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'XH�WR�FRQWLQXRXV�LPSURYHPHQWV��WKH�LQIRUPDWLRQ�KHUHLQ�PD\�EH�FKDQJHG�ZLWKRXW�QRWLFH

3DJH���RI�� 

02817,1* 

��6XUIDFH�0RXQW��6XUIDFH�PRXQW�PRGHOV�DUH�GHVLJQHG�IRU�PRXQWLQJ�WR�
ZDOOV�E\�PHDQV�RI�NH\KROH�VORWV�SURYLGHG�LQ�WKH�EDFN�RI�WKH�XQLW�KRXVLQJ� 

:$55$17<���/,67,1* 

��8QLW���H[FOXGLQJ�ODPSV��)XOO�FRYHUDJH�DJDLQVW�GHIHFWV�LQ�PDWHULDOV�DQG�
ZRUNPDQVKLS�IRU���\HDUV�IURP�GDWH�RI�VKLSPHQW� 

��%DWWHU\����\HDUV�IXOO�ZDUUDQW\�SOXV�DQ�DGGLWLRQDO���\HDUV�RI�SUR-UDWD�FRY�
HUDJH� 
��$OO�PRGHOV�DUH�8/����/LVWHG�DQG�PHHW�1)3$�����/LIH�6DIHW\�&RGH��
1(&��26+$��/RFDO�DQG�6WDWH�&RGHV��2SWLRQDO�7-*ULG�PRGHOV�DUH�SOHQXP�
UDWHG� 
��8/�/LVWHG�IRU�GDPS�ORFDWLRQV������-����&�� 

(/(&75,&$/�63(&,),&$7,216 

,QSXW 
��,QSXW�9ROWDJHV��8QLYHUVDO�����RU����9$&����+]��8VHU�VHOHFWDEOH�ZLWK�
����ZLUH�MXPSHUV�SURYLGHG� 
��,QSXW�)UHTXHQFLHV����+]���� 
��,QSXW�6XUJH�3URWHFWLRQ��0HHWV�8/��� 
��,QSXW�3URWHFWLRQ��3URYLGHG�E\�6HUYLFH�3DQHO�UDWHG�DW����DPSV�PD[LPXP 
2XWSXW 
��2XWSXW�9ROWDJHV�����+]������RU����9$& 
��(IILFLHQF\�5DWLQJ������DW�IXOO�UDWHG�ORDG��OLQH� 
��:DYHIRUP��6LQXVRLGDO��GLJLWDOO\�FRQWUROOHG� 
��6WDWLF�9ROWDJH������GXULQJ�EDWWHU\�GLVFKDUJH���-���� 
OLQHDU�ORDG� 
��2XWSXW�)UHTXHQFLHV����+]������+]�GXULQJ�HPHUJHQF\ 
F\FOH 
��2XWSXW�'LVWRUWLRQ��/HVV�WKDQ����7+'��OLQHDU�ORDG� 
��7UDQVIHU�7LPH��/HVV�WKDQ�����VHFRQG 
��/RDG�3RZHU�)DFWRU�5DQJH�������/HDG�WR������/DJ 
��0LQLPXP�/RDGLQJ�����RI�UDWHG�V\VWHP�FDSDFLW\ 
��2XWSXW�3URWHFWLRQ��&LUFXLW�EUHDNHU 
��2XWSXW�3URWHFWLRQ��/LQH�DQG�LQYHUWHU�IXVHV 

+286,1* 

'(6&5,37,21 

��0LGVL]H-HOHFWULFDO�LQYHUWHU�V\VWHPV�IRU�SRZHULQJ�����XS�WR�����
ZDWWV�RI�LQFDQGHVFHQW��IOXRUHVFHQW��LQGXFWLRQ�RU�/('�OLJKWLQJ�
ORDGV��3XOVH�ZLGWK�PRGXODWHG��3:0��RXWSXW�GHVLJQ�SURYLGHV�
FOHDQ�����+]��VLQXVRLGDO�HPHUJHQF\�SRZHU�WR�ORDGV� 

