
2Q�EDUH�QHZ�RU�UHVWRUHG�FHGDU��DSSO\�RQH�FRDW�RQO\�RI�ZDWHU�UHSHOOHQW�SUHVHUYDWLYH�����RU�OHVV�RI�ZD[�E\�YROXPH�DQG�FRQWHQW���$OORZ�LW
WR�GU\�IRU�WKH�SHULRG�RI�WLPH�UHFRPPHQGHG�E\�WKH�PDQXIDFWXUHU��,I�WKH�ZRRG�KDV�EHHQ�GLS�WUHDWHG��D�ORQJHU�GU\LQJ�WLPH�PD\�EH�QHHGHG�
'R�QRW�SDLQW�EHIRUH�WKH�VROYHQW�IURP�WKH�ZDWHU�UHSHOOHQW�SUHVHUYDWLYH�KDV�HYDSRUDWHG�EHFDXVH�WKH�SDLQW�PD\�WKHQ�EH�VORZ�WR�GU\��PD\
GLVFRORU��RU�GU\�ZLWK�D�URXJK�VXUIDFH�
$SSO\�D�JRRG�TXDOLW\�VWDLQ�EORFNLQJ�SULPHU�DV�VRRQ�DV�SRVVLEOH�DIWHU�WKH�ZDWHU�UHSHOOHQW�KDV�GULHG��7KH�SULPHU�FRDW�LV�YHU\�LPSRUWDQW
EHFDXVH�LW�IRUPV�D�EDVH�IRU�DOO�VXFFHHGLQJ�SDLQW�FRDWV�DQG�VKRXOG�EH�XVHG�ZKHWKHU�WKH�WRSFRDW�LV�RLO�EDVHG�RU�ODWH[�EDVHG��$SSOLFDWLRQ
UDWHV�UHFRPPHQGHG�E\�WKH�PDQXIDFWXUHU�VKRXOG�EH�IROORZHG�
$SSO\�WKH�WRSFRDW�RYHU�WKH�SULPHU��,I�WZR�WRSFRDWV�DUH�WR�EH�DSSOLHG��DOORZ�WKH�ILUVW�WR�FXUH�IRU�WKH�SHULRG�UHFRPPHQGHG�E\�WKH
PDQXIDFWXUHU�EHIRUH�DSSO\LQJ�WKH�VHFRQG��,Q�FROG�RU�GDPS�ZHDWKHU��DOORZ�H[WUD�WLPH�EHWZHHQ�FRDWV�

+2:�72�$33/<�),1,6+,1*�72�5($/�&('$5
+RZ�D�ILQLVK�LV�DSSOLHG�WR�FHGDU�LV�DV�LPSRUWDQW�IRU�GXUDELOLW\�DQG�JRRG�SHUIRUPDQFH�DV�LV�WKH�ILQLVK�VXEVWUDWH�FRPELQDWLRQ�FKRVHQ�IRU�WKH�MRE�
)LQLVKHV�FDQ�EH�EUXVKHG��UROOHG��VSUD\HG��RU�DSSOLHG�E\�GLSSLQJ��7KH�DSSOLFDWLRQ�WHFKQLTXH��WKH�TXDOLW\��DQG�TXDQWLW\�RI�ILQLVK�DSSOLHG��WKH
VXUIDFH�FRQGLWLRQ�RI�WKH�VXEVWUDWH��DQG�WKH�ZHDWKHU�FRQGLWLRQV�DW�WKH�WLPH�RI�DSSOLFDWLRQ�FDQ�VXEVWDQWLDOO\�LQIOXHQFH�WKH�OLIH�H[SHFWDQF\�RI�WKH
ILQLVK��7KH�DSSOLFDWLRQ�JXLGHOLQHV�VXJJHVWHG�KHUH�VKRXOG�EH�IROORZHG�LQ�FRQFHUW�ZLWK�WKH�PDQXIDFWXUHUɔV�GLUHFWLRQV�IRU�WKH�SURGXFW�

