�(1�����LQ�WKH�IHHG
OLQH� DQG� LQ� WKH� UHWXUQ� OLQH�7KH� QR]]OH� VKXW�RII� YDOYH�PD\� EH� ILWWHG� LQ� OLHX� RI� RQH� HDFK� RI� WKH� VDIHW\� VKXW�RII
GHYLFHV�LQ�WKH�IHHG�OLQH�DQG�LQ�WKH�UHWXUQ�OLQH��RQ�FRQGLWLRQV�WKDW�QR]]OH�VKXW�RII�YDOYH�LV�WHVWHG�DQG�DSSURYHG�DV
D�VDIHW\�VKXW�RII�GHYLFH�LQ�DFFRUGDQFH�ZLWK�(1������)RU�DWRPL]LQJ�RLOEXUQLQJ�ZLWK�VSLOO�EDFN�QR]]OH�DQG�DQ�RLO
WKURXJKSXW� !����NJ�K� D� SUHVVXUH� PRQLWRU� LQ� WKH� UHWXUQ� OLQH� VKDOO� EH� SURYLGHG�� 7KH� SUHVVXUH� PRQLWRU� KDV� WR
PRQLWRU�WKH�SUHVVXUH�LQ�WKH�UHWXUQ�OLQH��VHH�ILJXUHV�)���DQG�)����

�����������%XUQHUV�ZLWK�D�IORZ�UDWH�!�����NJ�K

7ZR� VHULHV�FRQQHFWHG� VDIHW\� VKXW�RII� GHYLFHV� VKDOO� EH� SURYLGHG� LQ� WKH� IORZ� RI� RLO� EXUQHUV� ZLWK� D� IORZ� UDWH
!�����NJ�K��2QH�RI�WKH�GHYLFHV�VKDOO�EH�RI�WKH�IDVW�FORVLQJ�W\SH��7KH�VHFRQG�GHYLFH�PD\�DOVR�EH�XVHG�DV�D�ILQDO
FRQWUROOLQJ�HOHPHQW�IRU�WKH�FRPEXVWLRQ�FKDPEHU�LQSXW�DQG�WKH�FORVLQJ�WLPH�VKDOO�QRW�H[FHHG���V�

,Q�WKH�FDVH�RI�EXUQHUV�ZLWK�D�UHWXUQ�QR]]OH��WZR�VDIHW\�VKXW�RII�GHYLFHV�VKDOO�EH�SURYLGHG�LQ�WKH�UHWXUQ�OLQH�DQG
RQH�SUHVVXUH�PRQLWRULQJ�GHYLFH�EHWZHHQ�WKH�SRZHU�UHJXODWRU�DQG�WKH�VKXW�RII�GHYLFH��VHH�ILJXUHV�)���DQG�)����
$�QR]]OH�VKXW�RII�YDOYH�PD\�UHSODFH�D�VDIHW\�VKXW�RII�GHYLFH�LQ�HDFK�OLQH��RQH�LQ�WKH�IORZ�DQG�RQH�LQ�WKH�UHWXUQ
OLQH��SURYLGHG�LW�KDV�EHHQ�WHVWHG�DQG�FHUWLILHG�DV�D�VDIHW\�VKXW�RII�GHYLFH�LQ�DFFRUGDQFH�ZLWK�(1������7KH�VDIHW\
VKXW�RII�GHYLFHV�VKDOO�EH�LQWHUORFNHG�VR�WKDW�ZKHQ�WKH�IORZ�LV�RSHQ�WKH�UHWXUQ�LV�QRW�FORVHG��GRHV�QRW�DSSO\�WR�WKH
IXOO�ORDG�VWDJH�LQ�WKH�FDVH�RI�VWHS�UHJXODWHG�UHWXUQ�EXUQHUV���7KLV�FDQ�EH�GRQH��IRU�H[DPSOH��E\

±�D� PHFKDQLFDO� FRQQHFWLRQ� EHWZHHQ� WKH� VDIHW\� VKXW�RII� GHYLFHV� LQ� WKH� IORZ� DQG� UHWXUQ� E\� PHDQV� RI� DQ
DFWXDWRU

