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385�&60�±�2SHQ�WR�PDQ\�DSSOLFDWLRQV
8QGHU�WKH�QDPH�385�&60�0XOWLWHF��+HQQHFNH�*PE+�LV�PDUNHWLQJ�D�QHZ
YDULDQW�RI�LWV�SRO\XUHWKDQH�VSUD\�WHFKQRORJ\��7KLV�QHZ�SURFHVVLQJ
WHFKQLTXH�LQ�RXU�&60�SRUWIROLR�UHTXLUHV�RQO\�RQH�PRXOG�KDOI�DQG�QR�PRXOG
FDUULHU�

:KHQ�SURFHVVLQJ�0XOWLWHF��±�DQ�LQQRYDWLYH�UDZ�PDWHULDO�GHYHORSHG�E\�%D\HU�0DWHULDO6FLHQFH
$*�±�XVLQJ�WKH�385�&60�PHWKRG��FXW�ORQJ�ILEUHV�DUH�FRPELQHG�ZLWK�WKH�38�PL[WXUH�DQG
LQMHFWHG�LQWR�DQ�RSHQ�PRXOG��7KH�LQMHFWLRQ�LV�GRQH�LQ�PXOWLSOH�OD\HUV�±�FRPSDFW�RU�IRDPHG��ZLWK
RU�ZLWKRXW�UHLQIRUFHPHQW��7KH�UDZ�PDWHULDO�V\VWHP�LV�WKHQ�DOORZHG�WR�FXUH�LQ�WKH�RSHQ�PRXOG�DW
DPELHQW�WHPSHUDWXUH�ZLWKLQ�PRGHUDWH�PRXOG�F\FOH�WLPHV�
'XH�WR�WKH�PXOWL�OD\HU�VSUD\LQJ�LQWR�WKH�RSHQ�PRXOG�DQG�FXULQJ�LQ�WKH�RSHQ�DLU�RQO\�RQH�KDOI�RI
WKH�PRXOG�LV�UHTXLUHG�ZKLFK��JLYHQ�WKH�ORZ�PHFKDQLFDO�DQG�WKHUPDO�ORDGV�LQYROYHG��PD\�TXLWH
VXLWDEO\�FRQVLVW�RI�D�V\QWKHWLF�UHVLQ��$V�D�UHVXOW��QRW�HYHQ�D�PRXOG�FDUULHU�LV�QHFHVVDU\��7KH�ORZ
PRXOG�FRVWV�DQG�WKH�HOLPLQDWLRQ�RI�WKH�PRXOG�FDUULHU�PDNH�SURFHVVLQJ�0XOWLWHF��ZLWK�WKH�&60
PHWKRG�SDUWLFXODUO\�DWWUDFWLYH�IRU�WKH�SURGXFWLRQ�RI�ODUJHU�PRXOGLQJV�DQG�RU�VPDOO�WR�PHGLXP
SURGXFWLRQ�UXQV��VLQFH�WKH\�WUDQVODWH�LQWR�D�VLJQLILFDQWO\�UHGXFHG�LQYHVWPHQW�RXWOD\�

0XOWLWHF����WKH��PXOWL�WDOHQW�

%D\HU�0DWHULDO6FLHQFH�GHYHORSHG�WKH�0XOWLWHF��UHDFWLYH�PXOWL�FRPSRQHQW�385�VSUD\�V\VWHP
LQWHU�DOLD�IRU�SURGXFLQJ�ODUJH�VXUIDFH�PRXOGLQJV�PDGH�IURP�SRO\XUHWKDQH�
0XOWLWHF��FRQVLVWV�RI�DQ�LVRF\DQDWH�DQG�WZR�SRO\ROV��RQH�IDVW��RQH�VORZ�UHDFWLQJ��ZKLFK�FDQ�EH
DGGHG�LQ�YDULDEOH�SURSRUWLRQV��'HSHQGLQJ�RQ�WKH�DSSOLFDWLRQ��GLYHUVH�DGGLWLYHV�VXFK�DV
FRORUDQWV��EORZLQJ�DJHQWV��IRU�SURGXFLQJ�IRDP�FRUHG�VDQGZLFK�VWUXFWXUHV�RU�VKDSLQJ�FRPSOH[
JHRPHWULHV��RU�FKRSSHG�UHLQIRUFHPHQW�ILEUHV�FDQ�OLNHZLVH�EH�PHWHUHG�LQWR�WKH�PL[�
7KH�QHZ�VSUD\�V\VWHP�FDQ�EH�FRPELQHG�ZLWK�D�JUHDW�YDULHW\�RI�VXUIDFH�ILQLVKLQJ�WHFKQRORJLHV�
IURP�FODVVLF�SDLQW�WR�EDFN�VSUD\LQJ�RI�JHO�FRDWV��LQ�PRXOG�FRDWLQJ��RU�WKHUPRSODVWLF�ILOPV�
8QOLNH�JODVV�ILEUH�UHLQIRUFHG��*53��V\VWHPV�EDVHG�RQ�XQVDWXUDWHG�SRO\HVWHUV��83��DQG�HSR[LGH
UHVLQV��0XOWLWHF��GRHV�QRW�UHTXLUH�WKH�XVH�RI�VROYHQWV�VXFK�DV�VW\UHQH��7KLV�LV�PRUH�WKDQ�D�FRVW
EHQHILW��5HFHQW�OHJDO�FKDQJHV�LPSRVH�UHGXFWLRQV�LQ�ZRUNSODFH�HPLVVLRQ�OLPLWV��DQG�VW\UHQH�DV�D
EDVLF�KDUGHQLQJ�HOHPHQW�RI�83�UHVLQV�IDOOV�XQGHU�WKHVH�UHJXODWLRQV�
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0DGH�WR�PHDVXUH
:KHQ�SURFHVVLQJ�0XOWLWHF��XVLQJ�WKH�&60�PHWKRG��WKH�UHOHDVH�DJHQW�LV�ILUVW�DSSOLHG�WR�WKH
PRXOG��7KLV�LV�IROORZHG�E\�WKH�GLUHFW�PXOWL�OD\HU�VSUD\�DSSOLFDWLRQ�RI�WKH�PL[�LQWR�WKH�RSHQ�PRXOG�
ZKLFK�PD\�EH�YDULHG�DW�ZLOO�GHSHQGLQJ�RQ�WKH�DSSOLFDWLRQ��FRPSDFW�RU�IRDPHG�OD\HUV�ZLWK�RU
ZLWKRXW�UHLQIRUFLQJ�ILEUHV��%\
VHOHFWLYHO\�FRQWUROOLQJ
WKH�OD\HU�VWUXFWXUH��LW
LV�SRVVLEOH�WR�DFKLHYH
H[FHSWLRQDOO\�JRRG
VXUIDFH�SURSHUWLHV�
7KH�SURGXFW�LV
GHPRXOGHG�DIWHU
FXULQJ��2SWLRQDOO\��D
JHO�FRDW�FDQ�EH
LQWURGXFHG�RU�D
SUHIRUPHG�VXUIDFH
ILOP�FDQ�EH�SODFHG
LQ�WKH�PRXOG�EHIRUH
WKH�VSUD\�DSSOLFDWLRQ�F\FOH��LQ�WKHVH�FDVHV��QR�UHOHDVH�DJHQW�LV�DSSOLHG�

7KH�SURFHVV�GLVWLQJXLVKHV�LWVHOI�E\�WKH�IDFW�WKDW�LW�VXSSRUWV�ILEUH�OHQJWKV�RI����������PP�DW�ILEUH
FRQFHQWUDWLRQV�RI������������DV�ZHOO�DV�E\�WKH�KLJK�XQLIRUPLW\�DQG�UHSURGXFLELOLW\�RI�WKH�385�PL[
DSSOLFDWLRQ��9LD�D�SDWHQWHG�SQHXPDWLF�IHHGLQJ�XQLW�WKH�UHLQIRUFLQJ�ILEUHV�DUH�ZRXQG�RII�D�JODVV
URYLQJ�UHHO�DQG�VXEVHTXHQWO\�FXW�WR�WKH�GHVLUHG�OHQJWK�E\�D�VSHFLDO�FXWWLQJ�GHYLFH�ORFDWHG�QHDU
WKH�PL[KHDG�
&60�0XOWLWHF��FDQ�\LHOG�LQGLYLGXDO�OD\HUV�PHDVXULQJ�OHVV�WKDQ���PP�LQ�WKLFNQHVV��1R�UXQ�RII�ZLOO
RFFXU�HYHQ�ZKHQ�WKH�V\VWHP�LV�VSUD\HG�RQ�VORSHG�VXUIDFHV��$XWRPDWLF�VSUD\LQJ�FDQ�EH
LPSOHPHQWHG�E\�URERWL]LQJ�WKH�SURFHVV��2QH�PDLQ�ILHOG�RI�DSSOLFDWLRQ�IRU�&60�0XOWLWHF��LV�WKH
VXEVWLWXWLRQ�RI�FODVVLF�*53�PRXOGLQJV�ZLWK�ILEUH�VSUD\LQJ�WHFKQLTXHV��7KLV�WHFKQRORJ\�ZDV
VXFFHVVIXOO\�SLRQHHUHG�E\�'(&6�.XQVWVWRII��XQG�*HUlWHWHFKQLN�*PE+��DQ�(DVW�*HUPDQ
FRPSDQ\�ZKLFK�XVHV�WKH�QHZ�38�VSUD\LQJ�PHWKRG�WR�UHLQIRUFH�WKH�XQGHUVLGH�RI�EDWKWXEV��2WKHU
DSSOLFDWLRQV�LQFOXGH�PRXOGLQJV�WKDW�PXVW�PHHW�PRUH�H[DFWLQJ�VXUIDFH�TXDOLW\�VWDQGDUGV��H�J��
DGG�RQ�SDUWV�IRU�DJULFXOWXUDO�PDFKLQHU\�DQG�FRPPHUFLDO�YHKLFOHV�

,OOXVWUDWLRQ��� )LOP�ODPLQDWHG�385�&60�0XOWLWHF��PRXOGLQJ
3KRWR��+HQQHFNH�*PE+
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385�&RPSRVLWH�6SUD\�0RXOGLQJ��385�&60�
385�&60�0XOWLWHF��LV�WKH�QHZHVW�DGGLWLRQ�WR�D�UDQJH�RI�ZHOO�SURYHQ�38�VSUD\LQJ�WHFKQLTXHV
PDUNHWHG�E\�+HQQHFNH�XQGHU�WKH�KHDGLQJ�RI�385�&60��7KH�QDPH�LV�DQ�DEEUHYLDWLRQ�RI�WKH�WHUP
FRPSRVLWH�IRU�ILEUH�UHLQIRUFHG�RU�ILOOHG�38�SURGXFWV��DQG�VSUD\�PRXOGLQJ�WR�GHQRWH�WKH�FRUH
SURFHVVLQJ�VWHS�
2QH�H[DPSOH�LV�WKH�FRVW�HIILFLHQW�SURGXFWLRQ�RI�ORQJ�JODVV�ILEUH�UHLQIRUFHG�DXWRPRWLYH�PRXOGLQJV
