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,QWURGXFWLRQ 
7KH�³����´�LV�D�PRGXODU�V\VWHP�RI�PHGLXP�YROWDJH��09��HTXLSPHQW��6WDQGDUG�VWDUWHUV�DUH�HLWKHU�
VLQJOH�ZLGH��6:��XQLWV�RQH�SLWFK�ZLGH������PP��������LQ���RU�GRXEOH�ZLGH��':��XQLWV�ZKLFK�DUH�WZR�
SLWFKHV������PP��������LQ��ZLGH��ZKLFK�FDQ�EH�XWLOL]HG�IRU�IHHG�DQG�VWDUWLQJ�RI�ORDGV��2SHQ�FXELFOHV�
IRU�RSWLRQDO�HTXLSPHQW�DUH�DYDLODEOH�LQ���������RU���SLWFK�ZLGH�VHFWLRQV�HDFK�SLWFK�LV�����PP�������
LQ��ZLGH��XS�WR�D�PD[LPXP�RI���SLWFKHV�SHU�RSHQ�FXELFOH��$W������LQ��KLJK�DQG������LQ��GHHS�WKLV�LV�
WKH�PRVW�FRPSDFW�XQLW�RQ�WKH�PDUNHW� 
 
2SWLRQV�LQFOXGH� 
 
· /RDG�EUHDN�VZLWFK 
· 7UDQVLWLRQV�WR�EUHDNHU�RU�WUDQVIRUPHU 
· 3RZHU�IDFWRU�FRUUHFWLRQ�FDSDFLWRUV 
· $XWRWUDQVIRUPHU�RU�UHDFWRU�HTXLSPHQW 
· ,QFRPLQJ�OLQH�FRQQHFWLRQV 
· 6\QFKURQRXV�PRWRU�FRQWUROV 
· 6SHFLDO�PHWHULQJ 
· 0RQLWRULQJ 
· 3URWHFWLRQ�HTXLSPHQW 
· 6RIW�6WDUW 
· &XVWRP�&RPSRQHQWV 

7KH�FRQWUROOHUV�KDYH�WRS�PRXQWHG�KRUL]RQWDO�SRZHU�EXV�LQ�
WKH�UHDU�LQFOXGLQJ�WKH�JURXQG�EXV��7KH�SRZHU�EXV�
FRQVLVWV�RI�ó�[��´�FRSSHU�EDUV�LQ�PXOWLSOHV�RI������������RU�
��EDUV�SHU�SKDVH� FXUUHQW�UDWLQJV�UXQ�IURP����$�WR������
$����N$�UDWLQJ���7KH�KRUL]RQWDO�JURXQG�EXV�SURYLGHG�LQ�WKH�
EXV�FRPSDUWPHQW�KDV�LQGLYLGXDO�YHUWLFDO�EXVHV�LQ�HDFK�
FRQWUROOHU�DQG�LV�DYDLODEOH�LQ�VHYHUDO�VL]HV��7KH�WRS�
PRXQWHG�/RZ�9ROWDJH�GXFW�LQ�IURQW�LV�VHJUHJDWHG�E\�VWHHO�
IURP�WKH�SRZHU�EXV� 
 