��$OO�PRGHOV�DUH�GHVLJQHG�IRU�IDVW��HDV\�ZDOO�PRXQWLQJ� 

��+HDY\�GXW\�VWHHO�FDELQHW�LV�ILQLVKHG�LQ�ZKLWH�EDNHG-RQ�SRZGHU�SDLQW�
SURYLGLQJ�VFUDWFK�DQG�FRUURVLRQ�UHVLVWDQFH� 

��2SWLRQDO�VSHFLDO�FRORU�SDLQW��-63��ILQLVKHV�DUH�DYDLODEOH� 
FRQVXOW�IDFWRU\� 

/36�6HULHV�,QYHUWHUV�(PHUJHQF\�3RZHU�6\VWHPV 
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'XH�WR�FRQWLQXRXV�LPSURYHPHQWV��WKH�LQIRUPDWLRQ�KHUHLQ�PD\�EH�FKDQJHG�ZLWKRXW�QRWLFH

3DJH���RI�� 

/36�6HULHV�,QYHUWHUV�(PHUJHQF\�3RZHU�6\VWHPV 

)($785(6 

��)RU�SRZHULQJ�LQFDQGHVFHQW��IOXRUHVFHQW��LQGXFWLRQ�DQG�/('�
IL[WXUHV�
 
��6LQXVRLGDO�RXWSXW�HOLPLQDWHV�FRPSDWLELOLW\�SUREOHPV 
��8QLYHUVDO��������9$&����+]��LQSXW�RXWSXW 
��8QLW�FDSDFLWLHV�XS�WR�����ZDWWV 
��³6RIW�6WDUW´�GHVLJQ�UHGXFHV�IL[WXUH�LQUXVK�FXUUHQW 
��8QLW�PD\�EH�LQVWDOOHG�XS�WR�������IHHW�IURP�FRQWUROOHG�IL[WXUH�V� 
��/XPHQ�RXWSXW�IURP�IL[WXUH�LV������RI�QRPLQDO 
��8QLTXH�GHVLJQ�HOLPLQDWHV�FRPSDWLELOLW\�SUREOHPV�ZLWK�/(' 
GULYHUV�DV�ZHOO�DV�IOXRUHVFHQW�DQG�LQGXFWLRQ�EDOODVWV 
��&RPSDWLEOH�ZLWK�GLPPLQJ�EDOODVWV 
��1RUPDOO\-21�DQG�RU�1RUPDOO\-2))�ORDG�RXWSXW 
��3URYLVLRQV�IRU�ORFDO�VZLWFKLQJ�FDSDELOLW\�-�$OZD\V�RQ�GXULQJ 
HPHUJHQF\�FRQGLWLRQV�UHJDUGOHVV�RI�ORFDO�VZLWFK�SRVLWLRQ 
��(PHUJHQF\�IL[WXUHV�FDQ�EH�21��2))�RU�6:,7&+(' 
��6ROLG-VWDWH��OLQH�ODWFKHG�ORZ�YROWDJH�GLVFRQQHFW�SURYLGHV 
SURWHFWLRQ�DJDLQVW�EDWWHU\�GHHS�GLVFKDUJH 
��/RQJ�OLIH��PDLQWHQDQFH-IUHH�OHDG-FDOFLXP�EDWWHU\ 
��0RPHQWDU\�WHVW�VZLWFK 
��$&-21��&KDUJH-21�DQG�,QYHUWHU-21�/('�LQGLFDWRUV 

:,5,1* 

&RQQHFWLRQ�WR�DQ�XQVZLWFKHG�$&�FLUFXLW�LV�UHTXLUHG�E\�WKH�1(&��
:LULQJ�DFFHVV�LV�SURYLGHG�IRU�E\�FRQGXLW�NQRFNRXWV�LQ�WKH�XQLW�
KRXVLQJ� 

7KH�/36�6HULHV�LV�GHVLJQHG�WR�SURYLGH�����WR�����ZDWWV�RI�HPHUJHQF\�SRZHU�WR�LQFDQGHV�
FHQW��IOXRUHVFHQW��LQGXFWLRQ�DQG�RU�/('�IL[WXUHV��7KH�/36�XQLW�SURYLGHV�FOHDQ��VLQXVRLGDO�$&�
RXWSXW�SRZHU�DOORZLQJ�LW�WR�EH�UHPRWHO\�PRXQWHG 
XS�WR�������IHHW�DZD\�IURP�WKH�FRQWUROOHG�IL[WXUH�V�� 

