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*( $SSOLDQFHV



7HFKQLFDO 6HUYLFH *XLGH -XO\ 



 *( 'LVKZDVKHU *')3*' *')3*' *'73*' *')+*' *'7+*'



*( $SSOLDQFHV *HQHUDO (OHFWULF &RPSDQ\ /RXLVYLOOH .HQWXFN\ 







6DIHW\ ,QIRUPDWLRQ



,PSRUWDQW 6DIHW\ 1RWLFH 7KH LQIRUPDWLRQ LQ WKLV VHUYLFH JXLGH LV LQWHQGHG IRU XVH E\ LQGLYLGXDOV SRVVHVVLQJ DGHTXDWH EDFNJURXQGV RI HOHFWULFDO HOHFWURQLF DQG PHFKDQLFDO H[SHULHQFH $Q\ DWWHPSW WR UHSDLU D PDMRU DSSOLDQFH PD\ UHVXOW LQ SHUVRQDO LQMXU\ DQG SURSHUW\ GDPDJH 7KH PDQXIDFWXUHU RU VHOOHU FDQQRW EH UHVSRQVLEOH IRU WKH LQWHUSUHWDWLRQ RI WKLV LQIRUPDWLRQ QRU FDQ LW DVVXPH DQ\ OLDELOLW\ LQ FRQQHFWLRQ ZLWK LWV XVH



:DUQLQJ 7R DYRLG SHUVRQDO LQMXU\ IROORZ 26+$ /RFNRXW 7DJRXW 6WDQGDUG UHTXLUHPHQWV FRQWUROOLQJ DQG PDLQWDLQLQJ D ]HUR HQHUJ\ VWDWH 7R SHUIRUP QHFHVVDU\ OLYH SRZHU HOHFWULFDO GLDJQRVWLFV HOHFWULFDO VDIHW\ SHUVRQDO SURWHFWLYH HTXLSPHQW 33( DQG EDUULHUV PXVW EH XWLOL]HG WR FRPSO\ ZLWK 26+$ HOHFWULFDO VDIHW\ UHTXLUHPHQWV



5HFRQQHFW DOO *URXQGLQJ 'HYLFHV ,I JURXQGLQJ ZLUHV VFUHZV VWUDSV FOLSV QXWV RU ZDVKHUV XVHG WR FRPSOHWH D SDWK WR JURXQG DUH UHPRYHG IRU VHUYLFH WKH\ PXVW EH UHWXUQHG WR WKHLU RULJLQDO SRVLWLRQ DQG SURSHUO\ IDVWHQHG



*( $SSOLDQFHV 7HFKQLFDO 6HUYLFH *XLGH &RS\ULJKW ‹  $OO ULJKWV UHVHUYHG 7KLV VHUYLFH JXLGH PD\ QRW EH UHSURGXFHG LQ ZKROH RU SDUW LQ DQ\ IRUP ZLWKRXW ZULWWHQ SHUPLVVLRQ IURP WKH *HQHUDO (OHFWULF &RPSDQ\



±±







±±



6DIHW\ 5HTXLUHPHQWV *( )DFWRU\ 6HUYLFH (PSOR\HHV DUH UHTXLUHG WR XVH VDIHW\ JODVVHV ZLWK VLGH VKLHOGV VDIHW\ JORYHV VWHHO WRH VKRHV IRU DOO UHSDLUV



6WHHO 7RHG :RUN %RRW



(OHFWULFDOO\ 5DWHG *ORYH DQG '\QHHPDŠ &XW 5HVLVWDQW *ORYH .HHSHU



&XW 5HVLVWDQW 6OHHYHV 



'\QHHPDŠ&XW 5HVLVWDQW *ORYH



3ODQR 7\SH 6DIHW\ *ODVVHV 3UHVFULSWLRQ 6DIHW\ *ODVVHV 6DIHW\ *ODVVHV PXVW EH $16, = FRPSOLDQW



%UD]LQJ *ODVVHV



3ULRU WR GLVDVVHPEO\ RI WKH 'LVKZDVKHU WR DFFHVV FRPSRQHQWV *( )DFWRU\ 6HUYFH WHFKQLFLDQV DUH 5(48,5(' WR IROORZ WKH /RFNRXW  7DJRXW /272  6WHS 3URFHVV 6WHS 



6WHS 



3ODQ DQG 3UHSDUH



$SSO\ /272 GHYLFH DQG ORFN



6WHS 



6WHS 



6KXW GRZQ WKH DSSOLDQFH



&RQWURO GLVFKDUJH VWRUHG HQHUJ\



6WHS 



6WHS 



,VRODWH WKH DSSOLDQFH



³7U\ ,W´ YHULI\ WKDW WKH DSSOLDQFH LV ORFNHG RXW



1RPHQFODWXUH



6HULDO 1XPEHU 7KH ILUVW WZR FKDUDFWHUV RI WKH VHULDO QXPEHU LGHQWLI\ WKH PRQWK DQG \HDU RI PDQXIDFWXUH ([DPSOH /=6



-XQH 



$ ± -$1  ± = ' ± )(%  ± 9 ) ± 0$5  ± 7 * ± $35  ± 6 + ± 0$<  ± 5 / ± -81  ± 0 0 ± -8/  ± / 5 ± $8*  ± + 6 ± 6(3  ± * 7 ± 2&7  ± ) 9 ± 129  ± ' = ± '(&   $ 7KH OHWWHU GHVLJQDWLQJ WKH \HDU UHSHDWV HYHU\  \HDUV



,QWURGXFWLRQ  *( 'LVKZDVKHU







3URGXFW 6SHFLILFDWLRQV ,QVWDOODWLRQ 6HH ,QVWDOODWLRQ *XLGH VXSSOLHG ZLWK WKH GLVKZDVKHU IRU IXOO GHWDLOV RQ LQVWDOODWLRQ 3XE  



:DWHU OLQH LQVWDOODWLRQ KDV FKDQJHG WR D KRUL]RQWDO FRQQHFWLRQ ´ FRSSHU ZDWHU OLQH LV UHFRPPHQGHG 0RXQWLQJ WDEV DUH GXDO XVH LQFORVHG WDEV  VHW RI  FDQ EH XVHG IRU ERWK WRS DQG VLGH PRXQW LQVWDOODWLRQV



*'7+*' 6RXQG LQVXODWLRQ *'7+*' KDV DQ XSJUDGHG VRXQG SDFNDJH ,W LQFOXGHV D VRXQG EDIIOH XQGHU WKH PDLQ FRQWURO ER[ DQG D EHOORZV DW WKH ERWWRP RI WKH GRRU H[WHQGLQJ WR WKH UHDU RI WKH WRH NLFN %RWK PXVW EH LQ SODFH IRU WKH XSJUDGH WR EH HIIHFWLYH



7KHUH DUH  DFFHVVRU\ NLWV DYDLODEOH IRU  *( 'LVKZDVKHUV *3)4'&RUG DQG *3) ‡ *3)4'&RUG LV D TXLFN GLVFRQQHFW FRUG ZKLFK KDV D FRQQHFWRU GHVLJQHG WR SOXJ GLUHFWO\ WR WKH PDLQ FRQWURO ERDUG DQG D ZDOO RXWOHW LQ D FDELQHW ORFDWHG LQ DQ DGMDFHQW FDELQHW WR WKH GLVKZDVKHU ‡ *3) LV D  IRRW ORQJ GUDLQ KRVH ZKLFK LV UHFRPPHQGHG IRU LVODQG LQVWDOODWLRQV RU ZKHUH WKH SURYLGHG GUDLQ KRVH LV QRW ORQJ HQRXJK ,W LV LPSRUWDQW WKH GUDLQ KRVH KHLJKW GRHV QRW H[FHHG  LQFKHV LI KHLJKWV H[FHHG  LQFKHV GUDLQ SUREOHPV ZLOO RFFXU



$& 9ROWDJH ‡ &LUFXODWLRQ 3XPS  9$&  DPS ±  /5$ *30 # 36, ‡ 'UDLQ 3XPS  9$&  RKPV  DPS a VHFRQG F\FOH ‡ 'UDLQ 3XPS 7&2 ƒ ) ƒ ) ‡ +HDWHU  9$&  RKP ZHW ±  RKP GU\  DPS ZHW GU\ :DWWV  ZHW  GU\   ‡ 7XE 7&2  9$& ƒ )  ƒ ) 0DQXDO 5HVHW ‡ 0DLQ &RQWURO LQSXW  9$&  RXWSXW  9$& DQG RXWSXW   9'&



'& 9ROWDJH ‡ 'RRU 6ZLWFK  9'& ‡ :DWHU 9DOYH  9'&  RKPV  *30 a PLQXWH F\FOH WLPH ‡ 8, &RQWURO  9'& VRPH PRGHOV KDYH  9'& RXWSXW WR GHWHUJHQW PRGXOH ‡ 'HWHUJHQW &XS  9'&   RKPV  VHFRQG WR UHOHDVH GHWHUJHQW FXS  VHFRQGV WR UHOHDVH ULQVH DLG ‡ 7XUELGLW\ 6HQVRU  9'& WR /(' . RKPV ‡ )ORRG 6ZLWFK  9'&  DPS ‡ 7KHUPLVWRU LQ IORRG VZLWFK 5HVLVWDQFH . . . . . .



7HPSHUDWXUH ƒ ) ƒ ) ƒ ) ƒ ) ƒ ) ƒ )



7RROV 1HHGHG ó´ 1XW 'ULYHU 5 5REHUWVRQ ELW   7RU[ %LWV  3KLOOLSV +HDG  ² ´ $OOHQ ZUHQFK¶V RU VLPLODU VL]H WRRO VHH GRRU UHPRYDO &UHVFHQW :UHQFK  ² 3RFNHW W\SH VFUHZGULYHUV 3OLHUV DQG 1HHGOH 1RVH 3OLHUV 9ROW  2KP 0HWHU $& '& 2KPV ZLWK ³1HHGOH´ 7\SH 3UREHV



2SHUDWLRQ &RQWURO )HDWXUHV )HDWXUHV DQG DSSHDUDQFH ZLOO YDU\ WKURXJKRXW WKLV PDQXDO



/RDG 'LVKZDVKHU



)RU EHVW GLVK ZDVKLQJ UHVXOWV IROORZ WKH UDFN ORDGLQJ JXLGHOLQHV IRXQG LQ WKH /RDGLQJ WKH GLVKZDVKHU UDFNV VHFWLRQ 1R SUHULQVLQJ RI QRUPDO IRRG VRLO LV UHTXLUHG 6FUDSH RII KDUG VRLOV LQFOXGLQJ ERQHV WRRWKSLFNV VNLQV DQG VHHGV 5HPRYH OHDI\ YHJHWDEOHV PHDW WULPPLQJV DQG H[FHVVLYH DPRXQWV RI JUHDVH RU RLO 5HPRYH DFLGLF IRRG VRLOV WKDW FDQ GLVFRORU VWDLQOHVV VWHHO $GG 'HWHUJHQW



$GG QHHGHG DPRXQW RI GHWHUJHQW WR WKH GHWHUJHQW GLVSHQVHU 8VH D GHWHUJHQW VXFK DV &DVFDGH &RPSOHWH $OOLQ $FWLRQ3DFVŒ 6HH 'HWHUJHQW 'LVSHQVHU LQ WKH 8VLQJ WKH GLVKZDVKHU VHFWLRQ $GG 5LQVH $JHQW



$GG 5LQVH $JHQW WR WKH ULQVH DJHQW GLVSHQVHU 6HH 8VH D 5LQVH $JHQW VXFK DV &DVFDGHŠ5LQVH $LGŒ 6HH WKH 8VLQJ WKH GLVKZDVKHU VHFWLRQ 6HOHFW &\FOH



3UHVV WKH 6HOHFW &\FOH SDG IRU WKH GHVLUHG ZDVK F\FOH 7KH OLJKW QH[W WR WKH 6HOHFW &\FOH SDG ZLOO EH RQ WR LQGLFDWH ZKLFK ZDVK F\FOH KDV EHHQ VHOHFWHG 7KH F\FOH PD\ EH VHOHFWHG ZLWK WKH GRRU LQ WKH RSHQ SRVLWLRQ 7KH F\FOH ZLOO QRW VWDUW XQWLO DIWHU WKH GRRU LV FORVHG DQG 6WDUW VHOHFWHG $XWR6HQVH RQ VRPH PRGHOV +HDY\



1RUPDO



/LJKW



7KLV F\FOH DXWRPDWLFDOO\ VHQVHV WKH VRLO OHYHO DQG DGMXVWV WKH ZDVK F\FOH DFFRUGLQJO\ 7KLV F\FOH LV PHDQW IRU KHDYLO\ VRLOHG GLVKHV FRRNZDUH SRWV RU SDQV ZLWK GULHGRQ RU EDNHGRQ VRLOV (YHU\GD\ GLVKHV DUH VDIH WR EH XVHG LQ WKLV F\FOH 7KLV F\FOH LV PHDQW IRU QRUPDO HYHU\GD\ VRLO OHYHOV DQG LV GHVLJQHG WR FRQVHUYH ERWK ZDWHU DQG HQHUJ\ 127( 1RUPDO ZDV XVHG WR UDWH WKH HQHUJ\ HIILFLHQF\ RI WKLV GLVKZDVKHU 7KLV F\FOH LV IRU OLJKW WR PHGLXP VRLOHG GLVKHV ,W LV VDIH IRU FKLQD DQG FU\VWDO



5LQVH RQ VRPH PRGHOV 



)RU ULQVLQJ SDUWLDO ORDGV WKDW ZLOO EH ZDVKHG ODWHU 'R QRW XVH GHWHUJHQW 'HWHUJHQW LV QRW GLVSHQVHG GXULQJ WKH ULQVH F\FOH



6HOHFW 2SWLRQV



7KH OLJKW E\ WKH VHOHFWHG SDG ZLOO EH 21 WR LQGLFDWH ZLWK 2SWLRQ KDV EHHQ VHOHFWHG :DVK 7HPS %RRVW RQ VRPH PRGHOV :DVK 7HPS 6DQL RQ VRPH PRGHOV 