RU

±�HOHFWULF�RU�SQHXPDWLF�LQWHUORFNLQJ�RI�WKH�VDIHW\�VKXW�RII�GHYLFHV�LQ�WKH�IORZ�DQG�UHWXUQ�

,W�VKDOO�EH�HQVXUHG�WKDW�QR�H[FHVVLYH�SUHVVXUH�EXLOGV�XS�EHWZHHQ�WKH�WZR�VKXW�RII�GHYLFHV�

�������2SHUDWLQJ�UHTXLUHPHQWV

���������6KXW�GRZQ

,I�DQ�RQ�RII�FRQWURO��VZLWFK�RU�OLPLWHU�RSHUDWHV��WKH�IXHO�RLO�VXSSO\�VKDOO�EH�DXWRPDWLFDOO\�FXW�RII�LPPHGLDWHO\�

���������3URWHFWLRQ�RI�WKH�RLO�DQG�DLU�VXSSO\

�����������7KH� RLO� VXSSO\� VKDOO� QRW� EH� UHOHDVHG� LI� WKH� DWRPL]LQJ� SURFHVV� LV� QRW� HQVXUHG� �H�J�� IDLOXUH� RI� WKH
DWRPL]LQJ�PHGLXP��RLO� SUHVVXUH� WRR� ORZ�� UHWXUQ� SUHVVXUH� WRR�KLJK� LQ� WKH� FDVH�RI� EXUQHUV�ZLWK� UHWXUQ� QR]]OH�
VSHHG�WRR� ORZ��RU� WKH�FRPEXVWLRQ�DLU� LV�QRW�DYDLODEOH�� ,I� WKH�DWRPL]LQJ�PHGLXP�RU�FRPEXVWLRQ�DLU�VXSSO\� IDLOV
GXULQJ�RSHUDWLRQ��WKH�RLO�VXSSO\�VKDOO�EH�DXWRPDWLFDOO\�FXW�RII�LPPHGLDWHO\��,Q�WKH�FDVH�RI�RLO�SUHVVXUH�DWRPL]HUV�
LI�QR�VSULQJ�ORDGHG�IDVW�FORVLQJ�GHYLFHV�DUH�DYDLODEOH�LQ�WKH�RLO�SXPS��RLO�SUHVVXUH�VZLWFKHV�VKDOO�EH�XVHG�

:KHUH�WKHUH�DUH�QR�RLO�RU�DLU�VXSSO\�PRQLWRULQJ�GHYLFHV�RU�VSULQJ�ORDGHG�IDVW�FORVLQJ�GHYLFH�LQ�WKH�SXPS��WKH
DERYH�UHTXLUHPHQWV�DUH�FRQVLGHUHG�WR�KDYH�EHHQ�PHW�LI�WKHUH�LV�D�PRWRU�IDQ�SXPS�DVVHPEO\�LQ�WKH�FDVH�RI�D
VLQJOH�VKDIW�PRWRU�RXWSXW�RU�D�IDQ�PRWRU�RLO�SXPS�DVVHPEO\�LQ�WKH�FDVH�RI�D�GRXEOH�HQGHG�VKDIW�PRWRU�RXWSXW��,Q
WKH�ODWWHU�FDVH��WKHUH�VKDOO�EH�D�SRVLWLYH�FRXSOLQJ�EHWZHHQ�WKH�PRWRU�DQG�WKH�IDQ�

�����������7KH� FRQWURO� FLUFXLW� RI� WKH� DXWRPDWLF� VDIHW\� VKXW�RII� GHYLFHV� VKDOO� EH� VR� GHVLJQHG� WKDW� LW� GRHV� QRW
UHOHDVH�WKH�RLO�VXSSO\�GXULQJ�VWDUW�XS�DQG�FXWV�RII�WKH�RLO�VXSSO\�GXULQJ�RSHUDWLRQ�
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D��ZKHQ�WKH�UHTXLUHG�DWRPL]LQJ�SUHVVXUH�LV�QRW�UHDFKHG�LQ�WKH�FDVH�RI�VWHDP�DQG�FRPSUHVVHG�DLU�DWRPL]HUV�RU
ZKHQ�WKH�VSHHG�RI� WKH�URWDU\�FXS� LV� WRR� ORZ� LQ� WKH�FDVH�RI� URWDU\�DWRPL]HUV��ZKHQ�WKH�FRXSOLQJ�EHWZHHQ� WKH
DWRPL]LQJ�FXS�DQG�IDQ�FDQQRW�EH�GHWDFKHG��PRQLWRULQJ�RI�WKH�IDQ�DLU�SUHVVXUH�LV�DGHTXDWH��

E��ZKHQ�WKH�PD[LPXP�RLO�UHWXUQ�SUHVVXUH�LV�H[FHHGHG��LQ�WKH�FDVH�RI�UHWXUQ�DWRPL]HUV�!����NJ�K��

F��ZKHQ�WKH�FRPEXVWLRQ�DLU�IDLOV�LI�WKH�IDQ�LV�VHSDUDWH�

G��ZKHQ�WKH�PDLQ�VZLWFK�LV�DFWLYDWHG�

H��ZKHQ�EXUQHUV��RU�HYHQ�EXUQHU�ODQFHV��DUH�VZXQJ�RXW�RU�PRYHG�RXW�LQ�FDVHV�ZKHUH�WKLV�FDQ�EH�GRQH�ZLWKRXW
WKH�XVH�RI�WRROV�

I��LI�DW�FRPEXVWLRQ�!����NJ�K�WKH�FRPEXVWLRQ�DLU�IDLOV�

&RQWURO�LV�QRW�UHTXLUHG�LI�WKH�IXHO�DLU�UDWLR�LV�PHFKDQLFDOO\�IL[HG�DQG�WKH�UDWLR�FDQQRW�EH�DOWHUHG�E\�LQWHUIHUHQFH�RU
RSHUDWLQJ� HIIHFWV�� 7KH� IXHO�DLU� UDWLR� GHYLFH� KDYH� WR� EH� SURWRW\SH� WHVWHG� ZLWK� WKH� FRPEXVWLRQ� RU� LV� WR� EH� LQ
FRPSOLDQFH�ZLWK�(1����������+��������

$V�VRRQ�DV�WKH�FRQGLWLRQV�OLVWHG�XQGHU�D��WR�F��QR�ORQJHU�SHUWDLQ��WKH�EXUQHUV�PD\�VWDUW�XS�DXWRPDWLFDOO\�ZLWK�WKH
VWDUW�XS�SURJUDPPH�PDLQWDLQHG�

:LWK�UHJDUG�WR�FODXVHV�G��WR�H���D�UHVWDUW�VKDOO�RQO\�EH�SRVVLEOH�E\�PDQXDO�LQWHUYHQWLRQ�

�����6DIHW\�GHYLFHV

�������*HQHUDO

7KH� IROORZLQJ�UHTXLUHPHQWV�DUH�JHQHUDOO\�DSSOLFDEOH��'HYLDWLRQV� IURP� WKH�VHTXHQFH�VSHFLILHG� LQ� WKH�VWDQGDUG
DUH�SHUPLWWHG�LQ�WKH�FDVH�RI�VSHFLDO�W\SHV�RI�DSSDUDWXV�DQG�RLO�EXUQHUV�RI�VSHFLDO�GHVLJQ�RU�VL]H�

7KH�V\VWHP�DQG�RLO�EXUQHUV�DUH�DOVR� UHJDUGHG�DV�PHHWLQJ� WKH� UHTXLUHPHQWV�RI� WKLV�VWDQGDUG� LI� WKH�GHVLJQ� LV
GHFODUHG�VDIH�WR�RSHUDWH�E\�WKH�WHVW�ODERUDWRU\�DIWHU�WHVWLQJ�RI�WKH�ZKROH�XQLW�RU�RI�WKH�RLO�EXUQHU�ZLWK�WKH�UHOHYDQW
HTXLSPHQW�

�������,JQLWLRQ�VDIHW\�WLPHV�IRU�VWDUW�XS

���������7KH�VDIHW\�HTXLSPHQW� IRU� WKH� IODPH�VXSHUYLVLRQ�V\VWHP�VKDOO�HQVXUH� WKDW� WKH�VDIHW\� WLPHV� IRU� LJQLWLRQ
JLYHQ�LQ�WDEOH���DUH�DGKHUHG�WR�

7DEOH����0D[LPXP�KHDW�LQWSXW�4VPD[��DQG�LJQLWLRQ�VDIHW\�WLPHV�WVPD[

KHDW�LQSXW
4)