8QOLNH�D�EDOODVW�IOXRUHVFHQW�HPHUJHQF\�SDFN��WKH�/36�SURYLGHV�SRZHU�WR�WKH�LQSXW�VLGH�RI�
WKH�IL[WXUH���LQFOXGLQJ�WKH�EDOODVW��HOLPLQDWLQJ�DQ\�FKDQFH�RI�LQFRPSDWLELOLW\��7KH�/36�6HULHV�
LV�GHVLJQHG�IRU�VXUIDFH�PRXQWLQJ��$OO�/36�V\VWHPV�ZLOO�SURYLGH�HPHUJHQF\�SRZHU�RXWSXW�IRU�
D�PLQLPXP�RI���-PLQXWHV� 

/2$'�&203$7,%,/,7< 

/36�PRGHO¶V�FOHDQ��VLQXVRLGDO�$&�RXWSXW�ZLOO�RSHUDWH�LQFDQGHV�
FHQW�ODPSV�DV�ZHOO�DV�DOO�FRPPRQ�IOXRUHVFHQW��LQGXFWLRQ�DQG�/('�
ODPS�W\SHV��&RQVXOW�IDFWRU\�IRU�FRPSDWLELOLW\�ZLWK�DOO�RWKHU�ODPS�
W\SHV� 
/LJKWLQJ�ORDGV�DUH�GULYHQ�DW������RXWSXW�IRU�WKH�HQWLUH�HPHUJHQ�
F\�SRZHU�F\FOH��7KLV�RXWVWDQGLQJ�IHDWXUH�WUDQVODWHV�LQWR�JUHDWHU�
RFFXSDQW�HJUHVV�YLVLRQ�DQG�VDIHW\� 
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'XH�WR�

3DJH���RI�� 

/36�6HULHV�,QYHUWHUV�(PHUJHQF\�3RZHU�6\VWHPV 

%$77(5,(6�$1'�&+$5*(5 

%DWWHU\ 
%DWWHU\��6HDOHG�/HDG�&DOFLXP�����\HDU�OLIH�� 

%DWWHU\�9ROWDJH����9'&�IRU�/36-����PRGHO�DQG���9'&�IRU�

/36-����PRGHO 

5XQWLPH����-PLQXWHV�VWDQGDUG�-�EDVHG�RQ�EDWWHU\ 
SHUIRUPDQFH�DW�����&���2WKHU�UXQWLPHV�DYDLODEOH��FRQVXOW�
IDFWRU\� 

%DWWHU\�3URWHFWLRQ��/RZ�9ROWDJH�%DWWHU\�'LVFRQQHFW�SUR�
WHFWV�WKH�EDWWHU\�IURP�EHLQJ�VHYHUHO\�GDPDJHG�E\�GHHS�GLV�
FKDUJH�GXULQJ�SURORQJHG�SRZHU�IDLOXUHV� 
'&�2YHUORDG�DQG�6KRUW�&LUFXLW�3URWHFWLRQ�SURYLGHG�E\�D�'& 
LQSXW�IXVH� 
&KDUJHU 
&KDUJHU�7\SH��)XOO\�DXWRPDWLF��WHPSHUDWXUH�FRPSHQVDWHG� 
GXDO-PRGH�FKDUJHU 

3RZHU�&RQVXPSWLRQ���&KDUJHU�2QO\�� 
��:�PD[LPXP�����:�LQ�VWDQGE\��IRU�/36-����PRGHO 
��:�PD[LPXP���:�LQ�VWDQGE\��IRU�/36-����PRGHO 