+HDWHG 'U\ 2II



6KXWV RII WKH KHDW GU\LQJ RSWLRQ 'LVKHV DLU GU\ QDWXUDOO\ DQG HQHUJ\ LV VDYHG 2SHQ WKH GLVKZDVKHU GRRU WR VSHHG GU\LQJ



+HDWHG 'U\ 2Q



7XUQV RQ WKH KHDWHU IRU IDVWHU GU\LQJ 7KLV F\FOH PD\ H[WHQG WKH WLPH WR \RXU ZDVK F\FOH XS WR  PLQXWHV 7KLV RSWLRQ LV QRW DYDLODEOH ZLWK WKH 5LQVH F\FOH



6WHDP 3UHZDVK 



)RU XVH ZLWK KHDYLO\ VRLOHG DQGRU GULHGRQ EDNHGRQ VRLOV 7KLV RSWLRQ 0867 E\ VHOHFWHG 35,25 WR VWDUWLQJ WKH F\FOH 7KH 6WHDP RSWLRQ DGGV DSSUR[LPDWHO\  PLQXWHV WR WKH F\FOH WLPH 7KLV RSWLRQ LV DYDLODEOH ZLWK +HDYH $XWR 6HQVH DQG 1RUPDO F\FOHV



RQ VRPH PRGHOV :DVK =RQHV RQ VRPH PRGHOV 'HOD\ +RXUV RQ VRPH PRGHOV 



6HOHFWLQJ HLWKHU WKH 8SSHU RU /RZHU :DVK =RQHV ZLOO WDUJHW GLVK ZDVKLQJ RI MXVW RQH UDFN 7KLV ZLOO VKRUWHQ WKH F\FOH WLPH DQG FRQVHUYH HQHUJ\ 7KLV RSWLRQ FDQ EH XVHG ZKHQ WKHUH LV RQO\ KDOI D ORDG RI GLVKHV 'HOD\V WKH VWDUW RI D ZDVK F\FOH XS WR  WR  KRXUV GHSHQGLQJ RQ PRGHO 3UHVV 'HOD\ +RXUV WR VHOHFW WKH QXPEHU RI KRXUV WKHQ SUHVV 6WDUW RQH WLPH WR EHJLQ FRXQWGRZQ 7KH F\FOH ZLOO VWDUW RQH DOORWWHG WLPH KDV H[SLUHG



&RQWURO /RFN






(QHUJ\ 6PDUW



:KHQ FRQQHFWHG WR D VPDUW PHWHU DQG \RXU HOHFWULF FRPSDQ\ WKH GLVKZDVKHU ZLOO DXWRPDWLFDOO\ GHOD\ VWDUWLQJ D F\FOH GXULQJ WKH PRUH H[SHQVLYH SHDN GHPDQG WLPHV DQG UXQ ZKHQ GHPDQG LV ORZ +RZHYHU \RX FDQ RYHUULGH WKH GHOD\ VHWWLQJV DQG XVH WKH GLVKZDVKHU DV QHHGHG /HDUQ PRUH DERXW (QHUJ\ 6PDUW XQGHU WKH 8VLQJ WKH GLVKZDVKHU VHFWLRQ



6WDUW 'LVKZDVKHU 6WDUW



'RRU FDQ EH RSHQ WR VHOHFW WKH GHVLUHG RSWLRQV 3UHVV WKH 6WDUW SDG DQG FORVH WKH GRRU ZLWKLQ  VHFRQGV WR VWDUW WKH F\FOH RU EHJLQ WKH 'HOD\ +RXUV FRXQWGRZQ 7KH ZDVK F\FOH ZLOO EHJLQ VKRUWO\ DIWHU FORVLQJ WKH GRRU ,I WKH GRRU LV RSHQ WKH LOOXPLQDWHG OLJKWV ZLOO WXUQ RII LI D SDG LV QRW SUHVVHG ZLWKLQ WZR PLQXWHV  7R DFWLYDWH WKH GLVSOD\ FORVH DQG RSHQ WKH GRRU RU SUHVV DQ\ SDG



,QWHUUXSW RU 3DXVH



7R LQWHUUXSW RU SDXVH D GLVK F\FOH VORZO\ RSHQ WKH GRRU 2SHQLQJ WKH GRRU ZLOO FDXVH WKH ZDVK F\FOH WR SDXVH 7KH GLVKZDVKHU ZLOO EHHS HYHU\ PLQXWH WR UHPLQG \RX WR FORVH WKH GRRU 7R UHVWDUW RU UHVXPH WKH F\FOH SUHVV 6WDUW DQG FORVH WKH GRRU



&DQFHO



7R FDQFHO D ZDVK F\FOH SUHVV DQG KROG WKH 6WDUW SDG IRU  VHFRQGV DQG FORVH GRRU 7KH GLVKZDVKHU ZLOO GUDLQ HPLW D EHHS VRXQG DQG WKH ZDVK F\FOH OLJKW ZLOO WXUQ 2))



&\FOH &RPSOHWLRQ 6DQLWL]HG



'LVSOD\HG DW WKH HQG RI WKH F\FOH ZKHQ :DVK 7HPS 6DQL 6DQLWL]H KDV EHHQ VHOHFWHG DQG WKH GLVKZDVKHU KDV PHW WKH UHTXLUHPHQWV RI VDQLWL]DWLRQ 6HH :DVK 7HPS 6DQL IRU FRPSOHWH RSWLRQ GHVFULSWLRQ 2SHQLQJ WKH GRRU RU SUHVVLQJ DQ\ NH\ ZKLOH GRRU LV FORVHG ZLOO WXUQ RII WKH OLJKW



&OHDQ



'LVSOD\HG ZKHQ D ZDVK F\FOH LV FRPSOHWH 7KH OLJKW VWD\V 21 DV D UHPLQGHU WKDW WKH GLVKHV DUH FOHDQ 2SHQLQJ WKH GRRU RU SUHVVLQJ DQ\ NH\ ZKLOH WKH GRRU LV FORVHG ZLOO WXUQ WKH OLJKW RII



&\FOH &KDUW 7KH &\FOH &KDUW H[SODLQV WKH VHJPHQWV RI D F\FOH F\FOHV IRU DOO PRGHOV LQFOXGHG F\FOHV GHSHQG RQ WKH PRGHO  ,W H[SODLQV ZKDW WR H[SHFW IRU ILOO DQG GUDLQ WLPHV ZKLFK GHSHQG RQ HLWKHU D IXOO RU SDUWLDO GUDLQ VHH GUDLQ VHFWLRQ IRU GUDLQ SXPS DOJRULWKP  ,W SURYLGHV WKH FLUFXODWLRQ WLPH LQ HDFK VHJPHQW WKLV FKDUW GRHV QRW LQFOXGH GU\ F\FOHV VHH GU\ VHFWLRQ  7LPHV ZLOO YDU\ GHSHQGLQJ RQ WXUELGLW\ UHVSRQVH



2Q WKH 1HZ  *( 'LVKZDVKHU RSWLRQV PD\ FKDQJH F\FOH VHJPHQWV ‡ 6DQL LV QRW F\FOH LW LV DQ RSWLRQ ZKLFK ZLOO DGG DQ H[WUD  PLQXWHV LQ VRPH ULQVH F\FOHV DQG EULQJ WKH PD[LPXP WHPSHUDWXUH WR  GHJUHHV ) DGGLQJ XS WR  PLQXWHV WR F\FOH  ‡ 6WHDP RSWLRQ ZLOO FKDQJH WKH VHJPHQWV SUHZDVK   FKDQJHV KHDWHU RSHUDWLRQ  ‡ 6HOHFWLQJ :DVK %RRVW 2SWLRQ ZLOO DGG  PLQXWHV WR SUHZDVK  DQG SRVW ZDVK  ‡ 86$ 8SSHU 6SUD\ $UP ZKHQ D QXPEHU LV SODFHG EHIRUH 86$ LW LQGLFDWHV WKH DSSUR[LPDWH WLPH LQ VHFRQGV RI RSHUDWLRQ ‡ /6$ /RZHU 6SUD\ $UP ZKHQ D QXPEHU LV SODFHG EHIRUH /6$ LW LQGLFDWHV WKH DSSUR[LPDWH WLPH LQ VHFRQGV RI RSHUDWLRQ



‡ 3XOVLQJ DGYLVHV WKH RSHUDWLRQ KDV EXLOW LQ SDXVHV VHH GLYHUWHU RSHUDWLRQ LQ WKH FLUFXODWLRQ SRUWLRQ RI WKLV JXLGH  ‡



$XWR +RW 6WDUW ,I LQFRPLQJ ZDWHU WHPS LV EHORZ ƒ ) $XWR +RW 6WDUW LV LQLWLDWHG WKLV FDQ DGG XS WR  H[WUD VHJPHQWV DW WKH EHJLQQLQJ RI WKH F\FOH LQ DWWHPSW WR SXUJH WKH KRPH ZDWHU OLQHV RI FRROHU ZDWHU



&\FOH 7LPHV &\FOH WLPHV ZLOO YDU\ GHSHQGLQJ RQ RSWLRQV VHOHFWHG LQFRPLQJ ZDWHU WHPSHUDWXUH DQG VRLO OHYHO VRPH PRGHOV 



&\FOH 7HPSHUDWXUHV ,QFRPLQJ ZDWHU WHPSHUDWXUH RI ƒ ) ² ƒ ) LV UHFRPPHQGHG IRU SHDN SHUIRUPDQFH 7KH  SDVV KHDWLQJ HOHPHQW TXLFNO\ KHDWV WKH ZDWHU IRU RSWLPXP SHUIRUPDQFH



7URXEOHVKRRWLQJ 'LDJQRVWLF (UURU &RGH 'LVSOD\ 0RGH &RQVXPHUV ZLOO QRW EH DOHUWHG RI HUURUV WKH FRQWURO PXVW EH SURPSWHG LQWR WKLV PRGH $ WHFKQLFLDQ PD\ HQWHU RU FRQVXPHU PD\ EH SURPSWHG LQWR WKLV PRGH DV D SUHGLDJQRVWLF WRRO RQO\ 'RRU VZLWFK RSHUDWLRQ FDQ EH YHULILHG LQ WKH ILUVW  VHFRQGV RI WKLV PRGH 1R ORDG FRQWURO LV SURJUDPPHG LQWR HUURU FRGH PRGH (UURUV DUH ORJJHG DQG ZLOO QRW VWRS RSHUDWLRQ RI WKH GLVKZDVKHU 7KH FRQWURO ZLOO VKRZ WKHVH HUURUV LI GHWHFWHG ‡ 'RRU VZLWFK RSHUDWLRQ LQWHUDFWLYH  ‡ $OHUW RI PLQLPXP ZDWHU WHPSHUDWXUH ZDV QRW PHW GXULQJ WKH ODVW  RI  F\FOHV ‡ $OHUW RI D WKHUPLVWRU HUURU ‡ $OHUW RI D WXUELGLW\ VHQVRU HUURU ‡ $OHUW RI D FRPPXQLFDWLRQ HUURU EHWZHHQ PDLQ FRQWURO DQG 8, FRQWURO



6HUYLFH 0RGH (QWU\ RI VHUYLFH PRGH LV DFFRPSOLVKHG ZKLOH XQLW LV LQ WKH HUURU FRGH PRGH ,W DOORZV WKH WHFKQLFLDQ WR FRQWURO ORDGV RU RXWSXW YROWDJH IURP WKH PDLQ FRQWURO ERDUG 6HUYLFH PRGH DOORZV WHFKQLFLDQV WR RSHUDWH WKH IROORZLQJ ORDGV WR YHULI\ RSHUDWLRQ RU WR GLDJQRVH FRPSRQHQWV ‡ 'UDLQ 3XPS ‡ :DWHU 9DOYH ‡ &LUFXODWLRQ 3XPS ‡ +HDWHU ‡ 'HWHUJHQW 0RGXOH



0DLQ &RQWURO 6HUYLFH /(' 7KH PDLQ FRQWURO ERDUG KDV D VHUYLFH /(' ,W¶V IXQFWLRQ LV WR DLG WKH WHFKQLFLDQ LQ SURSHUO\ GLDJQRVLQJ D FRQWURO SUREOHP DQG SURYLGLQJ IHHGEDFN DV WR VWDWXV RI WKH PDLQ FRQWURO 7KH VHUYLFH /(' ZLOO LQGLFDWH ‡ 8QLW LV QRW UXQQLQJ D F\FOH VWDQGE\  ‡ 8QLW LV LQ D GHOD\ VWDUW FRQGLWLRQ ‡ 8QLW LV UXQQLQJ D F\FOH ‡ 8QLW LV SDXVHG ‡ 8QLW LV LQ D F\FOH FRPSOHWHG FRQGLWLRQ ‡ 8QLW LV LQ D 'HPR 0RGH ‡ &RPPXQLFDWLRQ KDV EHHQ ORVW EHWZHHQ PDLQ FRQWURO DQG 8, FRQWURO ‡ 6RIWZDUH HUURU ‡ 1R '& SRZHU JHQHUDWHG E\ PDLQ FRQWURO



'HWDLOHG 'LDJQRVWLFV DUH DYDLODEOH LQ HDFK 6HFWLRQ RI WKLV 0DQXDO







&RQWURO LV LQWHUSUHWLQJ GRRU DV FORVHG



/('V )ODVKLQJ



&RQWURO LV LQWHUSUHWLQJ GRRU DV RSHQ



'LDJQRVWLF (UURU &RGHV $IWHU WKH GRRU FKHFN WKH FRQWURO ZLOO HQWHU D PRGH WR GLVSOD\ DQ\ HUURU FRGHV WKDW DUH FXUUHQWO\ GHWHFWHG E\ WKH FRQWURO ,I WKH DERYH /(' LOOXPLQDWHV LW LQGLFDWHV WKH HUURU FRQGLWLRQ LV SUHVHQW 7KHVH HUURU GLVSOD\V FDQQRW EH FOHDUHG PDQXDOO\ WKH\ ZLOO EH DXWRPDWLFDOO\ FOHDUHG E\ WKH FRQWURO ZKHQ WKH HUURU FRQGLWLRQ LV QR ORQJHU SUHVHQW 'LDJQRVWLF (UURU PRGH ZLOO WLPH RXW DIWHU  PLQXWHV /('