7KH�FXELFOHV�DUH�DVVHPEOHG�IURP�EROWHG�DQG�ZHOGHG�
VKHHW�VWHHO LQ�D�IORRU-PRXQWHG�GHVLJQ���7KH�0RGXODU�
GHVLJQ�RI�RXU�HTXLSPHQW�DOORZV�H[WHQVLRQ�RI�OLQHXSV�IURP�
HLWKHU�HQG�LQ�WKH�IXWXUH���0RXQWLQJ�RSWLRQV�LQFOXGH�EDFN-WR
-EDFN��EDFN-WR�ZDOO�RU�IUHH-VWDQGLQJ�VHFWLRQV��$OO�RSWLRQV�
DUH�DYDLODEOH�DV�IURQW�DFFHVV�IRU�EDFN�WR�EDFN�RU�EDFN�WR�
ZDOO�PRXQWLQJ� 
7KH�ZLWKGUDZDEOH�WUXFN�LV�RQ�D�ZKHHOHG�FDUULDJH�QRW�
UHTXLULQJ�DQG�DGGLWLRQDO�HTXLSPHQW�WR�UHPRYH�IURP�WKH�
FXELFOH��$�VLPSOH�RQH�PDQ�RSHUDWLRQ�� 
+0&�����LV�D�SURYHQ��FRPSDFW�PRWRU�FRQWURO�GHYLFH��
XWLOL]LQJ�WKH�UHOLDEOH�YDFXXP�FRQWDFWRU�ZLWK 
UDWLQJV�XS�WR����$�SHU�VWDUWHU��$�EDVLF�+0&�����XQLW�FDQ�
DFFRPPRGDWH�DFURVV-WKH-OLQH�VWDUWHUV�XS�WR������+3�RU�
�����.9$�DW�����N9�ZLWK�WKH�PD[LPXP�UDWLQJ�OLPLWHG�E\�
WKH�ODUJHVW�VL]H�RI�GRXEOH�EDUUHO�PDLQ�FXUUHQW�OLPLWLQJ�IXVH�
DYDLODEOH������\HDUV�RI�YDFXXP�FRQWDFWRU�WHFKQRORJ\�DQG�
IXVH�WHFKQRORJ\�KDYH�EHHQ�GLUHFWHG�WRZDUG�PRWRU�FRQWURO�
DSSOLFDWLRQV�DW�(0,&&�� 
 
&XELFOH�KHLJKW�LQFUHDVHG�E\�DSSUR[LPDWHO\����LQ� 



 

 

:K\�9DFXXP�&RQWDFWRUV" 
· +LJK�RSHUDWLQJ� UDWH�—�8S�WR������
RSHUDWLRQV�SHU�KRXU� 

· /RZ� FKRS� FXUUHQW� —�$Q�DYHUDJH�
RI�����DPSV� 

· ([SHULHQFH� —� 2YHU��������RI�RXU�
FRQWDFWRUV� LQ� XVH� WKURXJKRXW� WKH�
ZRUOG� 

· 4XDOLW\� —� 6XSHULRU� SURGXFWLRQ�
IDFLOLWLHV� DQG� H[WHQVLYH� TXDOLW\�
FRQWURO� E\� SHUIRUPLQJ� WKH�
DFFHSWDQFH� WHVW�DV� VSHFLILHG� LQ� WKH�
TXDOLW\� SODQ� DW� HYHU\� VWDJH� RI�
SURGXFWLRQ� DQG� DVVHPEO\�� 7KLV�
TXDOLW\� DVVXUHV� WKH� PRVW� UHOLDEOH�
FRQWDFWRU�DYDLODEOH� 

:K\�+0&�����6WDUWHUV" 

· &RPSDFWQHVV� —� 2FFXSLHV� RQH-WKLUG� WKH� VSDFH� RI�
RWKHU�VLQJOH�XQLW�VWDUWHUV� 

· $FFHVVLELOLW\�—�6WDUWHU�LV�IXOO\�ZLWKGUDZDEOH���$OO�ORZ�
YROWDJH� FRQWUROV� DUH� FRQWDLQHG� LQ� D� FRPSDUWPHQW� RQ�
WKH� IURQW� RI� WKH� GUDZ-RXW� WUXFN�� � 7KH� ORZ� YROWDJH�
FRPSDUWPHQW�LV�DW�H\H�OHYHO�IRU�HDV\�DFFHVV� 

· $GGHG� VDIHW\�—� 2Q� WKH� RSWLRQDO� PRWRU� JURXQGLQJ��
:KHQ� WKH� WUXFN� LV� UHPRYHG� WKH� PRWRU� OHDGV� DUH�
JURXQGHG� LQ� WKH��FXELFOH��1R�DGGLWLRQDO� �JURXQGLQJ� LV�
UHTXLUHG�� 7KHUH� LV� QR� DFFHVV� WR� WKH� KLJK� YROWDJH�
VHFWLRQ�ZLWKRXW� UHPRYLQJ� WKH� WUXFN�ZKLFK� FORVHV� WKH�
VKXWWHU� SODWH� � DQG� VDIHO\� LVRODWHV� WKH� KLJK� YROWDJH�
VHFWLRQ� 