3$,176
3DLQWV�RI�DOO�W\SHV�VXFK�DV�YLQ\O�DFU\OLF��PRGLILHG�DFU\OLF��DQG�RLO�EDVHG�WRSFRDWV�DUH�DOO�VXLWDEOH�IRU�FHGDU�EXW�WHVW�UHVXOWV�VKRZ�WKDW�JRRG�
TXDOLW\������DFU\OLF�IRUPXODWLRQV�SHUIRUP�EHVW��7R�DFKLHYH�PD[LPXP�SDLQW�OLIH��IROORZ�WKHVH�VWHSV�
��
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:$7(5�5(3(//(17�35(6(59$7,9(6
:DWHU�UHSHOOHQW�SUHVHUYDWLYHV�VKRXOG�EH�XVHG�RQO\�RQ�QHZO\�PDQXIDFWXUHG�EDUH�FHGDU��RQ�UHVWRUHG�EDUH�FHGDU��RU�RQ�FHGDU�SUHYLRXVO\�WUHDWHG
ZLWK�WKH�VDPH�W\SH�RI�SURGXFW��$SSOLFDWLRQ�RI�SUHVHUYDWLYH�E\�EUXVK��SDG��RU�UROOHU�IROORZHG�E\�WKRURXJK�EDFN�EUXVKLQJ�LV�HTXDOO\�HIIHFWLYH�
:KHQ�FHGDU�LV�WUHDWHG�DIWHU�WKH�VWUXFWXUH�KDV�EHHQ�FRPSOHWHG��OLEHUDO�DPRXQWV�RI�WKH�VROXWLRQ�VKRXOG�EH�DSSOLHG�WR�DOO�ODS�DQG�EXWW�MRLQWV��HGJHV�
DQG�HQGV�RI�ERDUGV��2WKHU�DUHDV�YXOQHUDEOH�WR�PRLVWXUH�SHQHWUDWLRQ��VXFK�DV�EHORZ�GRRUV�DQG�ZLQGRZ�IUDPHV��DOVR�QHHG�WR�EH�WUHDWHG�

:KHQ�XVHG�DV�D�QDWXUDO�ILQLVK��WKH�VHUYLFH�OLIH�RI�D�ZDWHU�UHSHOOHQW�LV�RQO\�RQH�WR�WZR�\HDUV�GHSHQGLQJ�XSRQ�WKH�ZRRG�DQG�WKH�H[SRVXUH�
7UHDWPHQWV�RQ�WH[WXUHG�VXUIDFHV�JHQHUDOO\�ODVW�ORQJHU�WKDQ�WKRVH�RQ�VPRRWK�VXUIDFHV��'LS�WUHDWPHQW�SULRU�WR�LQVWDOODWLRQ�RU�UHSHDWHG�EUXVK
WUHDWPHQW�WR�WKH�SRLQW�RI�UHIXVDO�ZLOO�HQKDQFH�WKH�ILQLVK�GXUDELOLW\��7KH�PRUH�ILQLVK�DEVRUEHG�E\�WKH�ZRRG��WKH�ORQJHU�WKH�VHUYLFH�OLIH��,I�D
ZDWHU�UHSHOOHQW�SUHVHUYDWLYH�LV�XVHG�DV�D�SUH�WUHDWPHQW�EHIRUH�SDLQWLQJ��DSSO\�RQO\�D�VLQJOH�FRDW��DQG�XVH�FDXWLRQ�WR�DYRLG�H[FHVVLYH�EXLOG�XS�

6(0,�75$163$5(17��2,/�%$6('�3(1(75$7,1*�67$,16
6HPL�WUDQVSDUHQW��RLO�EDVHG�SHQHWUDWLQJ�VWDLQV�PD\�EH�DSSOLHG�E\�EUXVK��VSUD\��SDG��RU�UROOHU��%UXVKLQJ�ZLOO�XVXDOO\�JLYH�WKH�EHVW�SHQHWUDWLRQ
DQG�SHUIRUPDQFH��6SUD\�RU�UROOHU�DSSOLFDWLRQ�IROORZHG�E\�EDFN�EUXVKLQJ�LV�DOVR�DQ�DFFHSWDEOH�PHWKRG�RI�DSSOLFDWLRQ��7KHVH�RLO�EDVHG�VWDLQV
DUH�JHQHUDOO\�WKLQ�DQG�UXQQ\��VR�WKH�DSSOLFDWLRQ�FDQ�EH�PHVV\��/DS�PDUNV�FDQ�EH�SUHYHQWHG�E\�VWDLQLQJ�FRQWLQXRXV�OHQJWKV��7KLV�PHWKRG
SUHYHQWV�WKH�IURQW�HGJH�RI�WKH�VWDLQHG�DUHD�IURP�GU\LQJ�EHIRUH�D�ORJLFDO�VWRSSLQJ�SODFH�LV�UHDFKHG��:RUNLQJ�LQ�WKH�VKDGH�LV�GHVLUDEOH�EHFDXVH
WKH�GU\LQJ�UDWH�LV�VORZHU��$�VWDLQ�WKDW�KDV�EHHQ�DSSOLHG�E\�VSUD\�ZLWKRXW�EDFN�EUXVKLQJ�LV�SDUWLFXODUO\�SURQH�WR�VKRZ�EORWFK\�SDWWHUQV�DV�LW
ZHDWKHUV�
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7ZR�FRDWV�RI�SHQHWUDWLQJ�RLO�EDVHG�VWDLQ�RQ�WH[WXUHG�FHGDU�ZLOO�SURYLGH�ORQJHU�VHUYLFH�OLIH�WKDQ�RQH�FRDW��EXW�RQO\�LI�WKH�ZRRG�ZLOO�DFFHSW�WKH
VHFRQG�FRDW��6WLU�WKH�VWDLQ�WKRURXJKO\�GXULQJ�DSSOLFDWLRQ�WR�SUHYHQW�VHWWOLQJ�DQG�FRORU�FKDQJH��$YRLG�PL[LQJ�GLIIHUHQW�EUDQGV�RU�EDWFKHV�RI
VWDLQ�
/DWH[�VHPL�WUDQVSDUHQW�VWDLQV�GR�QRW�SHQHWUDWH�WKH�ZRRG�VXUIDFH��EXW�WKH\�DUH�HDV\�WR�DSSO\�DQG�OHVV�OLNHO\�WR�IRUP�ODS�PDUNV��7KHVH�VWDLQV
DUH�ILOP�IRUPLQJ�DQG�DUH�QRW�DV�GXUDEOH�DV�RLO�EDVHG�VWDLQV�

62/,'�&2/25�67$,16
6ROLG�FRORU�VWDLQV�PD\�EH�DSSOLHG�WR�FHGDU�E\�EUXVK��UROOHU��RU�SDG��%UXVK�DSSOLFDWLRQ�LV�XVXDOO\�WKH�EHVW��7KHVH�VWDLQV�DFW�PXFK�OLNH�SDLQW�
2QH�FRDW�RI�VROLG�FRORU�VWDLQ�LV�RQO\�PDUJLQDOO\�DGHTXDWH�RQ�QHZ�ZRRG��$�SULPH�FRDW�ZLWK�D�WRS�FRDW�ZLOO�DOZD\V�SURYLGH�EHWWHU�SURWHFWLRQ
DQG�ORQJHU�VHUYLFH��7KH�EHVW�SHUIRUPDQFH�FDQ�EH�REWDLQHG�LI�WKH�ZRRG�LV�SULPHG��WKHQ�JLYHQ�WZR�FRDWV�RI�VWDLQ��7RS�FRDWV�RI������DFU\OLF
ODWH[�VROLG�FRORU�VWDLQV�DUH�JHQHUDOO\�VXSHULRU�WR�DOO�RWKHUV��HVSHFLDOO\�ZKHQ�WZR�FRDWV�DUH�DSSOLHG�RYHU�D�SULPHU�
8QOLNH�SDLQW��D�VROLG�FRORU�VWDLQ�PD\�OHDYH�ODS�PDUNV��7R�SUHYHQW�ODS�PDUNV��IROORZ�WKH�SURFHGXUHV�VXJJHVWHG�IRU�VHPL�WUDQVSDUHQW
SHQHWUDWLQJ�VWDLQV�

3$,17
3DLQW�SURYLGHV�WKH�PRVW�VXUIDFH�SURWHFWLRQ�DJDLQVW�ZHDWKHULQJ�DQG�ZHWWLQJ�E\�ZDWHU�ZKLOH�SURYLGLQJ�FRORU�DQG�FRQFHDOLQJ�VRPH�RI�WKH
ZRRGɔV�FKDUDFWHULVWLFV��$OWKRXJK�SDLQW�FDQ�UHGXFH�ZRRGɔV�DEVRUSWLRQ�RI�ZDWHU��SDLQW�LWVHOI�LV�QRW�D�SUHVHUYDWLYH�
$ON\G�RLO�EDVHG�SULPHUV�XVXDOO\�RIIHU�WKH�EHVW�VKLHOG�DJDLQVW�GLVFRORUDWLRQ�E\�ZDWHU�VROXEOH�H[WUDFWLYHV��/DWH[�SDLQW��SDUWLFXODUO\�����
DFU\OLF�IRUPXODWLRQV��UHPDLQV�PRUH�IOH[LEOH�ZLWK�DJH�DQG�LV�EHWWHU�DEOH�WR�DFFRPPRGDWH�GLPHQVLRQDO�FKDQJHV�E\�VWUHWFKLQJ�DQG�VKULQNLQJ
ZLWK�WKH�ZRRG�

62/,'�&2/25�67$,16
6ROLG�FRORU�VWDLQV�DUH�RSDTXH�ILQLVKHV�ZLWK�IHZHU�VROLGV�WKDQ�SDLQW��$YDLODEOH�LQ�D�ZLGH�VSHFWUXP�RI�KXHV��VROLG�FRORU�VWDLQV�REVFXUH�WKH
ZRRGV
�WUXH�FRORU�EXW�DOORZ�VRPH�RI�WKH�QDWXUDO�FKDUDFWHULVWLFV�DQG�WH[WXUH�RI�FHGDU�WR�UHPDLQ��6ROLG�FRORU�VWDLQV�SHUIRUP�EHVW�RQ�WH[WXUHG
VXUIDFHV��7KH\�DUH�QRQ�SHQHWUDWLQJ�DQG��OLNH�SDLQWV��IRUP�D�ILOP��$�VWDLQ�EORFNLQJ�SULPHU�VKRXOG�EH�DSSOLHG�ILUVW��IROORZHG�E\�D������DFU\OLF
ODWH[�EDVHG�WRS�FRDW�

1$785$/�),1,6+(6
:$7(5�5(3(//(176
:DWHU�UHSHOOHQWV�DQG�ZDWHU�UHSHOOHQW�SUHVHUYDWLYHV�PD\�EH�DSSOLHG�WR�FHGDU�XVHG�DERYH�JURXQG��7KHVH�IRUPXODWLRQV�UHGXFH�ZDWHU�DEVRUSWLRQ
LQ�WKH�VKRUW�WHUP��7KH�DGGLWLRQ�RI�D�IXQJLFLGH�WKDW�LQKLELWV�WKH�JURZWK�RI�PLOGHZ�DQG�GHFD\�IXQJL�ZLOO�IXUWKHU�LQFUHDVH�ZRRGɔV�GXUDELOLW\�
$�ORZ�ZD[�FRQWHQW�ZDWHU�UHSHOOHQW�SUHVHUYDWLYH�DSSOLHG�WR�QHZO\�PLOOHG�FHGDU�DV�D�VLQJOH�FRDW�SUH�WUHDWPHQW�EHIRUH�SDLQWLQJ�PD\�KHOS
UHGXFH�GLVFRORUDWLRQ�FDXVHG�E\�EOHHGLQJ�RI�ZDWHU�VROXEOH�H[WUDFWLYHV�

6(0,�75$163$5(17�67$,16
6HPL�WUDQVSDUHQW�VWDLQV�PD\�EH�ODWH[�RU�RLO�EDVHG��7KH�VHPL�WUDQVSDUHQW�QDWXUH�RI�WKH�VWDLQ��GXH�WR�LWV�ORZ�VROLGV�FRQWHQW��GRHV�QRW�EORFN�DOO
XOWUDYLROHW�UDGLDWLRQ�DQG�VRPH�ZLOO�UHDFK�WKH�ZRRGɔV�VXUIDFH��/DWH[�VWDLQV�GR�QRW�SHQHWUDWH�WKH�VXUIDFH�DQG�DUH�QRW�DV�GXUDEOH�
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