(UURU 7\SH



(UURU &DXVHV



6WDUW



&RPPXQLFDWLRQV )DLOXUH



8VHU ,QWHUIDFH FRQWURO LV XQDEOH WR FRPPXQLFDWH ZLWK WKH PDFKLQH FRQWURO



+HDWHG 'U\



:DVK 7HPSHUDWXUH (UURU



7KH PLQLPXP ZDVK WHPSHUDWXUH RI ƒ) ZDV QRW UHDFKHG GXULQJ  RI WKH SDVW  ZDVK F\FOHV



:DVK %RRVW



7KHUPLVWRU (UURU



&RQWURO LV GHWHFWLQJ D VKRUW RU RSHQ FLUFXLW DW WKH WKHUPLVWRU



&OHDQ



7XUELGLW\ 6HQVRU (UURU



&RQWURO LV GHWHFWLQJ D VKRUW RU RSHQ FLUFXLW DW WKH WXUELGLW\ VHQVRU



/RFN



$OZD\V ,OOXPLQDWHG



,OOXPLQDWHV WR WHOO XVHU WKDW 'LDJQRVWLF &RGH 'LVSOD\ 0RGH LV DFWLYH



127,&( $1< .(< 35(66(6 27+(5 7+(1 &






/RDG 7R &RQWURO







'UDLQ 3XPS







  



7LPHRXW  1RWHV $WWHPSWV WR DXWRPDWLFDOO\ HPSW\ WXE 7DNHV DSSUR[LPDWHO\  VHFRQGV IURP QRUPDO OHYHO



:DWHU 9DOYH



$WWHPSWV WR DXWRPDWLFDOO\ ILOO WXE WR QRUPDO YROXPH 7DNHV DSSUR[LPDWHO\  PLQXWH WR WKH QRUPDO OHYHO



&LUFXODWLRQ 3XPS



&KDQJHV VSUD\ DUP YLD FKDQJLQJ GLYHUWHU HYHU\  VHFRQGV 5XQV IRU PD[LPXP RI  PLQXWHV



+HDWHU



7XUQV KHDWHU RQ IRU PD[LPXP RI  PLQXWHV



'HWHUJHQW 0RGXOH



7XUQV VRDS GLVSHQVH VROHQRLG RQ IRU PD[LPXP RI  VHFRQGV



([LWLQJ 6HUYLFH 0RGH 7R H[LW WKH 6HUYLFH 0RGH IURP /RDG &RQWURO 0RGH SUHVV DQG KROG &\FOH 6HOHFW DQG 6WDUW WRJHWKHU ± VHFRQGV %RWK (UURU DQG 6HUYLFH 0RGHV ZLOO WLPHRXW DIWHU DSSUR[LPDWHO\  PLQXWHV



127,&( (UURU DQG 6HUYLFH 0RGH ZLOO WLPH RXW DIWHU  PLQXWHV RI QRQXVH $ FRQVXPHU VKRXOG QHYHU EH GLUHFWHG LQWR WKLV GLDJQRVWLF PRGH



)ODVKLQJ /LJKWV )ODVKLQJ /('¶V RU 'LVSOD\ VRPH PRGHOV LV DQ LQGLFDWLRQ WKH FRQWURO LV ZDLWLQJ IRU D VWDUW FRPPDQG RU WKH GRRU LV LQ WKH RSHQ SRVLWLRQ 7KHUH DUH QR HUURU FRGHV WKDW ZLOO DXWRPDWLFDOO\ GLVSOD\ RU FDXVH D QR UXQ FRQGLWLRQ 7KH GRRU VZLWFK FDQ EH FKHFNHG LQ HUURU FRGH PRGH ,I ERDUG FRPPXQLFDWLRQV LV DQ LVVXH ORRN IRU HUURUV RQ WKH PDLQ ERDUG VHUYLFH /(' $OO RI WKH DERYH GLDJQRVWLFV DUH FRYHUHG LQ WKLV PDQXDO



ƒ )DKUHQKHLW  &KHFN IRU SURSHU ZDWHU ILOO OHYHO XVH VHUYLFH PRGH VHH ILOO VHFWLRQ RI WKLV JXLGH   7HVW ZDWHU KDUGQHVV ZLWK :'; RU :;; WHVW VWULS $GMXVW GHWHUJHQW XVH DFFRUGLQJO\ FKHFN 2ZQHU¶V 0DQXDO RU GHWHUJHQW XVH LQVWUXFWLRQV  8VH KLJK UDWHG GHWHUJHQWV WDEOHWV RU SDFNV ZRUN EHVW 5HIHU WR RZQHU¶V PDQXDO  8VH D ULQVH DJHQW  /RDG GLVKZDVKHU SHU RZQHU PDQXDO  6HOHFW SURSHU F\FOH UHIHU WR RZQHU¶V PDQXDO  &RQILUP :DVK =RQH VHWWLQJ RQ PRGHO *'7 LV VHW WR ERWK XSSHU DQG ORZHU ]RQHV



:DWHU RQ )ORRU ‡ &KHFN WXE JDVNHW ‡ &KHFN GRRU JDVNHW ‡ &KHFN VXPS PRGXOH VHDO ‡ &KHFN ZDVK DQG GUDLQ SXPS ‡ &KHFN ZDVK DQG GUDLQ SXPS KRVHV ‡ &KHFN ILOO YDOYH DQG KRVH ‡ &KHFN ILOO IXQQHO VHDO ‡ &KHFN ILOO IXQQHO IRU SODVWLF IODVK



1RLVH ‡ 'RRU ± &KHFN IRU KLQJH QRLVH RU LQWHUIHUHQFH ± &KHFN IRU VSULQJ RU FDEOH LQWHUIHUHQFH RU GDPDJH ± ,V 'RRU KLWWLQJ FDELQHWV" ± &KHFN IRU ZRUQ RU GDPDJHG UROOHU ‡ :DVK 1RLVH ± $UH VSUD\ DUPV KLWWLQJ GLVKHV RU UDFNV EDVNHWV HWF ± :DVK PRWRU SXPS QRLVH UHPRYH DQG FOHDQ RU UHSODFH DV QHHGHG ± &KHFN IRU FRUUHFW ZDWHU OHYHO ± :DVK PRWRU ZLOO F\FOH RQ DQG RII DV LW DOWHUQDWHV VSUD\ DUPV VHH &LUFXODWLRQ 6HFWLRQ IRU GHWDLOV  ‡ 'UDLQ 1RLVH ± &KHFN IRU FRUUHFW GUDLQ KRVH LQVWDOODWLRQ ± )RUHLJQ PDWHU LQ GUDLQ SXPS UHPRYH DQG FOHDQ RU UHSODFH DV QHHGHG ± &KHFN IRU GUDLQ KRVH V\VWHP YLEUDWLRQ ± 'UDLQ PRWRU ZLOO F\FOH GXULQJ GUDLQ VHH GUDLQ VHFWLRQ IRU GHWDLOV  7KH EHORZ QRLVH H[SODQDWLRQV DUH FRYHUHG LQ WKH 8VH DQG &DUH %RRN 1RLVH



1RUPDO 2SHUDWLQJ 6RXQGV 'HWHUJHQW FXS RSHQLQJ



7KHVH DUH DOO QRUPDO 1R DFWLRQ UHTXLUHG



:DWHU HQWHULQJ GLVKZDVKHU 7KH ZDVK PRWRU VWRSV DQG VWDUWV DW YDULRXV WLPHV GXULQJ WKH F\FOH 6SUD\ DUPV VWDUW DQG VWRS DW YDULRXV WLPHV 'UDLQ SXPS VRXQGV GXULQJ SXPS RXW 'UDLQ SXPS VWDUWV DQG VWRSV VHYHUDO WLPHV GXULQJ HDFK GUDLQ



'LVKZDVKHU 'RHV 1RW 6WDUW ‡ &KHFN YROWDJH LQSXW WR WKH GLVKZDVKHU ‡ 9HULI\ GRRU VZLWFK RSHUDWLRQ HUURU FRGH PRGH  ‡ 6WDUW SDG PXVW EH SUHVVHG ZLWKLQ  ±  VHFRQGV RI FORVLQJ WKH GRRU 6DIHW\ )HDWXUH  ‡ &KHFN PDLQ ERDUG VHUYLFH /(' VHH PDLQ ERDUG GLDJQRVWLFV  ‡ 9HULI\ XQLW LV QRW LQ GHPR PRGHVHH VHUYLFH /(' LQ WKH PDLQ ERDUG GLDJQRVWLFV 



6\PSWRP ,I WKH VWDUW EXWWRQ HLWKHU GRHV QRW UHVSRQG RU LW PDNHV D WULSOH EHHS VRXQG HYHU\ WLPH LWV SUHVVHG $1' DOO RWKHU EXWWRQV UHVSRQG DV QRUPDO« 'LDJQRVLV 7KH XQLW PD\ EH LQ GHPR PRGH &XUH 7R H[LW GHPR PRGH KROG ³67$57´ DQG ³+($7(' '5


6HUYLFH /(' 7KH 6HUYLFH /(' LV ORFDWHG RQ WKH PDLQ FRQWURO ERDUG WKH FRQWURO ZLOO QHHG WR EH GURSSHG WR VHUYLFH SRVLWLRQ WR REVHUYH WKH /(' 7KH VHUYLFH /(' ZLOO DGYLVH RI WKH FRQWURO VWDWXV FRPPXQLFDWLRQ RU VRIWZDUH SUREOHPV IRU IXOO GHWDLOV VHH WKH PDLQ FRQWURO ERDUG GLDJQRVWLF VHFWLRQ RI WKLV JXLGH



&RPSRQHQW /RFDWRU 9LHZV )URQW 9LHZ



6LGH 9LHZ



%RWWRP 9LHZ



:LUH +DUQHVVHV DUH DYDLODEOH DV VHUYLFH SDUWV FKHFN SDUWV ORRNXS VFUHHQV IRU FRUUHFW KDUQHVV QHHGHG 'RRU KDUQHVV $& KDUQHVV LQFOXGHV KHDWLQJ HOHPHQW ZDVK SXPS DQG GUDLQ SXPS LQFOXGHG LQ WKLV KDUQHVV LV D GUDLQ SXPS 7&2  $OVR DYDLODEOH LV D '& KDUQHVV LQFOXGHV GRRU ODWFK DVVHPEO\ ZLULQJ IORRG VZLWFK ZDWHU YDOYH DQG WXUELGLW\ VHQVRU ZLULQJ RQ VRPH PRGHOV 



6XPS &RPSRQHQWV 7RS



6XPS &RPSRQHQWV %RWWRP



7XE DQG 6WUXFWXUH 7KH 7XE DQG 6WUXFWXUH VHFWLRQ RI WKLV JXLGH ZLOO FRYHU OHYHOLQJ GRRU EDODQFH UDFNV WRH NLFN MXQFWLRQ ER[ PDLQ FRQWURO ERDUG  GRRU GRRU FRPSRQHQWV UHPRYLQJ DQG VHSDUDWLRQ RI WKH VFUHZ OHVV DSSHDUDQFH GRRU DV ZHOO ,W DOVR GHWDLOV WKH VXPS PRGXOH DQG UHPRYDO GHWDLOV RI WKH VXPS FRPSRQHQWV ZLOO EH FRYHUHG LQ WKH FLUFXODWLRQ RU GUDLQ VHFWLRQV RI WKLV JXLGH



,W LV LPSRUWDQW WR KDYH WKH EHOORZV RQ WRS RI WKH µWDE¶ RQ WKH RIIVHW OHJ DVVHPEO\



7RH .LFN 5HPRYH  ±  ³ +H[ KHDG VFUHZV 7KH EHOORZV LV D VWLII YLQ\O DQG FDQ EH SXOOHG IURP DERYH DQG WXFNHG EDFN LQWR SODFH ZKHQ WKH GRRU LV JRLQJ WR EH UHPRYHG



*'7 6RXQG LQVXODWLRQ 2Q WKH *'7 PRGHO RQO\ WKHUH LV D VRXQG XSJUDGH ZKLFK PDNHV WKLV XQLW YHU\ TXLHW LW LQFOXGHV H[WUD LQVXODWLRQ DQG D  SLHFH YLQ\O EHOORZV DOVR VHH ,QVWDOO LQIR HDUOLHU LQ WKLV JXLGH  7KH EHOORZV LV FOLSSHG WR WKH RXWHU GRRU SDQHO DQG WR WKH WRS RI WKH WRH NLFN 7KH VHFRQG SDUW RI WKH YLQ\O EHOORZV LV DWWDFKHG WR WKH EDFN RI WKH WRH NLFN7KHUH LV DOVR DQ LQVXODWLRQ EORFN DWWDFKHG WR WKH XQGHUVLGH RI WKH WRH NLFN



7KH ILUVW  *'7 PRGHOV SURGXFHG ZLOO EH D RQH SLHFH EHOORZV GHVLJQ WKH EHOORZV ZLOO EH WDSHG WR WKH LQVLGH RI WKH RXWHU GRRU SDQHO URXWLQJ WKH VDPH ZDV DV WKH  SLHFH DQG WKHQ EHKLQG WKH WRH NLFN 7R DLG VHUYLFH RI GRRU UHPRYDO PDLQ FRQWURO ZDWHU YDOYH HWF UHPRYH WKH WRH NLFN SXOO WKH EHOORZV RXW IURP WKH ERWWRP DQG EULQJ LW DURXQG WR WKH IURQW WDSLQJ LW WR WKH IURQW RI WKH GRRU