· )OH[LELOLW\� —� 7KH� EDVLF� GHVLJQ� DOORZV� IRU� GLIIHUHQW�
VWDUWLQJ� PHWKRGV�� DSSOLFDWLRQV�� DQG� LQVWDOODWLRQV�� � $�
PRGXODU�GHVLJQ�DOORZV�IRU�DOO�RSWLRQV�WR�EH�SDUW�RI�WKH�
OLQH-XS���/LQH-XSV�PD\�EH�H[WHQGHG�LQ�ERWK�GLUHFWLRQV�� 

· ([SHULHQFH�—� 7KHVH� VWDUWHUV� KDYH� EHHQ� LQ� VHUYLFH�
IRU�PDQ\�\HDUV�LQ�DSSOLFDWLRQV�WKURXJKRXW�WKH�ZRUOG� 

· (QHUJ\� 6DYLQJ� —� 6WDUWHU� KHDW� ORVV� LV� OHVV� WKDQ�
���:�DW�PD[LPXP� UDWLQJ��VDYLQJ�PDQ\�KXQGUHGV�RI�
GROODUV�RQ�RSHUDWLQJ�FRVWV� 

· 0DLQWHQDQFH� )UHH� —� 5RXWLQH� SODQW� GRZQ-WLPH� LV�
HOLPLQDWHG��� 

%DVLF�&RQFHSW 
,Q�WKHLU�EDVLF�FRQFHSW��WKH�+0&�����VWDUWHUV�DUH�RI�RQH-�KLJK�
FRQVWUXFWLRQ�RI�QDUURZ�ZLGWK�DQG�VKDOORZ�GHSWK���$��VLQJOH�
VWDUWHU�LV�RQO\���ò�LQ��KLJK����ô�LQ��ZLGH��DQG���ò�LQ��GHHS��
7KH�KLJK�YROWDJH�FXELFOH�FRPSDUWPHQW�KRXVHV�WKH�YROWDJH�DQG�
FXUUHQW�WUDQVIRUPHUV��JURXQGLQJ�VZLWFK��FXELFOH�KHDWHUV��ZKHUH�
VSHFLILHG��DQG�PDLQ�WHUPLQDWLRQV� 
7KH�FXUUHQW�OLPLWLQJ�IXVHV��FRQWURO�SRZHU�WUDQVIRUPHU�IXVHV��DQG�
YDFXXP�FRQWDFWRU�IRUP�D�SRZHU�PRGXOH�PRXQWHG�RQ�WKH�UHDU�RI�
WKH�ORZ�YROWDJH�FRQWURO�FRPSDUWPHQW��7KH�DVVHPEO\�IRUPV�D�
ZLWKGUDZDEOH�WUXFN��7KH�ORZ�YROWDJH�FRQWURO�FRPSDUWPHQW�LV�D�
JURXQGHG�PHWDO�HQFORVXUH�SURYLGLQJ�DFFRPPRGDWLRQ�IRU�DQG�
VHJUHJDWLRQ�RI�FRQWURO��SURWHFWLRQ�DQG�PHWHULQJ�IXQFWLRQV� 
$�ZLGH�UDQJH�RI�VWDQGDUG�RSWLRQV�IRU�PHWHULQJ�DQG�SURWHFWLRQ�
DUH�DYDLODEOH��,QFOXGLQJ�6FKZHLW]HU��*(�0XOWLOLQ��($721�DQG�
6LHPHQV�UHOD\V���$UF-)ODVK�VHQVLQJ�LV�RSWLRQDO� 
,VRODWLRQ�LV�DFKLHYHG�E\�RSHUDWLQJ�D�KDQGOH�RQ�WKH�IURQW�RI�WKH�
HTXLSPHQW�ZKLFK�UDLVHV�WKH�SRZHU�PRGXOH�WR�WKH�¶RSHUDWH¶�
SRVLWLRQ�DQG�ORZHUV�LW�WR�WKH�¶LVRODWHG¶�SRVLWLRQ�� 