5HFKDUJH�'XW\�&\FOH��0HHWV�8/����UHTXLUHPHQWV 
%DWWHU\�&LUFXLW�%UHDNHU��$OVR�XVHG�DV�EDWWHU\�LVRODWRU 
&RQWUROV��0RPHQWDU\�WHVW�VZLWFK��$&-2Q� 
&KDUJH-2Q�DQG�,QYHUWHU-2Q�/('�LQGLFDWRU�OLJKWV 
6DIHW\�&LUFXLWU\��$&�/RFNRXW�SUHYHQWV�EDWWHU\�GLVFKDUJH 
SULRU�WR�LQLWLDO�XQLW�SRZHU-XS� 
%URZQRXW�3URWHFWLRQ�DXWRPDWLFDOO\�VZLWFKHV�WKH�XQLW�WR 
HPHUJHQF\�PRGH�ZKHQ�XWLOLW\�YROWDJH�LV�VLJQLILFDQWO\ 
UHGXFHG� 

(QYLURQPHQWDO 
+LJK�$OWLWXGH�2SHUDWLRQ��0D[LPXP�RSHUDWLQJ�WHPSHUDWXUH 
GURSV���GHJUHH�&�SHU�����PHWHUV����GHJUHHV�)�SHU 
�����IHHW��DERYH�VHD�OHYHO� 
2SHUDWLQJ�7HPSHUDWXUH�5DQJH�����)�WR����) 
����&�WR����&� 
127(��2SWLPXP�V\VWHP�SHUIRUPDQFH�EHWZHHQ����& 
����)��DQG����&�����)���WHPSHUDWXUHV�RXWVLGH�RI�WKLV 
UDQJH�ZLOO�DIIHFW�EDWWHU\�SHUIRUPDQFH�DQG�OLIH� 
5HODWLYH�+XPLGLW\������QRQ-FRQGHQVLQJ 

23(5$7,21 

8SRQ�IDLOXUH�RI�WKH�QRUPDO�XWLOLW\�SRZHU�WKH�/36�XQLW�LV�DXWRPDWL�
FDOO\�WXUQHG�RQ�E\�D�VROLG�VWDWH�VZLWFKLQJ�FLUFXLW�DQG�SURYLGHV�D�
PLQLPXP�RI����PLQXWHV�RI�HPHUJHQF\�SRZHU�WR�WKH�FRQQHFWHG�
ORDG��/XPHQ�RXWSXW�ZLOO�EH�PDLQWDLQHG�DW������RI�WKH�ODPS¶V�UDW�
LQJ�WKURXJKRXW�WKH�HQWLUH�GXUDWLRQ� 

$�VROLG�VWDWH�ORZ�YROWDJH�GLVFRQQHFW�FLUFXLW�LV�XVHG�WR�SURWHFW 
WKH�EDWWHU\�IURP�EHLQJ�VHYHUHO\�GDPDJHG�E\�D�GHHS�GLVFKDUJH��
:KHQ�QRUPDO�XWLOLW\�SRZHU�LV�UHVWRUHG��WKH�XQLW�VZLWFKHV�WKH�ORDG�
EDFN�WR�QRUPDO�XWLOLW\�RSHUDWLRQ�DQG�WKH�IXOO\�DXWRPDWLF��WHPSHUD�
WXUH�FRPSHQVDWHG��GXDO�PRGH�FKDUJHU�EHJLQV�WR�UHVWRUH�WKH�EDW�
WHU\��EULQJLQJ�LW�WR�IXOO�FKDUJH�ZLWKLQ�8/�����VSHFLILHG�SDUDPHWHUV��
$�EURZQRXW�VHQVLQJ�FLUFXLW�LQVXUHV�SURSHU�RSHUDWLRQ�GXULQJ�³ORZ�
OLQH´�FRQGLWLRQV� 

6<67(0�67$786�021,725,1*�3$1(/ 

$OO�/36�V\VWHPV�SURYLGH�D�PRQLWRULQJ�SDQHO�RQ�WKH�IURQW�RI�WKH�XQLW�WR�
VKRZ�RSHUDWLQJ�VWDWXV�DW�DOO�WLPHV��7KH�SDQHO�SURYLGHV�D�WHVW�VZLWFK�IRU�
XVHU�LQLWLDWHG�V\VWHP�WHVWV�DQG�D��-/('�DUUD\�WKDW�SURYLGHV�DQ�LQWXLWLYH�
YLVXDO�LQGLFDWLRQ�RI�XQLW�UHDGLQHVV� 