-XQFWLRQ %R[



*( )DFWRU\ 6HUYLFH 7HFKQLFLDQV DUH 5(48,5(' WR IROORZ /RFNRXW  7DJRXW /272  6WHS 3URFHVV SULRU WR EHJLQQLQJ UHSDLU



±  ±



7KH -XQFWLRQ %R[ LV ORFDWHG EHKLQG WKH WRH NLFN RQ WKH ULJKW KDQG VLGH RI WKH GLVKZDVKHU ,W KRXVHV WKH KRPH HOHFWULFDO FRQQHFWLRQ WR WKH GLVKZDVKHU 7KH  9$& VXSSO\ FRQQHFWLRQ FDQ EH PDGH ZLWK WKH KDUQHVV WKDW FRPHV ZLWK WKH GLVKZDVKHU ZKLFK FRQQHFWV WR D KDUGZLUH W\SH LQVWDOO RU DQ RSWLRQDO TXLFNGLVFRQQHFW FRUG *3)4'&RUG DYDLODEOH VHSDUDWHO\ ZKLFK SOXJV LQWR D ZDOO RXWOHW DQG DOVR SOXJV LQWR WKH FRQWURO VHH LQVWDOODWLRQ JXLGH  7KH FRYHU LV KHOG LQ SODFH ZLWK D ´ KH[ KHDG VFUHZ RQ WKH OHIW VLGH DQG WDE RQ WKH ULJKW VLGH WR UHPRYH WKH FRYHU UHPRYH WKH VFUHZ DQG SXOO RXW DQG WR OHIW WR UHOHDVH WKH WDE



/HYHOLQJ /HJV 7KHUH DUH  OHYHOLQJ OHJV ORFDWHG RQ WKH EDVH UDLOV RI WKH GLVKZDVKHU 7R DFFHVV WKH OHYHO OHJV UHPRYH WKH WRH NLFN 7R UDLVH WKH GLVKZDVKHU WXUQ WKH OHYHO OHJV FRXQWHU FORFNZLVH



7R UHSODFH D OHYHO OHJ WKH GLVKZDVKHU ZLOO KDYH WR EH GHLQVWDOOHG DQG SODFHG RQ LW¶V EDFN $V ZLWK SDVW PRGHOV LI WKH EDVH UDLO OHYHO OHJ KROHV VWULS XVH  QXWV :([' SDFNDJH LQFOXGHV  GR]HQ QXWV WR DFW DV MDP QXWV DERYH DQG EHORZ WKH EDVH UDLO



$OO *URXQG :LUHV 0XVW EH 6HFXUHO\ $WWDFKHG



±  ±



8SSHU 5DFN



 5HPRYH WKH FOLS VHFXULQJ WKH EUDFNHW WR WKH UDFN E\ SUHVVLQJ WKH WDE DQG OLIWLQJ WKH FOLS IURP WKH EUDFNHW



$GMXVWDEOH DQG VWDQGDUG XSSHU UDFNV DUH DYDLODEOH GHSHQGLQJ RQ PRGHO DGMXVWDEOH LV VKRZQ  0RGHOV ZLWK QRQDGMXVWDEOH UDFNV ZLOO KDYH  UROOHUV SHU EUDFNHW LQVWHDG RI  UROOHUV RQ WKH DGMXVWDEOH UDFN



 3XVK WKH ERWWRP RI WKH EUDFNHW LQWR WKH UDFN  7XUQ WR UHPRYH WKH EUDFNHW



7R UHPRYH RU DGMXVW 8SSHU 5DFN WKH 5DLO (QG &DS PXVW EH UHPRYHG 3UHVV WKH WDE LQZDUG RU WR WKH FHQWHU RI WKH GLVKZDVKHU DQG SXOO WKH (QG &DS RXW 5DFN PD\ QRZ EH SODFHG LQ HLWKHU XSSHU RU ORZHU SRVLWLRQ 6HH 8VH DQG &DUH %RRN 



$ 7 7RU[ LV UHTXLUHG WR UHPRYH 5DFN DQG 7XE 5ROOHUV 7R UHPRYH WKH 5ROOHU %UDFNHW IURP WKH 8SSHU 5DFN  5HPRYH WKH UDFN DVVHPEO\ IURP WKH GLVKZDVKHU ±  ±



7R UHPRYH WKH 0LG &RQGXLW DVVHPEO\ SXVK EDFN RQ WKH WDE DQG VOLGH WKH FRQGXLW RII WKH XSSHU UDFN



7R UHPRYH WKH /RZHU 5DFN 5ROOHU V\VWHP UHOHDVH WKH WDEV E\ SXOOLQJ WKH &DUULHU &RYHU XS 5ROOHUV FDQ EH UHPRYHG ZLWK WKH FRYHU UHPRYHG 7KH 5ROOHU &DUULHU FDQ QRZ EH VOLG RII WKH 5DFN



6LOYHUZDUH %DVNHW PD\ EH DWWDFKHG WR WKH ,QQHU 'RRU VRPH PRGHOV RU KXQJ RQ WKH IURQW RI WKH /RZHU 5DFN 6HH 8VH DQG &DUH %RRN 



/RZHU 5DFN



6RPH PRGHOV KDYH DGMXVWDEOH  UHPRYDEOH WLQH FRQILJXUDWLRQV 6HH FRQVXPHUV VHH 8VH DQG &DUH %RRN 



5HYHUVLEOH DQG )ROG 'RZQ 7LQHV 6RPH PRGHOV KDYH 5HYHUVLEOH 7LQHV DOORZLQJ WKH XVHU IOH[LELOLW\ DV WR GLUHFWLRQ GLVK ZDUH ILWV LQ WKH ORZHU UDFN 6RPH PRGHOV KDYH IROG GRZQ WLQHV ZKLFK DOORZ WKH XVHU WR IROG GRZQ DQG SODFH ODUJH ERZOV SRWV DQG SDQV ZLWKRXW EHQGLQJ RU GDPDJLQJ WKH UDFNV &RPSOHWH GHWDLOV IRU WKHVH IHDWXUHV DUH DYDLODEOH LQ WKH XVH DQG FDUH ERRN 7KH /RZHU 5DFN 5ROOHU &DUULHU DVVHPEO\ LV FOLSSHG WR WKH UDFN DQG VHFXUHG LQ SODFH ZLWK WKH &DUULHU &RYHU



±  ±



6SDFHUV VKRZQ RXW RI 'RRU ± HDFK VLGH 



'RRU 6SULQJV DQG +LQJHV 7KH GRRU EDODQFH V\VWHP LV FRPSULVHG RI 6SULQJV &DEOHV 5ROOHUV DQG +LQJH $UP 7KH VSULQJ LV DGMXVWDEOH DV LW DWWDFKHV WR WKH UHDU RI WKH OHJ EDVH DVVHPEO\ 7KHUH DUH  KROHV LQ WKH OHJ KLJKHU RQ WKH OHJ FDXVHV PRUH WHQVLRQ RQ WKH VSULQJ



6SDFHUV VKRZQ LQ SURSHU ORFDWLRQ EHWZHHQ KLQJH UHFHLYHU DQG RXWHU GRRU SDQHO



7KH KLQJH V\VWHP LV FRPSULVHG RI RIIVHW OHJV SDUW RI WKH WXE DQG VWUXFWXUH V\VWHP DQG QRW D UHSODFHDEOH SDUW  KLQJH DUPV UHFHLYHUV  VXSSRUW EUDFNHWV DQG RQ 66 LQQHU GRRU PRGHOV D GRRU EUDFH



&RPSOHWHG DVVHPEO\ VKRZLQJ KLQJH UHFHLYHU RXWHU GRRU SDQHO DQG KLQJH DUP



7KH +LQJH 6\VWHP DOORZV WKH GRRU WR EH UHPRYHG ZKLOH WKH GLVKZDVKHU LW LV LQVWDOOHG ,QIRUPDWLRQ RQ GRRU UHPRYDO FDQ EH IRXQG LQ WKH GRRU VHFWLRQ RI WKLV JXLGH



127,&( 7KH ILUVW  *( 'LVKZDVKHUV SURGXFHG -XO\ DQG $XJXVW VHULDO QXPEHUV VWDUW ZLWK 0= 5=  ZLOO KDYH VSDFHUV WR HQVXUH SURSHU KHLJKW RI WKH GRRU DQG LQWHUDFWLRQ RI GRRU VWULNH WR WKH ODWFK DVVHPEO\ 'XULQJ WKH 0RQWK RI $XJXVW VHULDO 5= FKDQJH LQ SURGXFWLRQ ZLOO HOLPLQDWH WKH QHHG IRU WKHVH VSDFHUV 7KLV FKDQJH ZLOO EH RQ DOO XQLWV SURGXFHG LQ 6HSWHPEHU VHULDO 6= DQG DIWHU



,I D XQLW LV IRXQG WR QRW VWDUW DQG GRRU VZLWFKHV ZLOO QRW FORVH XVH (UURU 0RGH WR GHWHFW WKH VSDFHUV PD\ EH PLVVLQJ 'RRU ZLOO KDYH WR EH UHPRYHG WR YHULI\



±  ±



7XE 7ULP VRPH PRGHOV 



7XE *DVNHW DQG 7XE 7ULP



7KHUH DUH  VWULSV RQH RQ HDFK VLGH WKH\ VHUYH  SXUSRVHV 7KH PRVW LPSRUWDQW LV D VRXQG EDUULHU DQG WKH VHFRQG LV DSSHDUDQFH ZKHQ WKH GRRU LV RSHQHG ,W VOLGHV RQWR WKH WXE DQG FROODU DVVHPEO\



7KH 7XE *DVNHW VHDOV WKH WRS DQG VLGHV RI WKH GRRU WR WKH WXE WKH UHWDLQHU LV PROGHG LQWR WKH 3HUPD7XIŠ 7XE 7KH VHDO SXVKHV LQWR WKH UHWDLQHU DUHD RI WKH WXE 7KHUH LV D ULE DOVR PROGHG LQWR WKH WXE WR SURYLGH D SURSHU SRVLWLRQ HQG SRLQW IRU WKH JDVNHW 7R UHPRYH SXOO WKH JDVNHW IURP WKH UHWDLQHU DUHD 7R UHLQVWDOO SXVK WKH JDVNHW LQWR SODFH VWDUWLQJ ZLWK WKH FHQWHU 7KH JDVNHW KDV D FHQWHU PDUN DQG VKRXOG DOLJQ WR WKH FHQWHU RI WKH ODWFK DUHD 7KH JDVNHW VKRXOG HQG WRXFKLQJ WKH VWRSSLQJ SRLQW



'RRU 7KH 'RRU KDV '& YROWDJH RQO\ DQG KDV D VFUHZOHVV DSSHDUDQFH 7KH GRRU FRQWDLQV D 8VHU ,QWHUIDFH %RDUG ZLWK DOO WDFWLOH VZLWFKHV RQ WKH ERDUG 6RPH PRGHOV KDYH D  VHJPHQW GLVSOD\ RWKHUV KDYH /(' LQGLFDWRU OLJKWV 7KH GRRU DOVR KRXVHV WKH GHWHUJHQW PRGXOH ERWWRP GRRU VHDO DQG D SDVVLYH YHQWLQJ V\VWHP VHH GU\ VHFWLRQ 



7R UHPRYH 'RRU



*( )DFWRU\ 6HUYLFH 7HFKQLFLDQV DUH 5(48,5(' WR IROORZ /RFNRXW  7DJRXW /272  6WHS 3URFHVV SULRU WR EHJLQQLQJ UHSDLU  5HPRYH SRZHU WR WKH GLVKZDVKHU  5HPRYH WRH NLFN



±  ±



 'LVFRQQHFW GRRU ZLUH KDUQHVV DW WKH ERWWRP RI WKH PDLQ FRQWURO FRYHU



 5HOHDVH WKH  ZLUH WLHV KROGLQJ WKH KDUQHVV WR WKH WXE



 /RFDWH KLQJH SLQ ORFNLQJ SRLQW KROH LQ WKH RIIVHW OHJ DVVHPEO\



 ,QVHUW D  $OOHQ ZUHQFK RU VLPLODU VL]H WRRO WKURXJK WKLV KROH  JUDGXDOO\ RSHQ GRRU WR ƒ DQG FRQWLQXH WR LQVHUW WKH $OOHQ ZUHQFK WKURXJK ERWK WKH RIIVHW OHJ DQG KLQJH DUP XQWLO ORFNLQJ RI KLQJH KDV FRPSOHWHG



127,&( 8VLQJ D VPDOOHU GLDPHWHU WRRO ZLOO QRW SURSHUO\ ORFN WKH KLQJHV DQG GLIILFXOW\ ZLOO EH H[SHULHQFHG



 5HPRYH  ² ó´ KH[ KHDG VFUHZV DW ERWWRP RI GRRU



±  ±



 5HSHDW WKH ODVW VWHS RQ WKH RSSRVLWH VLGH



 /LIW GRRU RII XQLW



127,&( 7KH ILUVW  *( 'LVKZDVKHUV SURGXFHG -XO\ DQG $XJXVW VHULDO QXPEHUV VWDUW ZLWK 0= 5=  ZLOO KDYH WKH +LQJH /RFN 3RLQW DW DSSUR[ ƒ 'XULQJ WKH 0RQWK RI $XJXVW VHULDO 5= FKDQJH LQ SURGXFWLRQ ZLOO FKDQJH WKH KLQJH ORFN SRLQW DQJOH WR DSSUR[LPDWH ƒ DQJOH WR DOORZ HDVLHU GRRU UHPRYDO ZKHQ XQLWV DUH LQVWDOOHG WUXH IOXVK RU DQ H[WUD GHHS FRXQWHUWRS LV XVHG 7KLV FKDQJH ZLOO EH RQ DOO XQLWV SURGXFHG LQ 6HSWHPEHU VHULDO 6= DQG DIWHU  /LIW GRRU XS DSSUR[LPDWHO\  ,QFKHV



:KHQ UHLQVWDOOLQJ WKH GRRU OHW WKH GRRU KDQJ YHUWLFDO DV \RX VWDUW WR JXLGH WKH GRRU RQWR WKH KLQJH DUPV $V WKH GRRU GURSV DSSUR[LPDWHO\  LQFKHV OHW WKH WRS RI WKH GRRU IDOO WRZDUGV \RX DQG LW ZLOO GURS LQWR SODFH



