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%DFNJURXQG�,QIRUPDWLRQ
$�KHDOWK\�H\H�VHHV�DV�OLJKW�HQWHUV�WKH�H\H�DQG�LV�IRFXVHG�E\�WKH�OHQV�RQWR�WKH�EDFN�RI�WKH�H\H�� WKH�UHWLQD�� FUHDWLQJ�D� VKDUS� LPDJH��:KHQ� WKH� LPDJH� LV� WUDQVPLWWHG� WR� WKH�EUDLQ�E\�WKH�RSWLF�QHUYH��WKH�LPDJH�LV�LQWHUSUHWHG�DQG�YLVLRQ�RFFXUV�
%ORRG�WUDYHOV�WKURXJK�WKH�RSWLF�QHUYH�LQ�DUWHULHV�WR�UHDFK�WKH�UHWLQD��DQG�LV�QRUPDOO\�GUDLQHG�DZD\�RXW�RI�WKH�H\H�LQ�YHLQV�
7KH� IURQW�SDUW� RI� WKH�H\H�FRQVLVWV�RI�D� FOHDU�ZDWHU\� IOXLG� FDOOHG� WKH�DTXHRXV IOXLG�� 7KH�DTXHRXV�LV�SURGXFHG�LQ�WKH�PLGGOH�SDUW�RI�WKH�H\H��WKH�FLOLDU\�ERG\��DQG�IORZV�WKURXJK�WKH�SXSLO�� WR� WKH� IURQW� SDUW�� ,W� OHDYHV� WKH� H\H�WKURXJK� D� GUDLQDJH� V\VWHP� FDOOHG� WKH�WUDEHFXODU�PHVKZRUN��DV� LW� IORZV�RXW�RI� WKH�H\H�WKURXJK�YHLQV�DQG�LQWR�WKH�EORRG�VWUHDP��7KH� IORZ� DQG� GUDLQDJH� RI� WKLV� IOXLG� FDQ� EH�REVWUXFWHG�LQ�PDQ\�ZD\V��

:KDW�LV�1HRYDVFXODU�*ODXFRPD"
1HRYDVFXODU�*ODXFRPD� LV�D�VHULRXV�FRQGLWLRQ��ZKLFK� LV�FKDUDFWHULVHG�E\�WKH�JURZWK�RI�QHZ�EORRG�YHVVHOV�DQG�D�VHFRQGDU\�LQFUHDVH�LQ�H\H�SUHVVXUH�
1RUPDOO\�� WKH� H\H� UHFHLYHV� DQ� HVVHQWLDO� VXSSO\� RI� EORRG� DQG� QXWULHQWV� ZKLFK� DUH�GHOLYHUHG�WKURXJK�WKH�DUWHULHV��$Q\�EORFNDJH�RI�WKH�DUWHULHV�DQG�RU�DQ�REVWUXFWLRQ�WR�WKH�GUDLQDJH�RI�EORRG�IURP�WKH�H\H�WKURXJK�LWV�YHLQV�PD\�OHDG�WR�GDPDJH�WR�WKH�H\H��7KLV�PD\�RFFXU� LI� VPDOO� EORRG� YHVVHOV�ZLWKLQ� WKH�H\H�DUH�DIIHFWHG�GXH� WR�GLVHDVHV�VXFK� DV� XQFRQWUROOHG� GLDEHWHV�� KLJK� EORRG� SUHVVXUH�� KLJK� FKROHVWHURO�� RU� IURP�VPRNLQJ�
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:KHQ�WKH�EORRG�YHVVHOV�WR�WKH�H\H�DUH�EORFNHG��WKH�VWUXFWXUHV�LQ�WKH�H\H�GR�QRW�KDYH�D� VXIILFLHQW� VXSSO\� RI� QRXULVKPHQW� DQG� R[\JHQ�� ,Q� UHVSRQVH�� WKH� H\H� SURGXFHV�FKHPLFDOV�ZKLFK�VWLPXODWH�WKH�JURZWK�RI�WLQ\�QHZ�EORRG�YHVVHOV�LQ�WKH�H\H�D�SURFHVV�NQRZQ�DV�QHRYDVFXODULVDWLRQ����7KH�QHZ�EORRG�YHVVHOV�JURZ�DORQJ�WKH�VXUIDFH�RI�WKH�UHWLQD�� KRZHYHU� WKH� FKHPLFDOV� FDQ� VHHS� WR� WKH� IURQW� RI WKH� H\H� DQG� FDXVH�QHRYDVFXODULVDWLRQ LQ�WKH�IURQW�RI�WKH�H\H�RQ�WKH�LULV�DQG�LQ�WKH�WUDEHFXODU�PHVKZRUN�

)LJ��� )LJ��� )LJ���$VVHVVPHQW�RI�WKH�H\H�ZLWK�������$GYDQFHG�1HRYDVFXODU�*ODXFRPD�����6HYHUH�1HRYDVFXODU�*ODXFRPD�D�VOLW�ODPS�PLFURVFRSH���������������������ZLWK�ODUJH�UHG�YHVVHOV�
7KHVH�YHVVHOV�DUH�DEQRUPDOO\�ZHDN��,Q�WKH�EDFN�RI�WKH�H\H��KDHPRUUKDJH�DQG�UHWLQDO�GHWDFKPHQW�PD\�GHYHORS�FDXVLQJ�GDPDJH�DQG�GHVWUR\LQJ�YLVLRQ�LQ�WKH�DIIHFWHG�H\H��,Q� WKH� IURQW�RI� WKH�H\H� WKHVH�DEQRUPDO�EORRG�YHVVHOV�FDQ�DOVR�GLVUXSW� WKH�VWUXFWXUH�DQG� IXQFWLRQ�RI� WKH�H\H�E\� EORFNLQJ� WKH�GUDLQDJH�PHFKDQLVP�VR� WKH�DTXHRXV� IOXLG�FDQQRW�IORZ�RXW�RI�WKH�H\H��
7KH�ZDOO�RI� WKH�H\H�LV�QRW�DEOH�WR�H[SDQG�PXFK� WKHUHIRUH�WKLV� OHDGV�WR�HOHYDWLRQ�RI�WKH SUHVVXUH�LQ�WKH�H\H��5DLVHG�SUHVVXUH�LQ�WKH�H\H�FDQ�FDXVH�GDPDJH�WR�WKH�RSWLF�QHUYH��ZKLFK�FDUULHV�PHVVDJHV�RI�VLJKW� IURP�WKH�H\H�WR�WKH�EUDLQ��DQG�FDQ�UHVXOW� LQ�EOLQGQHVV��

:KR�,V�$W�5LVN�)RU�'HYHORSLQJ�1HRYDVFXODU�*ODXFRPD"
7KH�FOHDU�DTXHRXV� IOXLG�FDQ�RQO\�EH�SURSHUO\� IRUPHG� LI� WKHUH� LV�DQ�DGHTXDWH�EORRG�VXSSO\��1HRYDVFXODU�JODXFRPD�RFFXUV�LQ�LQGLYLGXDOV�ZKR�KDYH�SRRU�EORRG�IORZ�WR�WKH�H\H��
)RU�H[DPSOH��LQ�SDWLHQWV�ZLWK�GLDEHWHV��EORRG�IORZ�LV�RIWHQ�UHGXFHG�LQ�PDQ\�SDUWV�RI�WKH�ERG\��LQFOXGLQJ�WKH�H\HV� 3DWLHQWV�ZLWK�ORQJ�VWDQGLQJ�GLDEHWHV��DERXW����\HDUV�RU�PRUH�� ZKR� KDYH�SUROLIHUDWLYH� UHWLQRSDWK\ DUH� DW� D� KLJK� ULVN RI� DOVR� GHYHORSLQJ�
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QHRYDVFXODU� JODXFRPD� $QRWKHU� WHUP� IRU� WKLV� LV� UXEHRWLF� JODXFRPD�EHFDXVH� RI� WKH�UXEHRWLF��UHG�EORRG�YHVVHOV��WKDW�JURZRQWR�WKH�LULV�
2WKHU� IDFWRUV� LQFOXGH� LPSDLUHG�EORRG� IORZ� WR� WKH�H\H�ZKHQ� WKH�PDLQ�EORRG�YHVVHOV�VXSSO\LQJ� WKH� HQWLUH� KHDG� DUH� REVWUXFWHG� GXH� WR� WKH� DJLQJ�SURFHVV� DQG� D� VXGGHQ�EORFNDJH� RI� D� EORRG� YHVVHO� ZLWKLQ� WKH� H\H� E\� D� EORRG� FORW�� 7KLV� FRPPRQO\� RFFXUV�ZKHQ�WKH SHUVRQ�KDV�KLJK�EORRG�SUHVVXUH��UDLVHG�FKROHVWHURO�RU�VPRNHV�FLJDUHWWHV�

+RZ�LV�1HRYDVFXODU�*ODXFRPD�7UHDWHG"
7KHUDS\�IRU�QHRYDVFXODU�JODXFRPD�LV�XVXDOO\�UDWKHU�GLIILFXOW��WKHUHIRUH�PDQDJHPHQW�LV�DLPHG�DW�GHWHFWLQJ�DQG�GLDJQRVLQJ� WKRVH�WKDW�DUHDW� ULVN�RI�GHYHORSLQJ�QHRYDVFXODU�JODXFRPD�DV�VRRQ�DV�WKH�FRQGLWLRQ�GHYHORSV��DQG�SUHYHQWLQJ�IXUWKHU�GHYHORSPHQW�RI�QHRYDVFXODU� JODXFRPD�� 7KH� FRQGLWLRQ� PXVW� EH� WUHDWHG� LPPHGLDWHO\� LQ� RUGHU� WR�SUHVHUYH�WKH�UHPDLQLQJ�VLJKW��WR�SUHYHQW�DQ\�IXUWKHU�GDPDJH�DQGWR�DYRLG�WKH�ULVN�RI�SDLQ��LQIODPPDWLRQ�DQG�EOLQGQHVV��
7UHDWPHQW�PXVW�EH�GLUHFWHG�WR�WKH�XQGHUO\LQJ�FDXVH��$Q\�DUHDV�RI�WKH�UHWLQD��ZKLFK�KDYH�EHHQ�GDPDJHG�E\�D�YHLQ�EORFNDJH��VKRXOG�EH�LGHQWLILHG�DQG�WUHDWHG�ZLWK�ODVHU�WR�SUHYHQW�WKH�VWLPXODWLRQ�RI�PRUH�DEQRUPDO�YHVVHOV��2QFH�DV�PXFK�RI�WKH�XQGHUO\LQJ�FDXVH�KDV�EHHQ�PDQDJHG��WKH�OHYHO�RI�UHPDLQLQJ�YLVLRQ�ZLOO�XVXDOO\�JLYH�DQ�LQGLFDWLRQ�RI�WKH�W\SH�RI�WUHDWPHQW�QHFHVVDU\�IRU�WKH�JODXFRPD��,I�WKH�ODVHU�WUHDWPHQW�KDV�EHHQ�VXFFHVVIXO�� WKH� DEQRUPDO� YHVVHOV� ZLOO� VWRS� JURZLQJ�� WKH� WUDEHFXODU� PHVKZRUN� ZLOO�RSHQ� DQG� LPSURYH� WKH� GUDLQDJH� PHFKDQLVP�� OHDGLQJ� WR� D� GHFUHDVH� LQ� WKH� H\H�SUHVVXUH� DQG� SUHYHQWLQJ� VXEVHTXHQW� SURJUHVVLRQ� RI� JODXFRPD�� ,I� WKH� WUHDWPHQW� LV�SDUWLDOO\� VXFFHVVIXO�� WKH� EORRG� YHVVHOV� ZLOO� VWRS� JURZLQJ�� KRZHYHU� WKH� WUDEHFXODU�PHVKZRUN�PD\�UHPDLQ�REVWUXFWHG�E\�VFDU�WLVVXH�
7UHDWPHQW� LV� PXFK�PRUH� GLIILFXOW� DIWHU� WKH� GHYHORSPHQW� RI� QHRYDVFXODU� JODXFRPD��7KH�FRQVHUYDWLYH�WUHDWPHQW�RI�JODXFRPD�ZLWK�DQWL�JODXFRPD�H\H�GURSV�DQG�VXUJLFDO�SURFHGXUHV� DUH� XVXDOO\� LQHIIHFWLYH� LQ� WKH� WUHDWPHQW� RI� QHRYDVFXODU� JODXFRPD��HVSHFLDOO\�ZKHQ�WKH�GUDLQDJH�V\VWHP�KDV�EHHQ�GHVWUR\HG�
0HGLFDO�7KHUDS\(\H�SUHVVXUH�PXVW�EH�UHGXFHG�LPPHGLDWHO\�WR�SUHYHQW�IXUWKHU�GDPDJH�WR�WKH�RSWLF�QHUYH��'URSV��H�J��WLPRORO�RU�EHWDJDQ��DQG�WDEOHWV��GLDPR[��PD\�EH�XVHIXO�LQ�UHGXFLQJ�WKH�SUHVVXUH��$OVR��RWKHU�GURSV�PD\�KHOS�DW�WKH�EHJLQQLQJ�WR�UHGXFH�LQIODPPDWLRQ�DQG�SDLQ��7KHVH�LQFOXGH�WKH�XVH�RI�VWHURLG�H\H�GURSV��H�J��3UHG�)RUWHRU�PD[LGH[��DQG�GURSV�WR�GLODWH�WKH�SXSLO�DQG�UHGXFH�DQ\�RFXODU�FRQJHVWLRQ��H�J��DWURSLQH���,Q�JHQHUDO��WKHVH�GURSV�DUH�RQO\�IRU�VKRUW�WHUP�XVH��L�H��D�IHZ�PRQWKV�DV�WKH\�KDYH�PDQ\�VLGH�HIIHFWV�LI�XVHG�IRU�ORQJHU�SHULRGV��,I�WKH�YLVLRQ�LV�SRRU��GURSV�XVHG�WR�UHGXFH�DQ\�SDLQ�DQG�GLVFRPIRUW�LQ�WKH�H\H�PD\�EH�FRQWLQXHG�IRU�DQ�LQGHILQLWH�SHULRG�
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/DVHU�7UHDWPHQW/DVHU�LV�DQ�HIIHFWLYH�IRUP�RI�WUHDWPHQW��ZKLFK�LV�XVHG�WR�GHVWUR\�WKH�VWUXFWXUHV�LQ�WKH�UHWLQD��LI�WKH\ DUH�SRRUO\�QRXULVKHGEHFDXVH�RI�D�SUHYLRXVO\�EORFNHG�EORRG�YHVVHO��7KLV�ZLOO�HOLPLQDWH�WKH�SURGXFWLRQ�RI�FKHPLFDOV�WKDW�VWLPXODWH�WKH�JURZWK�RI�QHZ�YHVVHOV�LQ�WKH�IURQW�RI�WKH�H\H�DQG�SUHVHUYH�SDUW�RI�WKH�WUDEHFXODU�PHVKZRUN�DQG�PDLQWDLQ�FRQVLVWHQW�GUDLQDJH�RI�DTXHRXVIOXLG��
6XUJLFDO�7UHDWPHQW*ODXFRPD� VXUJHU\� PD\� EH� DWWHPSWHG�� KRZHYHU� WKHUH� LV� D� KLJK� IDLOXUH� UDWH� RI�FRQYHQWLRQDO� SURFHGXUHV�� +RZHYHU�� VXUJHU\� PD\� EH� FRQVLGHUHG� LI� WKH�QHRYDVFXODULVDWLRQ�FRQWLQXHV�DQG�WKH�H\H�SUHVVXUH�UHPDLQV�KLJK�ZLWK�WKH�XVH�RI�H\H�GURSV�DQG�WDEOHWV��7KLV�LV�FRQVLGHUHG�IRU�WKH�GUDLQDJH�RI�DTXHRXV�IRU�WKRVH�WKDW�VWLOO�KDYH�WKH�SRWHQWLDO�IRU�VLJKW�
7UDEHFXOHFWRP\�LV�D�IRUP�RI�GUDLQDJH�VXUJHU\��ZKLFK�FUHDWHV�D�QHZ�GUDLQDJH�FKDQQHO�IRU�WKH�DTXHRXV�WR�IORZ�WKURXJK�9DOYH�LPSODQW�VXUJHU\�LV�DQRWKHU�PHWKRG�RI�WUHDWPHQW�DQG�LV�XVXDOO\�LQGLFDWHG�ZKHQ�WUDEHFXOHFWRP\�VXUJHU\�IDLOV��

)XUWKHU�5HIHUHQFH
.DQVNL��-�-��&OLQLFDO�2SKWKDOPRORJ\��$�6\VWHPLF�$SSURDFK���WK (G���������%XWWHUZRUWK�+HLQHPDQQ�
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