 

 
/RDG-%UHDN�6ZLWFK��%XV-7LHV��DQG�7UDQVIRUPHU�)HHG 

/2$'-%5($.�6:,7&+ 
0RXQWHG�LQ�D�PRGXODU�FXELFOH�DV�VKRZQ�LQ��ILJXUH�
����WKH�VZLWFK�FDQ�EH�RI�����WR������$�UDWLQJV�IRU�
HLWKHU� LQFRPLQJ�� EXV-WLH� DSSOLFDWLRQV� DQG� IHHG�
DSSOLFDWLRQV�ZLWK�IXVLQJ�LQFOXGHG�LI�QHHGHG� 
 
&,5&8,7�%5($.(56 
)OXVK�IURQWHG�EXV�WUDQVLWLRQ�VHFWLRQV��ILJXUH����DUH�
DYDLODEOH� WR� FRQQHFW� D� ZLGH� YDULHW\� RI� FLUFXLW�
EUHDNHUV�IRU�LQFRPLQJ�DQG�EXV-WLH�DUUDQJHPHQWV� 

)LJXUH�� 

)LJXUH�� 

2XWJRLQJ�FDEOLQJ�
RSWLRQV��%RWWRP� 
(QWU\��DQG�UHDU��WRS�RU�
ERWWRP�HQWU\��,QFRPLQJ�
FDEOLQJ�RSWLRQV��
%RWWRP��7RS�DQG�UHDU�
HQWU\�� 

7KH�LQFRPLQJ���WR���
SLWFK�FDELQHW�LV�IRU�GU\�
W\SH�FRQQHFWLRQV�FDQ�
EH�PRXQWHG�RQ�HLWKHU�

VLGH�RI�WKH�OLQHXS� 
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%DVLF�6WDQGDUG�)HDWXUHV� 
· %ORZQ�)XVH�,QGLFDWRU 
· /RVV�RI�&RQWURO�3RZHU 
 
6WDQGDUG�2SWLRQDO�([WUDV� 
· 0RWRU�*URXQGLQJ 
· 0HFKDQLFDO�/DWFK 
· ,5�0RQLWRULQJ 
· .:�0RQLWRULQJ 
· 0RWRU�7UDQVIRUPHU 
· 3URWHFWLRQ�5HOD\ 
· 7RS�([LW 
· 3)&& 
· 5966�6RIW�6WDUW 
· 7UDQVIRUPHU�RU�5HDFWRU�6WDUW 
· 6\QFKURQRXV�6ROLG�6WDWH�0RWRU� 
�����)LHOG�&RQWURO 
· 9ROWDJH�	�&XUUHQW 
�����2YHU�	�8QGHU�'HWHFWLRQ 
· &XVWRP�&RPSRQHQWV 
· 1(0$���?�$ 
· 1(0$��� 
· 1(0$���+RXVH 
· $UF�)ODVK�5DWLQJ 
· 0HFKDQLFDO�LQGLFDWLRQ�RI� 

,VRODWLRQ 

7KH�VWDQGDUG�HQFORVXUH� LV�D�1(0$�,��YHQWLODWHG�
RU�QRQ-YHQWLODWHG�HQFORVXUH�GHSHQGLQJ�RQ�VWDUWHU�
VL]H�� � ,Q� DGGLWLRQ� WKH� VWDUWHUV� DUH� GHVLJQHG� WR�
FRPSO\� ZLWK� WKH� UHTXLUHPHQWV� RI�
,(&�-�����-��3����DQG�,(&�-�����-��3+��ZLWK�UH�
VSHFW� WR� SURYLGLQJ� SURWHFWLRQ� DJDLQVW� IDOOLQJ� OLT�
XLGV� DQG� SURWHFWLRQ� DJDLQVW� DSSURDFK� WR� OLYH� RU�
PRYLQJ� SDUWV� E\� REMHFWV� RI� � WKLFNQHVV� JUHDWHU�
WKDW������LQFK� 
6WDQGDUG� SDLQW� ILQLVK� LV� OLJKW� JUH\� VHPL-JORVV�
SRZGHU�FRDW����FRORU�$16,���� 