,QQHU 'RRU 9HQW &RYHU 0XVW EH UHPRYHG WR VHSDUDWH WRS FRQWURO GRRUV 0XVW EH UHPRYHG WR UHPRYH IURQW FRQWURO FRQVROHV



8VH FDUH WR SUHYHQW GDPDJH WR WKH LQQHU GRRU  7LOW GRRU LQ YHUWLFDO 



±  ±



 ,QVHUW  SRFNHW VW\OH IODW EODGH VFUHZGULYHUV LQWR YHQW



 6OLGH WKH RXWHU GRRU SDQHO DZD\ IURP WKH FRQVROH RU FRQWURO SDQHO



 /LIW WR VHSDUDWH LQQHU DQG RXWHU GRRU SDQHOV



 7XUQ FRXQWHU FORFNZLVH WR UHPRYH 7R VHSDUDWH GRRU



127,&( 3RWHQWLDO (UJRQRPLF 5LVN *( )DFWRU\ 7HFKQLFLDQV PXVW XWLOL]H JRRG ERG\ SRVLWLRQ ZKHQ GLVDVVHPEOLQJ WKH GRRU .HHS WKH EDFN VWUDLJKW DQG GR QRW EHQG RYHU DW WKH ZDLVW  5HPRYH GRRU  3ODFH GRRU RQ SURWHFWHG VXUIDFH WR SUHYHQW GDPDJH  7RS FRQWURO XQLWV UHPRYH WKH YHQW FRYHU IURP WKH LQQHU GRRU SDQHO  5HPRYH  ² ó´ KH[ KHDG VFUHZV



'RRU *DVNHW ‡ )RU 6WDLQOHVV 6WHHO ,QQHU 'RRU WKH 66 LQQHU GRRU SDQHO KDV WKH GRRU JDVNHW ULYHWHG WR WKH SDQHO ,QQHU 'RRU 3DQHO PXVW EH UHSODFHG WR UHSODFH WKH GRRU JDVNHW ‡ 3ODVWLF LQQHU GRRU SDQHO KDV D UHPRYDEOH JDVNHW  5HPRYH GRRU  6OLGH WKH JDVNHW HLWKHU GLUHFWLRQ WR UHPRYH GRRU GRHV QRW QHHG WR EH VHSDUDWHG RQ SODVWLF LQQHU GRRUV



±  ±



'HWHUJHQW 0RGXOH



 'HWHUJHQW PRGXOH FDQ QRZ EH UHPRYHG IURP WKH LQQHU GRRU SDQHO



7KH GHWHUJHQW PRGXOH LV 6ROHQRLG RSHUDWHG XVLQJ  9ROWV '& WR SRZHU WKH VROHQRLG 7KH  EXWWRQ FRQWURO ZLOO VHQG WKH  YROWV '& IURP WKH PDLQ FRQWURO XQGHU WKH XQLW  EXWWRQ DQG WRS FRQWURO XQLWV ZLOO VHQG WKH  YROWV '& IURP WKH 8, ERDUG LQ WKH GRRU 7KH PRGXOH UHFHLYHV  YROWV '& IRU  VHFRQGV WR DFWLYDWH WKH GHWHUJHQW FXS 7R DFWLYDWH WKH ULQVH DLG WKH PRGXOH UHFHLYHV  YROWV '& IRU D SHULRG RI  VHFRQGV



7R 'LDJQRVH *') 'HWHUJHQW 0RGXOH



*( )DFWRU\ 6HUYLFH 7HFKQLFLDQV DUH 5(48,5(' WR IROORZ /RFNRXW  7DJRXW /272  6WHS 3URFHVV SULRU WR EHJLQQLQJ UHSDLU  5HPRYH SRZHU WR GLVKZDVKHU



7R UHPRYH WKH 'HWHUJHQW 0RGXOH



 5HPRYH WRH NLFN SDQHO



 5HPRYH SRZHU WR WKH GLVKZDVKHU  5HPRYH DQG VHSDUDWH GRRU  5HPRYH  ó´ KH[ KHDG VFUHZV



 'LVFRQQHFW GRRU KDUQHVV  8VH RKP PHWHU WR FKHFN UHVLVWDQFH RQ WKH GRRU KDUQHVV RU FRQQHFWRU - RQ ERWWRP RI ERDUG SLQV  $; DTXD ²  &: EURZQZKLWH    Ÿ VHH 0DLQ %RDUG FRQQHFWRU DQG SLQ VHFWLRQ LQ WKLV JXLGH 



7R 'LDJQRVH *') *'7 *') DQG *') 'HWHUJHQW 0RGXOH  3ODFH WKH XQLW LQWR 6HUYLFH 0RGH WR FKHFN RSHUDWLRQ  5HPRYH 3RZHU 5HPRYH DQG 6HSDUDWH 'RRU  7KH ,QQHU 3DQHO FDQ EH VHW LQWR WKH XQLW DQG ODWFKHG LQ WKH FORVHG SRVLWLRQ  5HDSSO\ SRZHU  0RXQWLQJ SODWH UHPRYHV IURP LQVLGH WKH GRRU



 3ODFH LQWR 6HUYLFH 0RGH WR FKHFN IRU  YROWV WR WKH GHWHUJHQW PRGXOH



)URQW &RQWURO 'RRU &RQVROH 7KH )URQW &RQWURO &RQVROH LV KHOG LQ SODFH E\  WDEV RQ WKH UHFHVVHG GRRU KDQGOH 7R UHPRYH  5HPRYH DQG VHSDUDWH LQQHU DQG RXWHU GRRU SDQHOV  5HPRYH WKH YHQW FRYHU IURP WKH LQQHU GRRU



±  ±



 3XVK GRZQ RQ SRFNHW KDQGOH OLIW XS DQG DZD\ IURP WKH FRQVROH RQ WDEV WR UHOHDVH FRQVROH IURP SRFNHW KDQGOH



 %XWWRQV OLJKW SLSH ZLWK VLOLFRQH SDG DQG 8, ERDUG FDQ EH UHPRYHG IURP FRYHU



 7LOW WKH ERWWRP XSZDUG ZKHQ ERWK VLGHV DUH UHOHDVHG URWDWH WKH FRQVROH WR UHOHDVH WKH WDEV DW WKH WRS RI WKH FRQVROH



3RFNHW +DQGOH



7RS &RQWURO 'RRU &RQWURO 3DQHO



7R UHPRYH



3RFNHW KDQGOH LV DWWDFKHG WR WKH LQQHU GRRU SDQHO  'RRU PXVW EH UHPRYHG DQG VHSDUDWHG



 5HPRYH DQG VHSDUDWH GRRU



 5HPRYH FRQVROH RU FRQWURO SDQHO



 5HPRYH  ±  ³ KH[ KHDG VFUHZV



 5HPRYH  ² ó´ KH[ KHDG VFUHZV



 &RQWURO DQG FRYHU ZLOO GURS GRZQ IURP FRQWURO SDQHO  3RFNHW KDQGOH LV FOLSSHG WR SODVWLF LQQHU GRRU DQG RQ WKH DGDSWHU RI 66 LQQHU GRRUV



±  ±



%DU +DQGOH



 5HPRYH WKH ó´ VFUHZ KROGLQJ WKH VWULNH D 3KLOOLSV KHDG VFUHZ ZLOO FRPH ZLWK WKH VHUYLFH SDUW IRU HDVLHU LQVWDOODWLRQ 



7KH %DU KDQGOH LV DWWDFKHG WR WKH RXWHU GRRU SDQHO 7KH KDQGOH LV DQ DVVHPEO\ ZLWK HQG FDSV SUH DWWDFKHG 7R UHPRYH  5HPRYH DQG VHSDUDWH GRRU  5HPRYH YHQW FRQGXLW  ² ´ KH[ KHDG VFUHZV   5HPRYH  ² ´ KH[ KHDG  WKUHDG VFUHZV KROGLQJ WKH KDQGOH



/DWFK VWULNH 'RRU 6WULNH LV DWWDFKHG WR WKH LQQHU GRRU SDQHO 66 LQQHU GRRUV ZLOO KDYH DQ DGDSWHU WR VHFXUH WKH VWULNH WR WKH LQQHU GRRU 7R UHPRYH  5HPRYH DQG VHSDUDWH GRRU  5HPRYH WKH &RQWURO &RQVROH RU &RQWURO 3DQHO  5HPRYH WKH 3RFNHW +DQGOH VRPH PRGHOV 



 66 LQQHU GRRU PRGHOV KDYH DQ DGDSWHU WKH VFUHZ VHFXUHV WRR



±  ±



66 'RRU $WWDFK 6WULSV



)URQW &RQWURO



$WWDFKPHQW VWULSV DUH XVHG RQ 66 ,QQHU GRRU PRGHOV RQO\ SODVWLF LQQHU GRRUV KDYH WKLV IHDWXUH PROGHG LQWR WKHP 6WULSV DOVR KDYH WKH ERVV IRU WKH VFUHZ WR VHFXUH WKH LQQHU DQG RXWHU GRRU SDQHOV



7R UHPRYH WKH FRQWURO FRQVROH SXVK GRZQ RQ WKH SRFNHW KDQGOH DQG OLIW WKH  WDEV XSZDUG



 5HPRYH DQG VHSDUDWH LQQHU DQG RXWHU GRRU SDQHOV  5HPRYH WKH IURQW FRQWURO FRQVROH RU WRS FRQWURO SDQHO  5HPRYH  ² ó´ VFUHZV



7R UHPRYH WKH 8, ERDUG IURP WKH FRQWURO KRXVLQJ UHPRYH WKH  ²  7RU[ KHDG VFUHZV VHFXULQJ WKH FRQWURO



 6OLGH WKH VWULS LQZDUG WR UHPRYH



8, %RDUG 7KHUH DUH WKUHH W\SHV RI 8VHU ,QWHUIDFH &RQWURO %RDUGV 7ZR IRU IURQW FRQWURO XQLWV DQG WKH WKLUG IRU WRS FRQWURO XQLWV $OO ZLOO UHTXLUH GRRU UHPRYDO DQG VHSDUDWLRQ WR DFFHVV 0RGHO SHUVRQDOLW\ MXPSHUV FRQILJXUH WKH UHSODFHPHQW 8, ERDUG WR WKH SURSHU PRGHO WKH IDFWRU\ LQVWDOOHG FRQWUROV DUH SURJUDPHG HOHFWURQLFDOO\  6HH UHSODFHPHQW FRQWURO LQVWUXFWLRQV



±  ±



7RS &RQWURO



127,&( .H\V%XWWRQV DQG /('¶V ZLOO QRW IXQFWLRQ XQWLO DQ DSSURSULDWH SHUVRQDOLW\ LV VHOHFWHG 6HH 8, SDUW LQVWUXFWLRQV LQFOXGHG ZLWK QHZ 8, %RDUG



5HPRYH WKH  ² ´ KH[ KHDG VFUHZV WR UHPRYH WKH 8, FRYHU ERDUG OLJKW SLSH DQG EXWWRQV WKH  LQQHU RU FHQWHU VFUHZV DUH ORQJHU WKDQ RXWHU VFUHZV



0DLQ &RQWURO %RDUG



8, &RQWURO 5HSODFHPHQW :KHQ UHSODFLQJ D 8, FRQWURO ERDUG WKH QHZ ERDUG ZLOO KDYH WR EH FRQILJXUHG IRU SURSHU RSHUDWLRQ 0DNH VXUH WR IROORZ WKH LQVWUXFWLRQV LQFOXGHG ZLWK WKH FRQWURO &RQILJXUDWLRQ LV DFFRPSOLVKHG ZLWK  MXPSHUV ORFDWHG RQ WKH FRQWURO VHH 6HUYLFH &RQWURO 5HSODFHPHQW LQVWUXFWLRQ LQ WKLV JXLGH 



7KH PDLQ FRQWURO ERDUG KDV D  YROW $& LQSXW IURP WKH FRQVXPHUV KRPH ,W¶V RXWSXWV LQFOXGH  YROW $& WR WKH KHDWLQJ HOHPHQW ZDVK DQG GUDLQ PRWRUV 7KH FRQWURO DOVR VXSSOLHV  YROWV '& WR WKH ILOO V\VWHP DQG ERWK   YROWV WR WKH 8, ERDUG DQG GHWHUJHQW PRGXOH LQ WKH GRRU 7KH FRQWURO LV ORFDWHG XQGHU WKH GLVKZDVKHU



3HUVRQDOLW\ FRQILJXUDWLRQ FDQ EH ORFDWHG RQ D VWLFNHU ZKLFK LV ORFDWHG LQ WKH FRQWURO SDQHO DUHD



±  ±



6RPH FRQQHFWRUV DUH ORFDWHG WKURXJK WKH ERWWRP FRYHU WR DOORZ HDV\ DFFHVV WR $& VXSSO\ FRQQHFWRU GRRU KDUQHVV DQG $&0 RU $SSOLDQFH &RQWURO 0RGXOH 7KH $&0 RU 6PDUW $SSOLDQFH DOORZV WKH DSSOLDQFH WR FRPPXQLFDWH ZLWK WKH XWLOLW\ PHWHU ZKHQ SHDN UDWHV RFFXU DQG DOORZV WKH DSSOLDQFH WR UHVSRQG DQG RSHUDWH LQ D PDQQHU WKDW ZLOO UHGXFH HQHUJ\ XVDJH RI WKDW DSSOLDQFH DW KLJKFULWLFDO GHPDQG UDWHV )RU PRUH RQ WKH PRGXOH DQG GLVSOD\ UHIHU WR 6PDUW $SSOLDQFH 'RFXPHQWV



 3XOO GRZQ RQ ERWWRP FRYHU DW IURQW RI FRQWURO ER[



 :KLOH SXOOLQJ GRZQ RQ WKH IURQW RI WKH ERWWRP FRYHU VOLGH WKH FRYHU IRUZDUG WR FOHDU WKH EDFN OLS DQG MXQFWLRQ ER[ EUDFNHW YLHZHG IURP ERWWRP DQG EDFN 