NJ�K

GLUHFW�PDLQ�EXUQHU
LJQLWLRQ�DW�IXOO�UDWH

WVPD[�LQ�V

GLUHFW�PDLQ�EXUQHU
LJQLWLRQ�DW�UHGXFHG�UDWH

4V

WVPD[�LQ�V
�4VPD[�LQ��

UHGXFHG�UDWH�4V�E\
LJQLWLRQ�EXUQHU

WVPD[�LQ�V
�4VPD[�LQ��

���� WVPD[�� ��� WVPD[�� �� WVPD[�� ���
!��������� WVPD[�� �� WVPD[�� ��� WVPD[�� ��
!���������� QRW�SHUPLWWHG ������NJ�K

RU
�4VPD[���������

WVPD[� ���

������NJ�K

WVPD[� ��

!���� QRW�SHUPLWWHG 4VPD[�������
WVPD[� ���

�4VPD[�������
WVPD[� ���

���������,Q�WKH�FDVH�RI�DQ�LJQLWLRQ�EXUQHU�LJQLWHG�E\�HOHFWULF�HQHUJ\��VXSHUYLVLRQ�RI�WKH�SLORW�IODPH�LV�QHFHVVDU\�LI
WKH�WLPH�EHWZHHQ�RSHQLQJ�RI�WKH�IXHO�VKXW�RII�YDOYH�RI�WKH�LJQLWLRQ�EXUQHU�DQG�RSHQLQJ�RI�WKH�PDLQ�RLO�YDOYH�RI�WKH
PDLQ�EXUQHU�LV�PRUH�WKDQ���V�

6HSDUDWH�VXSHUYLVLRQ�RI�WKH�SLORW�IODPH�LV�QRW�QHFHVVDU\�XS�WR���V�SUH�LJQLWLRQ�WLPH�LI�WKH�RLO�VXSSO\�LV�FXW�RII�DQG
WKH�SLORW�YDOYH�FORVHG�ZLWKLQ�WKH�VDIHW\�WLPH�LQ�WKH�FDVH�RI�QRQ�LJQLWLRQ�RI�WKH�RLO�IODPH��,Q�WKLV�FDVH��WKH�LJQLWLRQ
IXHO�LV�SHUPLWWHG�WR�IORZ�IRU�D�PD[LPXP�RI����V����V�SUH�LJQLWLRQ�WLPH�DQG���V�VDIHW\�WLPH��
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�������6DIHW\�ORFN�RXW�DQG�UHVWDUW�RI�WKH�RLO�EXUQHU

7KH�RLO�VXSSO\�VKDOO�EH�FXW�RII�DXWRPDWLFDOO\�DQG�VDIHW\�ORFN�RXW�RFFXU�QRW�ODWHU�WKDQ�DW�WKH�HQG�RI�WKH�VDIHW\�WLPH
LI

D��GXULQJ�WKH�RLO�EXUQHU�VWDUW�XS��QR�IODPH�KDV�EHHQ�HVWDEOLVKHG�DW�WKH�HQG�RI�WKH�VDIHW\�WLPH�

E��WKH�IODPH�LV�H[WLQJXLVKHG�GXULQJ�RSHUDWLRQ�

���,Q�WKLV�FDVH��RQH�UH�LJQLWLRQ�DWWHPSW�PD\�EH�PDGH��SURYLGHG�WKH�FXW�RII�SULRU�WR�WKH�UH�LJQLWLRQ�ZDV�QRW
ORQJHU�WKDQ�RQH�VHFRQG�DIWHU�IODPH�H[WLQFWLRQ�

���)RU�EXUQHUV������NJ�K�RQH�UH�LJQLWLRQ�DWWHPSW�PD\�EH�PDGH��VHH�(1������

F��D�UHVWDUW�RI�WKH�RLO�EXUQHU�PD\�QRW�EH�SRVVLEOH�XQWLO�WKH�EXUQHU�FRQWURO�XQLW�KDV�EHHQ�UHVHW�

�������3UH�SXUJLQJ�RI�WKH�FRPEXVWLRQ�FKDPEHU

���������)RU�QRPLQDO�IXHO�WKURXJKSXWV������NJ�K�

D��QDWXUDO�YHQWLODWLRQ�RI�WKH�FRPEXVWLRQ�FKDPEHU�LV�VXIILFLHQW�LI�WKH�DLU�UHJXODWLRQ�HOHPHQWV�DUH�IL[HG�SHUPDQHQWO\
LQ�WKHLU�RSHUDWLQJ�SRVLWLRQV�

E��DUUDQJHPHQWV�VKDOO�EH�PDGH� WR�HQVXUH�D�PHFKDQLFDO�SUHSXUJH� �E\� IDQ��RI�DW� OHDVW���V� LI�DLU� UHJLVWHUV�ZLWK
SRVLWLYH� FRQWURO� �H�J�� HOHFWUR�K\GUDXOLF�� DUH� XVHG�� 7KLV� PHFKDQLFDO� SUHSXUJH� PD\� EH� UHSODFHG� E\� D� QDWXUDO
YHQWLODWLRQ�RI�WKH�FRPEXVWLRQ�FKDPEHU��E\�PHDQV�RI�WKH�IOXH�GUDXJKW��IRU�D�SHULRG�RI�DW�OHDVW����V�

F��PHFKDQLFDO�SUHSXUJH� LV�QRW�UHTXLUHG� LQ� WKH�FDVH�RI�DLU� UHJLVWHUV�RSHUDWHG�E\�YDFXXP�LI� WKH�FORVHG�GDPSHU
EODGH�DOORZV�VXIILFLHQW�RSHQLQJV�IRU�DQ�DLU�IORZ�RI�DW�OHDVW������RI�WKH�PD[LPXP�IDQ�IORZ�

G��ZKHUH�SRVLWLYHO\�RSHUDWHG�UHJLVWHUV�DUH�VLWXDWHG�LQ�WKH�IOXH�JDV�VLGH�WKH�FRQGLWLRQV�VWDWHG�XQGHU�E��VKDOO�EH
DSSOLHG�LQ�D�FRUUHVSRQGLQJ�PDQQHU�

���������)RU�QRPLQDO�IXHO�WKURXJKSXWV�!����NJ�K�

D��WKH�SUH�SXUJH�WLPH�LV�IL[HG�DW����V�PLQLPXP�ZLWK�DQ�DLU�UDWH�RI�DW�OHDVW������RI�WKH�DLU�UDWH�FRUUHVSRQGLQJ�WR
WKH�PD[LPXP�KHDW�LQSXW�RI�WKH�KHDW�JHQHUDWRU�WR�EH�HTXLSSHG�

)RU�VSHFLDO�FDVHV�ZKLFK�DUH�VXEPLWWHG� WR� WHVWLQJ��D�SUH�SXUJH� WLPH�VKRUWHU� �H�J��VWHDP�JHQHUDWRUV��RU� ORQJHU
�H�J��VKHOO�ERLOHUV��WKDQ����V�PD\�EH�UHTXLUHG�

E��LI�WKH�SRVLWLYHO\�RSHUDWHG�UHJLVWHUV�DUH�VLWXDWHG�RQ�WKH�IOXH�JDV�VLGH��WKH�FRQGLWLRQV�JLYHQ�LQ�D��VKDOO�EH�DSSOLHG
DFFRUGLQJO\�

�������(QVXULQJ�DGHTXDWH�RLO�SUH�KHDWLQJ

,I�IXHO�RLO�SUH�KHDWHUV�DUH�XVHG��VXLWDEOH�DXWRPDWLF�GHYLFHV�VKDOO�EH�LQVWDOOHG�WR�HQVXUH�WKDW�WKH�RLO�EXUQHU�LV�QRW
VWDUWHG�XS�EHIRUH�WKH�UHTXLUHG�IXHO�RLO�WHPSHUDWXUH�KDV�EHHQ�UHDFKHG�DQG�LV�VKXW�GRZQ�LI�WKLV�WHPSHUDWXUH�LV�QRW
UHDFKHG��SURYLGHG�WKDW�WKH�SUHKHDWLQJ�LV�QHFHVVDU\�IRU�FRUUHFW�RSHUDWLRQ�

�����6DIHW\�DJDLQVW�VSXULRXV�OLJKW�VLJQDOV

7KH�UHTXLUHPHQWV�RI�(1�����DSSO\�

�����&RPEXVWLRQ

7KH� W\SH� DQG� GHVLJQ� RI� WKH� RLO� EXUQHU� DQG� LWV� DWRPL]LQJ� DQG� PL[LQJ� GHYLFHV� VKDOO� HQVXUH� FRPEXVWLRQ� WKDW
FRPSOLHV�ZLWK�WKH�UHTXLUHPHQWV�JLYHQ�LQ�����WR������7KH�OLPLWLQJ�YDOXHV�JLYHQ�WKHUH�VKDOO�EH�DGKHUHG�WR�
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