,03529('�$(67+(7,&6 

7KH�/36�V\VWHP¶V�VLQXVRLGDO�$&�RXWSXW�GHVLJQ�HOLPLQDWHV�YROWDJH�GURS�
DQG�SUR[LPLW\�FRQFHUQV��7KLV�DOORZV�DGGHG�IOH[LELOLW\�LQ�LQVWDOODWLRQ�ORFD�
WLRQ�DV�/36�XQLWV�FDQ�EH�LQVWDOOHG�KXQGUHGV�RI�IHHW�IURP�WKH�XQLWV�WKH\�
SRZHU��7KLV�PHDQV�/36�XQLWV�WR�EH�ORFDWHG�FRQYHQLHQWO\�RXW�RI�VLJKW 
LQ�FORVHWV�RU�XWLOLW\�URRPV�ZLWKRXW�LQWHUUXSWLQJ�DUFKLWHFWXUDO�DHVWKHWLFV� 

,Q�OLJKWLQJ�DSSOLFDWLRQV��QR�VSHFLDO�RU�DGGLWLRQDO�HPHUJHQF\�IL[WXUHV�DUH�
QHFHVVDU\��6LPSO\�GHVLJQDWH�DQG�FRQQHFW�H[LVWLQJ�OLJKWLQJ�IL[WXUHV��HLWKHU�
LQWHULRU�RU�H[WHULRU��WR�WKH�/36�XQLW�IRU�HPHUJHQF\�RSHUDWLRQ�HOLPLQDWLQJ�
WKH�QHHG�IRU�H[SRVHG��VWDQG-DORQH�HPHUJHQF\�OXPLQDLUHV� 

/36�6<67(0�$'9$17$*(6 

&RPSDUHG�WR�WUDGLWLRQDO�GLVFUHWH�HPHUJHQF\�OLJKWLQJ�XQLWV��WKH�/36�6HULHV�
SURYLGHV�HPHUJHQF\�LOOXPLQDWLRQ�IURP�D�VLQJOH�SRZHU�VRXUFH�UHVXOWLQJ�LQ�
ORZHU�PDLQWHQDQFH�RYHUKHDG�DQG�URXWLQH�WHVWLQJ�H[SHQVHV��/36�XQLWV�
ORZHU�LQVWDOODWLRQ�FRVWV�E\�SRZHULQJ�H[LVWLQJ�OLJKWLQJ�IL[WXUHV�GXULQJ 
HPHUJHQFLHV��$QG�EHFDXVH�FRQQHFWHG�IL[WXUHV�DUH�GULYHQ�DW�IXOO�EULOOLDQF\��
WKH\�SURYLGH�IDU�VXSHULRU�HJUHVV�OLJKWLQJ�DQG�GHOLYHU�LPSURYHG�RFFXSDQW�
VDIHW\� 
� 
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3DJH���RI�� ǁǁǁ͘ledindustriesƵƐĂ͘ĐŽŵ 

/36�6HULHV�,QYHUWHUV�(PHUJHQF\�3RZHU�6\VWHPV 

68**(67('�63(&,),&$7,216 

$Q�LQYHUWHU�V\VWHP�ZLWK�VLQXVRLGDO�RXWSXW�VKDOO�EH�VXSSOLHG�FDSDEOH�RI�SRZHULQJ�DQ\�FRPELQDWLRQ�RI�OLJKWLQJ�IL�[WXUHV��LQFOXGLQJ 
LQFDQGHVFHQW��IO�XRUHVFHQW��LQGXFWLRQ�DQG�RU�/('�OLJKW�VRXUFHV�ZLWKRXW�FRPSDWLELOLW\�SUREOHPV� 

7KH�V\VWHP�VKDOO�WUDQVIHU�LQ�OHVV�WKDQ�����VHFRQG�WR�UHOLDEO\�EDFN�XS�OLJKWLQJ�IL�[WXUHV�ZLWKRXW�ORVV�RI�LOOXPLQDWLRQ�DQG�RSHUDWH�DQ\�
DQG�DOO�FRQQHFWHG�OLJKWLQJ�IL�[WXUHV�DW�IXOO�OXPHQ�RXWSXW�GXULQJ�WKH�FRPSOHWH���-PLQXWH�GLVFKDUJH�F\FOH� 