7KH PDLQ FRQWURO KDV D VHUYLFH /(' ZKLFK DLGV GLDJQRVWLFV



7R $FFHVV 0DLQ &RQWURO %RDUG 0DQ\ FRPSRQHQWV FDQ EH FKHFNHG IURP WKH PDLQ FRQWURO LW FDQ EH DFFHVVHG ZLWK GRRU RQ RU UHPRYHG LI QHHGHG



*( )DFWRU\ 6HUYLFH 7HFKQLFLDQV DUH 5(48,5(' WR IROORZ /RFNRXW  7DJRXW /272  6WHS 3URFHVV SULRU WR EHJLQQLQJ UHSDLU  5HPRYH SRZHU WR WKH GLVKZDVKHU  5HPRYH WKH WRH NLFN SDQHO DQG LQVXODWLRQ ZKHUH DSSOLFDEOH *'7 



 3XOO FRYHU DQG FRQWURO IRUZDUG WDNLQJ FDUH QRW WR GDPDJH ERDUG RU ZLULQJ



8VH FDUH ZKHQ UHLQVWDOOLQJ PDLQ FRQWURO ERDUG WR SUHYHQW ZLUH SLQFKLQJ 0DNH VXUH KDUQHVVHV DUH URXWHG SURSHUO\



 2SWLRQDO GRRU FDQ EH UHPRYHG LI GHVLUHG  5HPRYH MXQFWLRQ ER[ FRYHU  5HPRYH  ² ´ KH[ KHDG VFUHZV



±  ±



7R UHPRYH WKH VXPS PRGXOH



7R 'LDJQRVH 0DLQ &RQWURO %RDUG



 5HPRYH SRZHU WR XQLW



127,&(



 5HPRYH WRH NLFN VHH WRH NLFN UHPRYDO 



*( )DFWRU\ 6HUYLFH 7HFKQLFLDQV DUH 5(48,5(' WR ZHDU YROWDJH UDWHG JORYHV DQG FXW UHVLVWDQW JORYHV RYHU WKHP WR FRQGXFW DQ\ OLYH SRZHU WHVWLQJ RQ WKH FRQWURO ERDUGV LQ WKH GLVKZDVKHU



 5HPRYH GRRU VHH GRRU UHPRYDO   5HPRYH ORZHU UDFN  5HPRYH ORZHU ZDVK DUP WXUQ PRXQWLQJ QXW FRXQWHU FORFNZLVH WR UHPRYH



0DLQ %RDUG GLDJQRVWLFV LV DLGHG ZLWK WKH DGGLWLRQ RI D JUHHQ 6HUYLFH /(' RQ WKH PDFKLQH FRQWURO ERDUG WKDW LQGLFDWHV WKH VWDWXV RI WKH FRQWURO ERDUG



 5HPRYH ILQH ILOWHU WZLVW FRXQWHU FORFNZLVH  ILOWHU YHQWV WZLVW FRXQWHU FORFNZLVH DQG FRDUVH ILOWHU OLIW WR UHPRYH 



 5HPRYH FRQGXLW DGDSWHU SODWH  ² ó KH[ KHDGHG VFUHZV DQG OLIW XS RQ FRQGXLW SODWH QRWH ORFDWLRQ RI FRQGXLW VHDO 



6XPS 0RGXOH 127,&( 3RWHQWLDO (UJRQRPLF 5LVN *( )DFWRU\ 6HUYLFH 7HFKQLFLDQV PXVW XWLOL]H JRRG ERG\ SRVWXUH DQG SRVLWLRQ ZKHQ UHDFKLQJ LQVLGH WKH GLVKZDVKHU RU XQGHU WKH GLVKZDVKHU WR ODWFK RU XQODWFK VXPS ODWFK FOLSV



 5HPRYH ZDWHU IURP VXPS



±  ±



 5HPRYH KLJK GUDLQ ORRS KRVH IURP GUDLQ SXPS ´ KH[ KHDG ZRUP JHDU FODPS



 'LVFRQQHFW WXUELGLW\ VHQVRU ZLULQJ



 3XVK VXPS IURP ERWWRP LQWR WXE



 *UDVS VXPS IURP LQVLGH OLIW DQG WLOW



 8QODWFK VXPS FOLSV   WXUQ WR VWRS SRLQW



±  ±



 5HPRYH IORRG VHQVRU KDUQHVV VDIHW\ FRYHUV DQG ZLULQJ IURP GUDLQ DQG ZDVK PRWRUV



 7KH 'UDLQ 3XPS 6KLHOG KDV D ZLUH WLH VHFXULQJ WKH FRYHU WR WKH SXPS LW ZLOO KDYH WR EH FXW RII DQG UHSODFHG



*UDVS KDUQHVV FRQQHFWRU WR SUHYHQW GDPDJLQJ WKH KDUQHVV ZLULQJ



 5HPRYH :5 QHXWUDO ZLUH WR KHDWHU  6XPS LV QRZ IUHH WR UHPRYH



$OO 6DIHW\ 6KLHOGV PXVW EH UHLQVWDOOHG



±  ±



 'LVFRQQHFW ZLULQJ WR VZLWFK



:LUH 5RXWLQJ



127,&( :'; &ODPS .LW FDQ EH XVHG WR UHSODFH DQ\ RU DOO FODPSV RQ VXPS DVVHPEO\ 7R VHUYLFH WKH GLYHUWHU ZDVK DQG GUDLQ SXPSV WKH VXPS PXVW EH UHPRYHG



/DWFK 6ZLWFK 'LDJQRVLV 'LDJQRVHV FDQ EH DFFRPSOLVKHG LQ (UURU &RGH 0RGH VHH HUURU FRGH PRGH RU ZLWK DQ RKP PHWHU DW WKH PDLQ FRQWURO ERDUG



/DWFK $VVHPEO\



 $FFHVV PDLQ ERDUG



7KH GRRU ODWFK VZLWFKHV DUH  YROWV 7KH GRRU ODWFK VZLWFKHV RSHQ DQG FORVH WKH OLQH DQG QHXWUDO EUHDN UHOD\V RQ WKH PDLQ FRQWURO 7KH /DWFK DVVHPEO\ LV ORFDWHG RQ WRS RI WKH WXE 7KH XQLW ZLOO KDYH WR EH SXOOHG RXW  ²  LQFKHV IURP LW¶V LQVWDOOHG SRVLWLRQ WR UHSODFH 'LDJQRVHV FDQ EH DFFRPSOLVKHG LQ (UURU &RGH 0RGH VHH HUURU FRGH PRGH 



 /RFDWH DQG GLVFRQQHFW FRQQHFWRU -  &KHFN FRQWLQXLW\ IURP SLQV  WDQ UHG ²  YLROHW \HOORZ DQG SLQV  WDQ UHG ²  ZKLWH VLOYHU  %RWK VKRXOG EH RSHQ ZKHQ GRRU LV RSHQ DQG FORVHG ZKHQ GRRU LV FORVHG /DWFK 6ZLWFK 6WULS &LUFXLW



7R UHSODFH WKH 'RRU /DWFK  6ZLWFK $VVHPEO\  5HPRYH SRZHU WR WKH GLVKZDVKHU  5HPRYH WKH XQLW IURP LW¶V LQVWDOOHG SRVLWLRQ SXOOLQJ WKH XQLW  LQFKHV IRUZDUG VHH PDLQ ERDUG FRQQHFWRUV DQG SLQV VHFWLRQ RI WKLV JXLGH   5HPRYH  VFUHZV 5 5REHUWVRQ  &DUSHQWHUV %LW RU  3KLOOLSV VFUHZGULYHU 



,I D XQLW LV IRXQG WR QRW VWDUW DQG GRRU VZLWFKHV ZLOO QRW FORVH XVH (UURU 0RGH WR GHWHFW WKH VSDFHUV PD\ EH PLVVLQJ VHH GRRU DOLJQPHQW  'RRU ZLOO KDYH WR EH UHPRYHG WR YHULI\



'RRU $OLJQPHQW 7KH ILUVW  *( 'LVKZDVKHUV SURGXFHG -XO\ DQG $XJXVW VHULDO QXPEHUV VWDUW ZLWK 0= 5=  ZLOO KDYH VSDFHUV WR HQVXUH SURSHU KHLJKW RI WKH GRRU DQG LQWHUDFWLRQ RI GRRU VWULNH WR WKH ODWFK DVVHPEO\ 'XULQJ WKH 0RQWK RI $XJXVW VHULDO 5= FKDQJH LQ SURGXFWLRQ ZLOO HOLPLQDWH WKHVH VSDFHUV 7KLV FKDQJH ZLOO EH RQ DOO XQLWV SURGXFHG LQ 6HSWHPEHU VHULDO 6= DQG DIWHU 6HH SDJH  IRU GHWDLOV 



±  ±



)LOO 6\VWHP 7KH )ORRG 6HQVRU LV ORFDWHG LQ WKH VXPS 7KH )ORRG 6ZLWFK KDV DQ LQWHUQDO IORDW ZKLFK ZLOO RSHQ WKH ILOO FLUFXLW VKRXOG WKH ILOO OHYHO UHDFK D QHDU IORRG FRQGLWLRQ 7KH 7KHUPLVWRU LV SDUW RI WKH IORRG VHQVRU DQG PRQLWRUV WKH WHPSHUDWXUH RI WKH ZDWHU LQ WKH VXPS



3URSHU :DWHU /HYHO



)LOO 6WULS &LUFXLWV



*( )DFWRU\ 6HUYLFH 7HFKQLFLDQV DUH 5(48,5(' WR IROORZ /RFNRXW  7DJRXW /272  6WHS 3URFHVV SULRU WR EHJLQQLQJ UHSDLU



)LOO 2SHUDWLRQ 7KH 'LVKZDVKHU KDV D ILOO YROXPH RI DQ DSSUR[LPDWH  *DOORQ RI ZDWHU DQG LV D '& YROW FLUFXLW 7KH :DWHU 9DOYH LV UDWHG DW  9'& UHVLVWDQFH LV  RKPV DQG LV UDWHG DW  *30 7KH ILOO WLPH LV  PLQXWH H[FHSW IRU D  VHFRQG ILOO ZKHQ D SDUWLDO GUDLQ KDV RFFXUUHG LQ WKH SUHYLRXV 3UH5LQVH F\FOH VHH &\FOH &KDUW 



7R &KHFN IRU SURSHU :DWHU /HYHO SODFH WKH GLVKZDVKHU LQ 6HUYLFH 0RGH DQG UXQ WKH )LOO 7HVW VHH VHUYLFH PRGH 



7KH :DWHU 9DOYH LV ORFDWHG LQ WKH IURQW OHIW FRUQHU XQGHU WKH GLVKZDVKHU DV ZLWK SDVW *( 'LVKZDVKHUV ,W LV VHFXUHG WR WKH OHIW EDVH OHJ DVVHPEO\ ±  ±



)LOO 'LDJQRVWLFV



6WULS &LUFXLW



7KHUPLVWRU 7KH 7KHUPLVWRU LV ORFDWHG LQVLGH WKH IORRG VZLWFK DVVHPEO\ 7KH WKHUPLVWRU PRQLWRUV ZDWHU WHPSHUDWXUH LQ WKH WXE LI WKH WKHUPLVWRU RSHQV RU VKRUWV LW ZLOO FDXVH DQ HUURU VHH HUURU PRGH  ,I LW IDLOV LQ RSHQ RU VKRUWHG WKH FRQWURO ZLOO GHIDXOW WR WKH ORQJHVW WLPH DOJRULWKP 7R &KHFN WKH 7KHUPLVWRU WKH IORRG VZLWFK FDQ EH UHPRYHG RU FDQ EH FKHFNHG E\ DFFHVVLQJ WKH 0DLQ &RQWURO VHH PDLQ %RDUG FKHFN UHVLVWDQFH RQ FRQQHFWRU - 3LQV  '& 9ROWDJH



5HVLVWDQFH



7HPSHUDWXUH







.











.











.











.











.











.