$GYDQWDJHV�RI�(0,&& 
· 7KH� DELOLW\� WR� GHVLJQ� DQG� HQJLQHHU� D� FXVWRP� DQG� UHOLDEOH� VROXWLRQ� WR� FRPSOH[� DQG� XQLTXH�

DSSOLFDWLRQ�UHTXLUHPHQWV� 
· &XVWRP�VROXWLRQV�FDQ�EH�LQWHJUDWHG�LQWR�RXU�VWDQGDUG�OLQH-XS�IRU�D�FOHDQ�SDFNDJHG�GHVLJQ� 
· :H�VWULYH�WR�SURYLGH�TXLFN�NQRZOHGJHDEOH�VHUYLFH�DQG�VXSSRUW�IRU�DOO�FXVWRPHU�QHHGV�� 
· 2XU�DELOLW\�WR�SURYLGH�XQLTXH�VROXWLRQV�PDNHV�XV�D�VWHS�DERYH�WKH�FRPSHWLWLRQ� 

0DLQ�)XVH�3URWHFWLRQ� 
 
7KH� HTXLSPHQW� LQFRUSRUDWHV� FXUUHQW� OLPLWLQJ�
SRZHU� IXVHV� VSHFLILFDOO\� GHVLJQHG� IRU� YDFXXP�
FRQWDFWRU� PRWRU� VWDUWLQJ� GXWLHV�� JLYLQJ� VHYHUDO�
PDMRU�EHQHILWV��— 
 
· $ELOLW\� WR� LQWHUUXSW� DOO� IDXOW� FXUUHQWV� EH\RQG�

WKH�FDSDELOLW\�RI�WKH�FRQWDFWRU��XS�WR�WKH�PD[�
LPXP�IDXOW�OHYHO�RI�WKH�V\VWHP� 

· +LJK�FXUUHQW�UDWLQJ�LQ�D�VPDOO�VL]H� 
· )XOO� SURWHFWLRQ� FR-RUGLQDWLRQ� EHWZHHQ� IXVHV�

DQG�RYHUORDG�UHOD\� 
· %ROWHG�FRQQHFWLRQV�WR�LQVXUH�ORZ�ORVV� 
 
7KH�XVH�RI�WKH�IXVHG�FRQWDFWRU�FRPELQDWLRQ�KDV�
WKH� DGGHG� EHQHILW� RI� DOORZLQJ� VPDOOHU� FDEOHV� WR�
EH� XVHG� WKDQ� ZRXOG� EH� SRVVLEOH� ZLWK� FLUFXLW�
EUHDNHUV��UHVXOWLQJ�LQ�FRQVLGHUDEOH�VDYLQJV� 

· 1DUURZ�ZLGWK�DQG�VKDOORZ�GHSWK�EHQHILWV�ZLWK�EHWWHU�
VSDFH�VDYLQJ�WKDQ�RWKHU�DUUDQJHPHQWV� 

· 5DWLQJV�WR�����$ 

· 8/���� 

· 8/����$ 

· &6$����� 

· 1(0$�,&6 

· ,(((�&��������W\SH��% 



 

 