7KH�LQSXW�YROWDJH�VKDOO�EH�WKH�VDPH�DV�WKH�RXWSXW�YROWDJH�DQG�VKDOO�EH�VLQJOH�SKDVH���������YROWV�����+]��2XWSXW�FDSDFLW\�ZLOO�EH 
����:����9$������:����9$��IRU�D�PLQLPXP�GXUDWLRQ�RI���-PLQXWHV� 

7KH�GHVLJQ�VKDOO�EH�D�VWDQGE\��RII-OLQH�LQYHUWHU�ZLWK�RQ-OLQH�HIIL�FLHQF\�RI������RQ-OLQH�GRXEOH�FRQYHUVLRQ�836�V\VWHPV�VKDOO�QRW�
EH�FRQVLGHUHG�DFFHSWDEOH�DOWHUQDWLYHV��636�6\VWHP�RXWSXW�VKDOO�EH�D�3:0�JHQHUDWHG�VLQH�ZDYH�ZLWK�OHVV�WKDQ����WRWDO�KDUPRQ�
LF�GLVWRUWLRQ��7KH�V\VWHP�VKDOO�DOVR�SURYLGH�VKRUW�FLUFXLW�DQG�RYHUORDG�SURWHFWLRQ�DV�VWDQGDUG� 

$Q�LQWXLWLYH�WKUHH�/('�GLVSOD\�VKDOO�SURYLGH�V\VWHP�RSHUDWLRQDO�LQIRUPDWLRQ�DW�D�JODQFH�DQG�DOHUW�XVHU�WR�DQ\�PDOIXQFWLRQ�LQ�V\V�
WHP�SHUIRUPDQFH��$XWKRUL]HG�PDLQWHQDQFH�SHUVRQQHO�VKDOO�KDYH�DFFHVV�WR�WKH�V\VWHP¶V�FRQWUROV�ZKLOH�EHLQJ�SURWHFWHG�IURP�DQ\�
OLYH�H[SRVHG�FRQQHFWLRQV� 

3URWHFWLYH�GHYLFHV�VKDOO�LQFOXGH�$&�/LQH�IXVHV��'&�LQSXW�EUHDNHU�DQG�D�'&�LQSXW�IXVH��7KH�HQWLUH�636�V\VWHP��LQFOXGLQJ�EDWWHU�
LHV��VKDOO�EH�LQFRUSRUDWHG�LQWR�FRPSDFW�FDELQHWU\�ZKLFK�VKDOO�KDYH�SURYLVLRQV�IRU��VXUIDFH��UHFHVVHG�RU�7-*ULG��PRXQWLQJ� 

6\VWHP�VKDOO�EH�FDSDEOH�RI�SURYLGLQJ�XS�WR���VZLWFK�E\SDVV�FLUFXLWV��DGMXVWDEOH�RXWSXW�RU���WR���YROW�GLPPHU�E\SDVV��UHPRWH�WHVW�
VZLWFK��DQG�VHOI-WHVW�VHOIGLDJQRVWLFV��ZHUH�QHFHVVDU\ 

�6\VWHP�VKDOO�XWLOL]H�D�VHDOHG�OHDG�FDOFLXP�EDWWHU\�ZLWK�D����\HDU�GHVLJQ�OLIH��7KH�FKDUJHU�VKDOO�EH�WHPSHUDWXUH�FRPSHQVDWHG� 
GXDO�PRGH�W\SH��DQG�UHFKDUJH�WKH�EDWWHULHV�DV�SHU�8/����JXLGHOLQHV��(QWLUH�V\VWHP�VKDOO�EH�WHVWHG��DSSURYHG��DQG�ODEHOHG�WR 
8/����(PHUJHQF\�/LJKWLQJ�DQG�3RZHU�6\VWHPV�VWDQGDUGV��7-*ULG�PRGHOV�ZLOO�EH�SOHQXP�UDWHG� 