±  ±



 5HPRYH KDUQHVV WR IORRG VZLWFK DVVHPEO\



)LOO )ORRG)ORDW 6ZLWFK 5HPRYDO



*( )DFWRU\ 6HUYLFH 7HFKQLFLDQV DUH 5(48,5(' WR IROORZ /RFNRXW  7DJRXW /272  6WHS 3URFHVV SULRU WR EHJLQQLQJ UHSDLU  5HPRYH SRZHU WR WKH GLVKZDVKHU  5HPRYH WRH NLFN  5HPRYH ZLUH WLH KROGLQJ WKH KDUQHVV WR WKH VXPS



127,&( *( )DFWRU\ 6HUYLFH 7HFKQLFLDQV DUH 5(48,5(' WR ZHDU YROWDJH UDWHG JORYHV DQG FXW UHVLVWDQW JORYHV RYHU WKHP WR FRQGXFW DQ\ OLYH SRZHU WHVWLQJ RQ WKH FRQWURO ERDUGV LQ WKH GLVKZDVKHU



 5HPRYH ORZHU UDFN  5HPRYH ORZHU ZDVK DUP WZLVW ORFN QXW FRXQWHUFORFNZLVH   5HPRYH WKH ILOWHU YHQWV WZLVW ORFN GHVLJQ WXUQ FRXQWHU FORFNZLVH WR UHPRYH   5HPRYH ILQH ILOWHU WZLVW ORFN GHVLJQ WXUQ FRXQWHU FORFNZLVH WR UHPRYH   5HPRYH FRDUVH ILOWHU  5HPRYH ILOWHU DGDSWHU WDE ORFN GHVLJQ E\ SXOOLQJ XS RQ DGDSWRU  5HPRYH DQ\ ZDWHU LQ WKH VXPS DUHD  5HPRYH  ² ó´ KH[ KHDG VFUHZV VHFXULQJ WKH IORRU SODWH DQG IORRG VZLWFK  5HPRYH IORRU SODWH DQG IORRG VHQVRU



±  ±



 5HPRYH  ² ó KH[ KHDG VFUHZV IURP EUDFNHW WR OHJ DVVHPEO\



)LOO )XQQHO DQG +RVH



 6OLGH EUDFNHW RII OHJ OLIW XS  7KH )LOO )XQQHO LV ORFDWHG RQ WKH OHIW VLGH RI WKH GLVKZDVKHU WXE DQG FDQ EH UHPRYHG E\ WXUQLQJ WKH ILOO IXQQHO FRXQWHUFORFNZLVH WZLVW ORFN GHVLJQ  7KHUH LV D VHDO EHWZHHQ WKH ILOO IXQQHO DQG WXE 7KH ILOO KRVH FRQQHFWV WKH :DWHU 9DOYH WR WKH )LOO )XQQHO



 5HPRYH :LUH +DUQHVV  5HPRYH )LOO +RVH E\ XVLQJ SOLHUV WR UHPRYH WHQVLRQ RQ VSULQJ FODPS  5HPRYH KRVH IURP YDOYH



127,&( *( )DFWRU\ 6HUYLFH 7HFKQLFLDQV DUH 5(48,5(' WR ZHDU YROWDJH UDWHG JORYHV DQG FXW UHVLVWDQW JORYHV RYHU WKHP WR FRQGXFW DQ\ OLYH SRZHU WHVWLQJ RQ WKH FRQWURO ERDUGV LQ WKH GLVKZDVKHU



)LOO :DWHU 9DOYH



7R UHPRYH WKH ZDWHU YDOYH



*( )DFWRU\ 6HUYLFH 7HFKQLFLDQV DUH 5(48,5(' WR IROORZ /RFNRXW  7DJRXW /272  6WHS 3URFHVV SULRU WR EHJLQQLQJ UHSDLU  5HPRYH 3RZHU WR 'LVKZDVKHU  5HPRYH 7RH .LFN ±  ±











‡ &LUFXODWLRQ 3XPS  9$&  DPS ±  /5$ *30 # 36, ‡ +HDWHU  9$&  RKP ZHW ±  RKP GU\  DPS ZHW GU\ :DWWV  ZHW  GU\   ‡ 'HWHUJHQW &XS  9'&   RKPV  VHFRQG WR UHOHDVH GHWHUJHQW FXS  VHFRQGV WR UHOHDVH 5LQVH $LG VHH GRRU VHFWLRQ ‡ 7XUELGLW\ 6HQVRU  9'& WR /(' . RKPV ‡ 7KHUPLVWRU LQ IORRG VZLWFK 5HVLVWDQFH



7HPSHUDWXUH



.







.







.







.







.







.







±  ±



&LUFXODWLRQ 'LDJQRVWLFV



&LUFXODWLRQ 6WULS &LUFXLWV *( )DFWRU\ 6HUYLFH 7HFKQLFLDQV DUH 5(48,5(' WR IROORZ /RFNRXW  7DJRXW /272  6WHS 3URFHVV SULRU WR EHJLQQLQJ UHSDLU  'LVFRQQHFW SRZHU WR WKH GLVKZDVKHU  5HPRYH WRH NLFN SDQHO



&LUFXODWLRQ 0RWRU 3XPS $VVHPEO\



 5HPRYH WKH GRRU



7KH 0DLQ :DVK 0RWRU LV D '& %UXVKHG 0RWRU LW KDV RQERDUG $& WR '& UHFWLILFDWLRQ 5HVLVWDQFH FDQQRW EH SURSHUO\ FKHFNHG RQ WKLV PRWRU EHFDXVH RI WKH UHFWLILHU DQG GLRGHV LQVLGH WKH PRWRU VKLHOG 7R 5HPRYH FLUFXODWLRQ SXPS PRWRU DVVHPEO\ ±  ±



 5HPRYH WKH VXPS PRGXOH



:'; &ODPS .LW KDV DOO  FODPSV ORFDWHG RQ WKH VXPS PRGXOH



$OO 6DIHW\ 6KLHOGV PXVW EH UHLQVWDOOHG



 /RRVHQ WKH LQOHW DQG RXWOHW ZDVK PRWRU FODPSV



 6OLGH WKH ZDVK PRWRU RII WKH KDQJHU UHPRYH DQG GLVFDUG RQH WLPH XVH FODPSV



&ODPS UHPRYDO WLS 8VH VPDOO VFUHZGULYHU LQVHUWHG LQWR HDU RI FODPS DQG PRYH WKH KDQGOH EDFN DQG IRUWK WR ORRVHQ WKH FODPS &ODPS FDQ EH UHPRYHG DQG GLVFDUGHG ZKHQ FRPSRQHQW LV UHPRYHG



±  ±







*( )DFWRU\ 6HUYLFH 7HFKQLFLDQV DUH 5(48,5(' WR IROORZ /RFNRXW  7DJRXW /272  6WHS 3URFHVV SULRU WR EHJLQQLQJ UHSDLU







7XUELGLW\ 6HQVRU 'LDJQRVWLFV 8VH 'LDJQRVWLF (UURU &RGH 0RGH WR ORRN IRU 7XUELGLW\ 6HQVRU (UURUV



)LOWHUV



127,&( ,I WKH WXUELGLW\ VHQVRU IDLOV RSHQ RU VKRUWHG WKH FRQWURO ZLOO GHIDXOW WR WKH PD[LPXP ILOOV DQG FLUFXODWLRQ WLPH WKH FRQWURO LV SURJUDPPHG IRU 7R UHPRYH WKH VHQVRU HPSW\ WKH VXPS RI ZDWHU 'LVFRQQHFW WKH ZLUH KDUQHVV WXUQ WKH VHQVRU FRXQWHUFORFNZLVH DQG SXOO IURP WKH VXPS



±  ±



*RRG )LOWUDWLRQ LV NH\ WR JRRG ZDVK SHUIRUPDQFH )LQH )LOWHU LV FRQVXPHU UHPRYDEOH ZLWK WZLVW ORFN GHVLJQ WKH 8VH DQG &DUH %RRN DGYLVHV WKH FRQVXPHU WR UHPRYH DQG FOHDQ HYHU\  GD\V RU PRUH IUHTXHQWO\ GHSHQGLQJ RQ XVH 8VLQJ EUXVKHV RU VFRXULQJ SDGV ZLOO GDPDJH WKH ILOWHU







8SSHU 6SUD\ $UP 7KH XSSHU VSUD\ DUP SURYLGHV D JHQWOH VKRZHU GRZQ WR WKH WRS UDFN 7KHUH LV D WDE RQ WKH PDLQ FRQGXLW ZKLFK VHFXUHV WKH VSUD\ DUP WR WKH PDLQ FRQGXLW $ OLPLWHG DPRXQW RI GLVKZDVKHUV ZLOO EH SURGXFHG ZLWK WKH KXE ³ZHOGHG´ WR WKH EHDULQJ DVVHPEO\ ZKLFK ZLOO FKDQJH WKH ZD\ WKLV HDUO\ YHUVLRQ LV UHPRYHG 8QLWV SURGXFHG LQ -XO\ VHULDO 0= DQG HDUO\ $XJXVW VHULDO 5= ZLOO KDYH WKH ZHOGHG YHUVLRQ $OO XQLWV SURGXFHG LQ 6HSWHPEHU 6= ZLOO KDYH WZLVW ORFN GHVLJQ 7R UHPRYH WKH XSSHU VSUD\ DUP 0= 5= XVH D VPDOO VFUHZGULYHU WR UHOHDVH WKH VSUD\ DUP IURP WKH PDLQ FRQGXLW



±  ±



7R UHPRYH XSSHU VSUD\ DUP RQ XQLWV PDGH LQ PLG $XJXVW 5= 6HSWHPEHU 6= DQG DIWHU VLPSO\ SXVK XS DQG WXUQ FRXQWHUFORFNZLVH WR UHPRYH



/RZHU 6SUD\ $UP 7KH /RZHU 6SUD\ $UP SURYLGHV DQ XSZDUG GLUHFWHG ZDWHU IORZ 7KH DUP EHDULQJ DQG QXW FRPH DV D FRPSOHWH DVVHPEO\ DQG KDV D WZLVW ORFN GHVLJQ WR UHPRYH WXUQ WKH QXW FRXQWHU FORFNZLVH 2QO\ WKH ORZHU VSUD\ DUP KDV KHDW VKLHOGV



0LGGOH 6SUD\ $UP



&LUFXODWLRQ 'LYHUWHU



7KH 0LG 6SUD\ $UP SURYLGHV DQ XSZDUG GLUHFWHG VSUD\ SDWWHUQ WR WKH XSSHU UDFN 7KH VSUD\ DUP EHDULQJ DQG QXW FRPH DV DQ DVVHPEO\ ZLWK WZLVW ORFN GHVLJQ WR UHPRYH WXUQ QXW FRXQWHU FORFNZLVH



7KHUH DUH  GLYHUWHUV EHLQJ XVHG WKH VHFRQG ZLOO EH UHSODFLQJ WKH ILUVW DIWHU  PRQWKV RI SURGXFWLRQ )LUVW SDUW ZLOO EH XVHG RQ 6HULDO QXPEHUV 0= 5= -XO\ DQG $XJXVW  LW ZLOO KDYH D KRVH ZLWK FODPSV RQ HDFK HQG RI WKH KRVH



0LGGOH &RQGXLW 7KH PLG OHYHO FRQGXLW VXSSOLHV ZDWHU IURP WKH PDLQ FRQGXLW WR WKH PLG VSUD\ DUP $GMXVWDEOH UDFNV KDYH DQ DGMXVWDEOH FRQGXLW WR DOORZ SURSHU HQJDJHPHQW RI PDLQ FRQGXLW WR PLG FRQGXLW 7KH DGMXVWDEOH FRQGXLW KDV DQ LQWHUQDO FKHFN YDOYH WR EORFN ZDVK ZDWHU IURP H[LWLQJ WKH ZDVK V\VWHP NHHSLQJ ZDWHU GLUHFWHG LQWR PLG VSUD\ DUP



±  ±



'XULQJ WKH PRQWK RI $XJXVW WKH GLYHUWHU ZLOO FKDQJH WR RQH ZLWK DQ RYHUPROGHG KRVH HOLPLQDWLQJ WKH XVH RI RQH FODPS



)RU 8QLWV PDGH LQ $XJXVW VHULDOV 5; ERWK YHUVLRQV ZLOO EH VHHQ 6HSWHPEHU VHULDO 6= WKH RYHUPROGHG YHUVLRQ ZLOO EH WKH RQO\ GLYHUWHU XVHG 7KH QHZ ZLOO UHSODFH WKH ROG



:DVK SXPS WXUQV RQ ZDWHU IORZV WR ORZHU VSUD\ DUP FKHFN EDOO EORFNV UHDU SRUW RU XSSHU VSUD\ FRQGXLW /RZ SUHVVXUH DQG ORZ YROXPH ZDWHU E\SDVVHV FKHFN EDOO E\ WKH %\3DVV DQG ILOOV WKH PDLQ FRQGXLW ZLWK ZDWHU



:DVK SXPS F\FOHV RII IRU  VHFRQG ZDWHU WKDW LV LQ WKH UHDU FRQGXLW IRUFHV WKH FKHFN EDOO WR WKH ORZHU VSUD\ SRUW



,W LV LPSRUWDQW WR QRWH WKH ³%\SDVV´ LQ WKH UHDU SRUW RI WKH 'LYHUWHU LW DOORZV IRU ZDWHU WR E\SDVV WKH FKHFN EDOO LQ WKH GLYHUWHU DV GHVFULEHG LQ WKH QH[W VWHS WKH GLVKZDVKHU LV LQ RII RU VWDQGE\ PRGH QR SXPS RSHUDWLRQ &KHFN %DOO LV DW WKH ERWWRP RI 'LYHUWHU



:DVK 3XPS F\FOHV RQ FKHFN EDOO VHDOV ORZHU ZDVK DUP :DWHU IORZV WR XSSHU VSUD\ DUPV



±  ±



 5HPRYH DQG GLVFDUG RQH WLPH FODPS



:DVK SXPS F\FOHV RII IRU  VHFRQGV ZDWHU SUHVVXUH LQ VSUD\ DUPV HTXDOL]HV FKHFN EDOO LV LQ ERWWRP RU KRPH SRVLWLRQ :KHQ ZDVK SXPS VWDUWV WKH FKHFN EDOO DJDLQ VHDOV WKH UHDU SRUW RU XSSHU VSUD\ DUPV &\FOH UHSHDWV



&ODPS UHPRYDO WLS 8VH D VPDOO VFUHZGULYHU LQVHUWHG LQWR HDU RI FODPS DQG PRYH WKH KDQGOH EDFN DQG IRUWK WR ORRVHQ WKH FODPS &ODPS FDQ EH UHPRYHG DQG GLVFDUGHG ZKHQ FRPSRQHQW LV UHPRYHG :'; &ODPS .LW KDV DOO  FODPSV ORFDWHG RQ WKH VXPS PRGXOH



7R 5HPRYH WKH 'LYHUWHU



*( )DFWRU\ 6HUYLFH 7HFKQLFLDQV DUH 5(48,5(' WR IROORZ /RFNRXW  7DJRXW /272  6WHS 3URFHVV SULRU WR EHJLQQLQJ UHSDLU  'LVFRQQHFW SRZHU WR WKH GLVKZDVKHU  5HPRYH WKH GRRU



$OO 6DIHW\ 6KLHOGV PXVW EH UHLQVWDOOHG



 5HPRYH WKH VXPS DVVHPEO\  5HPRYH WKH  ±´ KH[ KHDG VFUHZV VHFXULQJ WKH GLYHUWHU WR WKH VXPS



&LUFXODWLRQ &RQGXLW $VVHPEO\



 /RRVHQ WKH FODPS RQ WKH GLYHUWHU LQOHW KRVH VOLGH WKH GLYHUWHU IURP WKH KRVH



0DLQ &RQGXLW VXSSOLHV ZDWHU WR WKH PLG DQG XSSHU VSUD\ DUPV 7R UHPRYH WKH FRQGXLW  5HPRYH ERWK ORZHU DQG XSSHU UDFNV  5HPRYH ORZHU VSUD\ DUP