XVLQJ�WKH�&60�PHWKRG��,QVWHDG�RI�XVLQJ�SUH�IDEULFDWHG�ILEUH�PDWV��JODVV�URYLQJV�DUH�GLVSHQVHG
IURP�D�UHHO�DQG�FXW�WR�OHQJWK�EHIRUH�SURFHVVLQJ�WKHP��IRU�LQVWDQFH��WRJHWKHU�ZLWK�WKH�UDZ
PDWHULDO�%D\GXU��675�IURP�%D\HU�0DWHULDO6FLHQFH��385�&60�%D\GXU����,Q�FRQWUDVW�WR�&60
0XOWLWHF���WKLV�WHFKQLTXH�LQYROYHV�VKDSLQJ�RI�WKH�PDWHULDO�LQ�D�FORVHG�PRXOG�
:LWK�&60�WHFKQRORJ\��QDWXUDO�ILEUH�PDWV�PDGH�IURP�IOD[��VLVDO��KHPS��HWF���FDQ�EH�FRPSUHVVHG
LQWR�WKLQ�ZDOOHG��H[WUHPHO\�OLJKWZHLJKW�DXWRPRWLYH�PRXOGLQJV�XVLQJ�%D\SUHJ��)�RU�VLPLODU�UDZ
PDWHULDO�V\VWHPV��385�&60�%D\SUHJ��1DWXUDO�)LEUH���7KH�SURGXFWV�DUH�QRWHG�IRU�WKHLU�KLJK
IOH[XUDO�PRGXOXV�DQG�HOHYDWHG�EHQGLQJ�VWUHQJWK�
7KLV�JURXS�RI�UDZ�PDWHULDOV�FDQ�DOVR�EH�XVHG�WR�SURGXFH�VDQGZLFK�VWUXFWXUHV�PDGH�RI
KRQH\FRPE�RU�FRUUXJDWHG�FRUH�OD\HUV�IDFHG�ZLWK�JODVV�ILEUHV�LQ�D�SRO\XUHWKDQH�PDWUL[�RQ�ERWK
VLGHV���385�&60�%D\SUHJ��6DQGZLFK���7KHVH�FRPSRVLWH�PRXOGLQJV�SRVVHVV�D�EURDG�ZHLJKW�
VSHFLILF�UDQJH�RI�FKDUDFWHULVWLFV�DQG�VLJQLILFDQW�OLJKWZHLJKWLQJ�SRWHQWLDO�
$QRWKHU�SRVVLEOH�DSSOLFDWLRQ�EDVHG�RQ�+HQQHFNH�385�&60�LV�WKH�SURFHVVLQJ�RI�EDULWH�ILOOHG
385�V\VWHPV�VXFK�DV�%D\IOH[��63��ZKLFK�KDV�EHHQ�VXFFHVVIXOO\�LPSOHPHQWHG�LQ�WKH�YHKLFOH
FRQVWUXFWLRQ�VHFWRU�WR�PDQXIDFWXUH�VRXQG�DQG�YLEUDWLRQ�DEVRUELQJ�SURGXFWV��385�&60
%D\IOH[����+RZHYHU��+HQQHFNH
V�QHZ�VSUD\�PL[KHDG�01���LV�FDSDEOH�HYHQ�RI�SURFHVVLQJ
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RWKHU�DEUDVLYH�ILOOHUV�OLNH�JODVV�DQG�PLQHUDO�ILEUHV��PLFD��VWRQH�SRZGHU��FDOFLXP�FDUERQDWH�RU
PHODPLQH��ZKLFK�DUH�XVHG�WR�PDQXIDFWXUH�IODPH�UHVLVWDQW�PRXOGLQJV�

,I�QHFHVVDU\��WKH�YDULRXV�SURGXFWLRQ�WHFKQRORJLHV�FDQ�EH�VHOHFWLYHO\�FRPELQHG��%D\SUHJ�
6DQGZLFK�PRXOGLQJV�FDQ�WKXV�EH�SDUWLDOO\�UHLQIRUFHG�RU�SURYLGHG�ZLWK�VWLIIHQLQJ�ULEV�E\�ORFDOO\
DSSO\LQJ�D�ODUJHU�DPRXQW�RI�UDZ�PDWHULDO�DQG�FKRSSHG�ILEUHV��7KLV�LV�WKH�FDVH��H�J���ZKHQ
SURFHVVLQJ�0XOWLWHF��DQG�%D\GXU��±�XVHUV�ZLOO�QHHG�WR�LQYHVW�RQO\�RQFH�WR�REWDLQ�WKH�EHQHILWV�RI
WZR�VSUD\�DSSOLFDWLRQ�SURFHVVHV�RQ�WKH�VDPH�PDFKLQH�

6SUD\LQJ�GRHV�LW
$�FRPELQDWLRQ�RI�GLIIHUHQW�385�&60�WHFKQRORJLHV�LV�PDGH�SRVVLEOH�E\�WKH�IDFW�WKDW�DOO
SURFHVVHV�DUH�EDVHG�RQ�WKH�VDPH�PDFKLQH�FRQFHSW��'HSHQGLQJ�RQ�WKH�DSSOLFDWLRQ��WKH�YDULRXV
�PRGXOHV��RI�WKH�&60�WHFKQRORJ\�FDQ�WKXV�EH�FRPELQHG�WR�D�FXVWRPL]HG�SURFHVV�WR�VXLW�WKH
ILHOG�RI�DSSOLFDWLRQ�
7KH�NH\��PRGXOH��LV�+HQQHFNH
V�VSUD\�WHFKQRORJ\��ZKLFK�UHOLHV�RQ�RSHUDWLQJ�SRLQW�VSHFLILF
VSUD\�QR]]OH�FKDUDFWHULVWLFV��7KH�QR]]OH�SHUIRUPDQFH�FXUYH�GHILQHV�WKH�HIIHFWLYH�VSUD\LQJ�ZLGWK
DV�D�IXQFWLRQ�RI�RXWSXW�DQG�VSUD\LQJ�GLVWDQFH�±�D�GHFLVLYH�SUHUHTXLVLWH�IRU�VHOHFWLQJ�WKH�ULJKW
QR]]OH�DQG�GHWHUPLQLQJ�WKH�DSSURSULDWH�GLVFKDUJH�IORZ�UDWH�DQG�VSUD\LQJ�GLVWDQFH��$V�D�UHVXOW�
WKH�VSUD\�SDWWHUQ�FDQ�EH�SODQQHG�ZLWK�SUHFLVLRQ�IRU�D�VSHFLILF�UHTXLUHPHQW�
7KH�EHOO�VKDSHG�VSUD\�SURILOH�ZLWK�LWV�GHFUHDVLQJ�38�PDVV�GLVWULEXWLRQ�WRZDUGV�WKH�HGJHV�LV
W\SLFDO�RI�+HQQHFNH�HTXLSPHQW��7KLV�GHVLJQ�HQVXUHV�D�GHILQHG�RYHUODS�DUHD�EHWZHHQ�SDWKV
ZLWKRXW�ORFDOL]HG�H[FHVV�38�EXLOG�XS��7KH�PDVV�GLVWULEXWLRQ�TXDOLW\�FDQ�EH�FRQWUROOHG�RYHU�WKH
SDWK�GLVWDQFH��7KXV��D�PLQLPDO�UHGXFWLRQ�LQ�SDWK�ZLGWK�ZLOO�VXIILFH�WR�DGDSW�WKH�VSUD\�TXDOLW\�WR
H[DFWLQJ�PRXOGLQJ�VWDQGDUGV�

,OOXVWUDWLRQ��� 6WLIIHQLQJ�ULE�RQ�D�%D\SUHJ��6DQGZLFK�PRXOGLQJ
SURGXFHG�E\�VHOHFWLYHO\�FRPELQLQJ�GLIIHUHQW�&60�SURFHVV
YDULDQWV
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,OOXVWUDWLRQ��� 6FKHPDWLF�YLHZ�RI�D�VSUD\�SURFHVV�GHVLJQ

%RWK�SDUDPHWHUV�±�L�H���WKH�QR]]OH�SHUIRUPDQFH�FKDUDFWHULVWLF�DQG�WKH�VSHFLILF�VSUD\LQJ�SURILOH�±
IRUP�WKH�EDVLV�IRU�D�SUHFLVH�GHVLJQ�RI�WKH�VSUD\�SURFHVV�DQG�D�KLJKO\�XQLIRUP�38�GLVWULEXWLRQ
ZLWK�DUHD�ZHLJKW�GHYLDWLRQV�RI�XQGHU������IRU�LQVWDQFH�
7KH�RXWSXW�UDWH�RI�WKH�VSUD\�QR]]OHV�FDQ�EH�YDULHG�IURP�ORFDOO\�IRFXVHG�WR�EURDGO\�VSUHDG��HYHQ
GXULQJ�D�SURGXFWLRQ�UXQ��6LQFH�QR�QR]]OH�FOHDQLQJ�LV�QHFHVVDU\�EHWZHHQ�VKRWV��PDLQWHQDQFH�LV
FOHDUO\�UHGXFHG�±�DQRWKHU�NH\�EHQHILW�RI�+HQQHFNH
V�385�&60�VSUD\�WHFKQRORJ\�

)RU�PRUH�LQIRUPDWLRQ��SOHDVH�FRQWDFW�
7KRPDV�.LUVWHQ
0DUNHWLQJ�&RPPXQLFDWLRQ�0DQDJHU
7HO� �����������������
)D[� �����������������
(�PDLO� WKRPDV�NLUVWHQ�WN#KHQQHFNH�FRP +HQQHFNH�*PE+

3RO\XUHWKDQH�7HFKQRORJ\
%LUOLQJKRYHQHU�6WU����
'�±�������6DQNW�$XJXVWLQ