(OHFWULFDO�6SHFLILFDWLRQ� 

%XVEDUV� 

+0&�����LV�GHVLJQHG�WR�WKH�IROORZLQJ�SDUDPHWHUV� 
 
5DWHG�YROWDJH 
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&RQWLQXRXV�FXUUHQW 
3HDN�ZLWKVWDQG�FXUUHQW 
 
6KRUW�WLPH�FXUUHQW 
,PSXOVH�OHYHO 
'LHOHFWULF�7HVW��+L-3RW�5DWLQJ� 
,QVXODWLRQ 

—�������������������������������$ 
—�������N$�RQ�ILUVW�DV\PPHWULFDO�SHDN�� 
—�������N$�UDWHG�PRPHQWDU\�ZLWKVWDQG�FXUUHQW 
—������N$�U�P�V��IRU���RU���VHFRQGV 
—������N9�%,/ 
—������N9�IRU����VHFRQGV 
—���%XVEDU�LQVXODWLRQ 

3RZHU�0RGXOH 

6XSSO\�YROWDJH������������������������������������ 
 
&RQWLQXRXV�FXUUHQW����������������������������� 
0RWRU�GXW\������������������������������������������� 
7UDQVIRUPHU�GXW\�–�OLPLWHG�WR�DQ 
��LQUXVK�RI�OHVV�WKDQ�����$�SHDN�������� 

����´�:LGH 
�VLQJOH�EDUUHOHG�IXVHV� 

����´�:LGH 
�GRXEOH�EDUUHOHG�IXVHV� 

�����³�:LGH 
�IRUFH�YHQWLODWHG�GRXEOH�EDUUHOHG�IXVHV� 
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6KRUW�WLPH�RYHUORDG 
,QWHUUXSWLQJ�UDWLQJ  �)XVH�SURWHFWHG� 
 
 
&RQWURO�6XSSO\ 

 
 
 

—������N$�U�P�V��IRU���VHFRQG 
—�������09$�DW�����9 
����������09$�DW�����9 
����������09$�DW�����9 
—�����9��������+]��UHFWLILHG�IRU�FRQWDFWRU� 
 
 ����Z���FORVH 

���������9 
����Z���KROG 

7HVW�&HUWLILFDWLRQ 
+0&�����KDV�EHHQ�LQGHSHQGHQWO\�WHVWHG�WR�WKH�IROORZLQJ�UDWLQJV� 
5DWHG�VKRUW�FLUFXLW�ZLWKVWDQG�FXUUHQW�RI�EXV�V\VWHP�   ���N$�IRU���VHFRQGV 
 ���HTXLYDOHQW�WR����������   ����09$�DW�����9 
,PSXOVH�9ROWDJH�:LWKVWDQG�RQ�VWDUWHU��%,/�    ��N9��VWDQGDUG���N9�ZLWK�DUUHVWRUV 
 
5DWHG�VKRUW�FLUFXLW�ZLWKVWDQG�FXUUHQW�RI�VWDUWHU�JURXQGLQJ�V\VWHP� �����������N$���VHFRQG 
  ����������N$�SHDN 
7HVW�&HUWLILFDWHV�DUH�DYDLODEOH�IRU�LQVSHFWLRQ� 

&RPSOLDQFH�ZLWK�VWDQGDUGV� 
7KH�GHVLJQ�RI�+0&�����FRPSOLHV�ZLWK�WKH�UHTXLUHPHQWV�RI�1(0$�QDWLRQDO�VWDQGDUGV�DQG�,(&�LQWHUQDWLRQDO�VWDQGDUGV��—��� 
 
1(0$�1R� 
 ,&6�� —������� 8/����  �� 
 ,&6�� —������� 8/����   
   ,&6��  
   &6$������1R����� 
 &&,�(OHFWULFDO�3RZHU�&RQQHFWRUV ,(((�&��������W\SH��% 
 7\SH���WR�,&6�� —�������      
,(&�1R� 
 ��� +9�0HWDO�(QFORVHG�(TXLSPHQW  
 ��� +9�,VRODWRUV�DQG�JURXQGLQJ�VZLWFKHV 
 ��� +9�)XVHV 
 ��� +9�&RQWDFWRUV 
 ��� 'HJUHH�RI�SURWHFWLRQ�—���/9�HQFORVXUHV 
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