±  ±



 5HPRYH WKH PDLQ FRQGXLW DGDSWHU SODWH IURP WKH VXPS E\ UHPRYLQJ WKH  ± ó´ KH[ KHDG VFUHZV /LIW XS RQ WKH SODWH WR UHPRYH :KHQ UHLQVWDOOLQJ PDNH VXUH VHDO LV UHLQVWDOOHG RU SRRU ZDVK UHVXOWV ZLOO RFFXU



 5HPRYH WKH PLG VSUD\ DUP GRFNLQJ SRUW E\ UHPRYLQJ  ± ó´ KH[ KHDG VFUHZV



 5HPRYH WKH XSSHU VSUD\ DUP  5HPRYH WKH ´ KH[ KHDG VFUHZ DW WKH WRS RI WKH FRQGXLW EHKLQG WKH XSSHU VSUD\ DUP



 7KH PDLQ FRQGXLW FDQ QRZ EH UHPRYHG IURP WKH GLVKZDVKHU ±  ±



'UDLQ 6\VWHP 'UDLQ ZDWHU ZLOO EDFN IOXVK WKH ILQH ILOWHU WKURXJK WKH FRDUVH ILOWHU DOORZLQJ IRRG SDUWLFOHV WR VHWWOH WKURXJK WKH IORRU SODWH DQG LQWR WKH GUDLQ SXPS







'UDLQ &\FOH $OJRULWKP ,W LV QRUPDO IRU WKH GUDLQ SXPS WR VWDUW DQG VWRS VHYHUDO WLPHV GXULQJ HDFK GUDLQ F\FOH WKLV LV QRUPDO 7R HQVXUH SURSHU GUDLQ WKH GUDLQ SXPS ZLOO SDXVH VHYHUDO WLPHV LQ HDFK GUDLQ F\FOH 7KLV LV GRQH WR SURWHFW DJDLQVW DLU ORFNV DQG DOORZ IRU SHDN SHUIRUPDQFH ‡  VHFRQGV RQ ‡  VHFRQGV RII ‡  VHFRQGV RQ ‡  VHFRQGV RII ‡  VHFRQGV RQ ‡ 5HSHDW DERYH VWHSV ‡  VHFRQGV RQ 6RPH &\FOHV KDYH D 3DUWLDO 'UDLQ $OJRULWKP ‡  VHFRQGV RQ ‡  VHFRQGV RII ‡  VHFRQGV RQ ±  ±



‡  VHFRQGV RII



 5HPRYH WKH VXPS DVVHPEO\



‡  VHFRQGV RQ



 /RRVHQ RU UHPRYH WKH 'UDLQ 3XPS +DQJHU



7KH 'UDLQ 3XPS KDV D 7&2 ZKLFK EUHDNV WKH OLQH VLGH RI WKH FLUFXLW VKRXOG H[FHVVLYH KHDW EH GHWHFWHG RQ WKH FRQQHFWRU ,I WKLV 7&2 WULSV UHSODFH WKH GUDLQ SXPS DQG ZLUH KDUQHVV 7KH 7&2 LV SDUW RI WKH $& +DUQHVV



 /RRVHQ FODPS RQH WLPH FODPS VKRXOG EH GLVFDUGHG  UHPRYH RU UHSODFH GUDLQ SXPS



&ODPS 5HPRYDO 7LS ,QVHUW D VPDOO VFUHZGULYHU LQWR WKH ³HDU´ RI WKH FODPS 0RYH WKH KDQGOH HQG RI WKH VFUHZGULYHU VLGH WR VLGH WR ORRVHQ WKH FODPS 6OLGH WKH KRVH DQG FRPSRQHQW DSDUW WKH FODPS FDQ QRZ EH UHPRYHG IURP WKH KRVH &ULPS W\SH FODPSV ZLOO EH UHSODFHG E\ :'; &ODPS .LW



'UDLQ 6WULS &LUFXLWV



:KHQ UHSODFLQJ WKH GUDLQ SXPS FODPSV :';  PDNH VXUH WR SRVLWLRQ WKH KRVH DQG WKH FODPS DUH ORFDWHG WR HQVXUH SURSHU FRQQHFWLRQ WKHUH LV D ORFDWRU WDE RQ WKH VXPS DQG GUDLQ SXPS DQG D ORFDWLQJ QRWFK LQ WKH HOERZ KRVH ,I QRW SRVLWLRQHG SURSHUO\ D OHDN LV OLNHO\



'UDLQ 3XPS 7KH 'UDLQ 3XPS LV D  YROW $& V\QFKURQRXV PRWRU UHVLVWDQFH RI WKH PRWRU ZLQGLQJV LV  RKPV  RU ² 



1RWLFH $OO 6DIHW\ 6KLHOGV PXVW EH UHLQVWDOOHG 7R UHPRYH RU UHSODFH WKH 'UDLQ 3XPS  5HPRYH SRZHU WR WKH XQLW  5HPRYH WKH GRRU ±  ±



'UDLQ 'LDJQRVWLFV



±  ±



'U\ 6\VWHP 7KH 'XDO ZDWWDJH  SDVV &DOURG +HDWHU VHUYHV ERWK WR KHDW WKH ZDWHU GXULQJ D ZDVK F\FOH DQG WR KHDW WKH DLU GXULQJ WKH GU\ F\FOH +HDW DQG $LU &LUFXODWLRQ DUH UHTXLUHG IRU JRRG 'U\ SHUIRUPDQFH $LU FLUFXODWLRQ LV QDWXUDO FRQYHFWLRQ ZLWK DLU HQWHULQJ WKURXJK WKH ERWWRP RI WKH GRRU DQG WKH ILOO IXQQHO WKHQ H[LWLQJ WKURXJK WKH YHQW 7KH &DOURG +HDWHU LV UDWHG DV  9$&  RKPV ZHW ±  RKPV GU\  DPSV ZHW   DPSV GU\ :DWWDJHV DUH   ZHW   GU\  



'U\ &\FOH 2SHUDWLRQ 9HQWLQJ LV DFFRPSOLVKHG E\ D SDVVLYH YHQWLQJ V\VWHP WKHUH DUH QR PRWRU¶V EORZHUV RU GDPSHU GRRUV RQ WKH 1HZ  *( 'LVKZDVKHU $LU SDVVHV LQWR WKH GLVKZDVKHU IURP ERWK WKH ILOO IXQQHO DQG ERWWRP RI WKH GRRU &LUFXODWLRQ FRQWLQXHV LQVLGH WKH GLVKZDVKHU WKHQ WKURXJK WKH LQQHU GRRU YHQW FRYHU LQWR WKH YHQW FRQGXLW DQG RXW WKH IURQW YHQW RQ WKH GRRU



7R 5HPRYH WKH 9HQW 7R UHPRYH WKH YHQW WKH GRRU PXVW EH UHPRYHG DQG VHSDUDWHG VHH GRRU VHFWLRQ 



'U\ &\FOH 6SHFLILFDWLRQV &DOURG DOJRULWKPV GXULQJ GU\



'U\ &RPSRQHQWV



±  ±



'U\ &\FOH 'LDJQRVWLFV



 UHPRYH WKH GLVKZDVKHU IURP LWV LQVWDOOHG SRVLWLRQ DQG SODFH RQ LW¶V EDFN *( )DFWRU\ 6HUYLFH 7HFKQLFLDQV DUH 5(48,5(' WR IROORZ /RFNRXW  7DJRXW /272  6WHS 3URFHVV SULRU WR EHJLQQLQJ UHSDLU



 'LVFRQQHFW WKH  ZLUH OHDGV WR WKH KHDWHU  5HPRYH WKH  ± ´ KHDWHU QXWV  5HPRYH WKH KHDWHU IURP LQVLGH WKH GLVKZDVKHU 2U



+HDWLQJ (OHPHQW



 'LVFRQQHFW SRZHU WR WKH GLVKZDVKHU  5HPRYLQJ WKH ORZHU UDFN  5HPRYH WKH GRRU VHH GRRU UHPRYDO 



'XDO ZDWWDJH RFFXUV GXH WR WKH KHDW OHYHO LQ WKH HOHPHQW UDLVLQJ WKH UHVLVWDQFH RI WKH LQWHUQDO HOHPHQW $V ZDWHU TXHQFKHV WKH KHDW RQ WKH FDVH UHVLVWDQFH ORZHUV DQG ZDWWDJH ULVHV 7KH KHDWHU FDQ EH UHPRYHG  ZD\V  'LVFRQQHFW SRZHU WR WKH GLVKZDVKHU



 5HPRYH WKH VXPS DVVHPEO\  'LVFRQQHFW WKH  ZLUH OHDGV WR WKH KHDWHU  5HPRYH WKH  ± ´ KHDWHU QXWV  5HPRYH WKH KHDWHU IURP LQVLGH WKH GLVKZDVKHU



 5HPRYLQJ WKH ORZHU UDFN  5HPRYH WKH GRRU VHH GRRU UHPRYDO  ±  ±



1RWLFH $OO 6DIHW\ 6KLHOGV PXVW EH UHLQVWDOOHG



'U\ &\FOH 6WULS &LUFXLWV



7XE 7&2 7KH 7XE 7&2 LV XVHG WR SUHYHQW D UXQDZD\ KHDW FRQGLWLRQ LW LV SXVK WR UHVHW GHYLFH 7KH 7&2 LV ORFDWHG RQ WKH ULJKW VLGH RI WKH WXE DSSUR[LPDWHO\  LQFKHV IURP WKH IURQW RI WKH WXE



7KH 7&2 LV KHOG LQ SODFH ZLWK  ² ´ KH[ KHDG VFUHZV 7KH 7&2 LV LQ D VHULHV FLUFXLW ZLWK WKH &DOURG KHDWHU ,I LW LV IRXQG RSHQ LW FDQ EH UHVHW DQG LW LV VXJJHVWHG WR UHSODFH WKH PDLQ FRQWURO VHH +HDWHU VHFWLRQ IRU GLDJQRVWLFV  ,I WKH 7XE 7&2 LV IRXQG RSHQ UHSODFH WKH PDLQ FRQWURO ERDUG



±  ±



6HUYLFH &RQWURO 5HSODFHPHQW



&RQQHFWRUV DQG 3LQ /RFDWLRQV 0DLQ %RDUG WRS 



0DLQ %RDUG ERWWRP 



6FKHPDWLFV *')



*') DQG *')



*'7 DQG *'7



*( 'LVKZDVKHU :DUUDQW\ $OO ZDUUDQW\ VHUYLFH SURYLGHG E\ RXW )DFWRU\ 6HUYLFH &HQWHUV RU DQ DXWKRUL]HG &XVWRPHU &DUHŠ WHFKLFLDQ 7R VFKHGXOH VHUYLFH YLVLW XV RQOLQH DW *($SSOLDQFHVFRP RU FDOO *(&$5(6   3OHDVH KDYH VHULDO QXPEHU DQG PRGHO QXPEHU DYDLODEOH ZKHQ FDOOLQJ IRU VHUYLFH )RU 7KH 3HULRG 2I



*( :LOO 5HSODFH



2QH 


$Q\ SDUW RI WKH GLVKZDVKHU ZKLFK IDLOV GXH WR D GHIHFW LQ PDWHULDOV RU ZRUNPDQVKLS 'XULQJ WKLV OLPLWHG RQH\HDU ZDUUDQW\ *( ZLOO DOVR SURYLGH IUHH RI FKDUJH DOO ODERU DQG LQKRPH VHUYLFH WR UHSODFH WKH GHIHFWLYH SDUW



)LYH 


7KH GLVKZDVKHU UDFNV DQG HOHFWURQLF FRQWURO ERDUGV LI WKH\ VKRXOG IDLO GXH WR D GHIHFW LQ PDWHULDOV RU ZRUNPDQVKLS 'XULQJ WKLV ILYH\HDU OLPLWHG ZDUUDQW\ \RX ZLOO EH UHVSRQVLEOH IRU DQ\ ODERU RU LQKRPH VHUYLFH FRVWV



/LIHWLPH RI 3URGXFW



7KH SODVWLF WXE RU GRRU OLQHU LI LW IDLOV WR FRQWDLQ ZDWHU GXH WR D GHIHFW LQ PDWHULDOV RU ZRUNPDQVKLS 'XULQJ WKLV OLPLWHG ZDUUDQW\ *( ZLOO DOVR SURYLGH IUHH RI FKDUJH DOO ODERU DQG LQKRPH VHUYLFH WR UHSODFH WKH GHIHFWLYH SDUW



:KDW *( :LOO 1RW &RYHU ‡ 6HUYLFH WULSV WR \RXU KRPH WR WHDFK \RX KRZ WR XVH WKH SURGXFW ‡ ,PSURSHU LQVWDOODWLRQ GHOLYHU\ RU PDLQWHQDQFH



‡ )DLOXUH RI WKH SURGXFW LI LW LV DEXVHG PLVXVHG RU XVHG IRU RWKHU WKDQ WKH LQWHQGHG SXUSRVH RU XVHG FRPPHUFLDOO\



‡ ,QFLGHQWDO RU FRQVHTXHQWLDO GDPDJH FDXVHG E\ ‡ 5HSODFHPHQW RI KRXVH IXVHV RU UHVHWWLQJ RI FLUFXLW SRVVLEOH GHIHFWV ZLWK WKLV DSSOLDQFH EUHDNHUV ‡ &OHDQLQJ RU VHUYLFLQJ RI WKH DLU JDS GHYLFH LQ WKH ‡ 3URGXFW QRW DFFHVVLEOH WR SURYLFH UHTXLUHG GUDLQ OLQH VHUYLFH ‡ 'DPDJH FDXVHG DIWHU GHOLYHU\ LQFOXGLQJ GDPDJH ‡ 'DPDJH WR WKH SURGXFW FDXVHG E\ DFFLGHQW ILUH  IURP LWHPV GURSSHG RQ WKH GRRU IORRGV RU DFWV RI *RG (;&/86,21 2) ,03/,(' :$55$17,(6 ± 
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