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&RQWUDFWRU+DOFURZ�*URXS�/WG�6XEFRQWUDFWRUV (06�&RQVXOWLQJ�/LPLWHG DQG�7;8�8.�
3UHSDUHG�E\-�7KRUQ\FURIW7�5XVVHOO-�&XUUDQ

7KH� ZRUN� GHVFULEHG� LQ� WKLV� UHSRUW� ZDV� FDUULHG� RXW�XQGHU�FRQWUDFW�DV�SDUW�RI�WKH�'7,�1HZ�DQG�5HQHZDEOH�(QHUJ\� 3URJUDPPH�� ZKLFK� LV� PDQDJHG� E\� )XWXUH�(QHUJ\� 6ROXWLRQV�� 7KH� YLHZV� DQG� MXGJHPHQWV�H[SUHVVHG�LQ�WKLV�UHSRUW�DUH�WKRVH�RI�WKH�FRQWUDFWRU�DQG�GR� QRW� QHFHVVDULO\� UHIOHFW� WKRVH� RI� WKH�'7,� RU� )XWXUH�(QHUJ\�6ROXWLRQV�

)LUVW�3XEOLVKHG�������&URZQ�&RS\ULJKW�����
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3UHIDFH
7KH� SURMHFW� ZDV�PDQDJHG� E\�+DOFURZ�*URXS� /WG� ZLWK� VXEFRQWUDFWRUV� (06�&RQVXOWLQJ�/LPLWHG� DQG�7;8�8.�� �7KH�ZRUN� IRU� WKH� UHSRUW�ZDV� FDUULHG� RXW�EHWZHHQ�)HEUXDU\������DQG�$SULO������
$FNQRZOHGJHPHQWV
,QSXW�LV�DFNQRZOHGJHG�IURP�0LNH�/HHV�DQG�-HUHP\�+DUULVRQ�RI�($�7HFKQRORJ\��7RQ\�/DNLQ�RI�,�3RZHU�/WG��-RKQ�6LQFODLU�RI�(OHFWULFLW\�$VVRFLDWLRQ��3HWH�7KRPDV�RI�63�3RZHU�6\VWHPV��$UQH�3RYOVHQ�IRU�LQSXW�RQ�'HQPDUN�DQG�+HUPDQQ�/DXNDPS�DQG�/XW]�)LVFKHU�IRU�LQSXW�RQ�*HUPDQ\�
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&217(176
3UHIDFH� L$FNQRZOHGJHPHQWV L
,QWURGXFWLRQ �%DFNJURXQG �$LPV�	�2EMHFWLYHV �&RQWHQW �
3$57��� ([LVWLQJ�)UDPHZRUN ���� 7HFKQLFDO�&RQQHFWLRQ�'RFXPHQWV ���� 3DUDOOHO�&RQQHFWLRQ�$JUHHPHQWV ���� 7DULII�$JUHHPHQWV ���� 0HWHULQJ�6WDQGDUGV ���� 8VH�RI�6\VWHP�&KDUJHV ���� &RQQHFWLRQ�&RVWV �
� *������*������	�*���� ���� *���� ���� *���	�*���� ���� *���� �
� 2WKHU�&RXQWULHV�([SHULHQFHV ����� ([SHULHQFHV�LQ�*HUPDQ\ ��
� 7HFKQLFDO�,PSDFW ����� 7HFKQLFDO�,VVXHV ����� ,($�7DVN�9�5HSRUW�IURP�(OVDP��'HQPDUN ����� 8.�5HSRUW�RQ�39�IURP�($7/�	�80,67 ��
� )LQDQFLDO�,PSDFW�	�6LJQLILFDQFH ����� ,QFHQWLYHV�RQ�'12V ����� 7\SH 7HVWLQJ ����� 3RVW�1RWLILFDWLRQ ����� &RQQHFWLRQ�WR�)LQDO�&LUFXLW ����� 5HQHZDEOHV�6XEVLG\ ����� 'DQLVK�6WXG\ ��
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3$57��
� 2SWLRQV ����� *HQHUDWLRQ�&RQQHFWLRQ�6WDQGDUGV ����� 1HWZRUN�'HVLJQ�6WDQGDUGV ����� *RYHUQDQFH ����� )LQDQFLDO ��
� 7HFKQLFDO�&KDQJHV ����� ,QWHUIDFH�:LWK�1HWZRUN ����� &RQQHFWLRQ�WR�'RPHVWLF�:LULQJ ��
� )LQDQFLDO�&KDQJHV����� 3���0HWHULQJ ����� 52&V ����� 5HQHZDEOHV�6XEVLGLHV ��
� 3UHIHUUHG�2SWLRQV ��
�� &RQFOXVLRQV ������ &RQFOXVLRQV ������ 5HFRPPHQGDWLRQV ��

)XUWKHU�5HDGLQJ��5HIHUHQFHV ��
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,1752'8&7,21
%DFNJURXQG
,W�LV�QRZ�DFFHSWHG�WKDW�RQH�RI�WKH�UHVXOWV�RI�WKH�GHVLUH�WR�UHGXFH�&2� HPLVVLRQV ZLOO�EH�D�YHU\�VLJQLILFDQW�LQFUHDVH�LQ�WKH�QXPEHU�RI�VPDOO�UHQHZDEOH�JHQHUDWLRQ�XQLWV�VHHNLQJ�D�FRQQHFWLRQ�WR�WKH�GLVWULEXWLRQ�QHWZRUN���7KLV�FKDQJH�ZLOO�KDYH�D�SURIRXQG�HIIHFW�RQ�WKH�ZD\�WKH�GLVWULEXWLRQ�QHWZRUN�LV�GHVLJQHG��RSHUDWHG��PDQDJHG�DQG�GHYHORSHG��DQG�ZLOO�UHTXLUH�D�UDGLFDO�FKDQJH�WR�HQDEOH�WKH�*RYHUQPHQW�WDUJHWV�WR�EH�PHW�IRU�WKLV�W\SH�RI�SODQW�
6PDOO� VHOI� JHQHUDWLRQ� ZLOO� LPSDFW� RQ� DOO� DVSHFWV� RI� WKH� HOHFWULFLW\� LQGXVWU\�� � $V� ZHOO� DV�VLPSOLILHG� FRQQHFWLRQ� LW� LV� H[SHFWHG� WKDW� WKH� GLVWULEXWLRQ� QHWZRUN� ZLOO� QHHG� WR� EH� DFWLYHO\�PDQDJHG�� DQG� WKHUH� ZLOO� EH� OHVV� GHPDQG� IRU� VXSSO\� IURP� WKH� JULG�� �0HWHULQJ� ZLOO� QHHG� WR�EHFRPH�PRUH�VRSKLVWLFDWHG�DQG�DQ�DJUHHPHQW�UHDFKHG�RQ�KRZ�FRVWV�VKRXOG�EH�DOORFDWHG�ZKHQ�FXVWRPHU�LPSRUWHG�GHPDQG�LV�UHGXFHG�DQG�VXUSOXV HOHFWULFLW\�LV�H[SRUWHG�RQWR�WKH�V\VWHP�
%HFDXVH�RI�WKHLU�VPDOO�VL]H�LW�ZRXOG�EH�EHQHILFLDO�WR�SURYLGH�VLPSOLILHG�DUUDQJHPHQWV�IRU�WKHVH�VPDOO�SDUWLFLSDQWV��UDWKHU�WKDQ�WUHDW�WKHP�WKH�VDPH�DV�ODUJHU�VL]HV�RI�JHQHUDWRU��
7KLV�UHSRUW�IRFXVHV�RQ�WKH�LVVXHV PRVW�UHOHYDQW�WR�UHQHZDEOH�JHQHUDWRUV��DOWKRXJK�VRPH�RI�WKH�WKHPHV�ZLOO�EH�FRPPRQ�WR�ZKLFKHYHU�JHQHUDWLRQ�WHFKQRORJ\�LV�XVHG�
$LPV�	�2EMHFWLYHV
7KH� RYHUDOO� DLPV� DQG� REMHFWLYHV� RI� WKH� SURMHFW� DUH� WR� H[DPLQH� FRQQHFWLRQ� LVVXHV� UHODWHG� WR�PLFUR�JHQHUDWLRQ IURP� UHQHZDEOHV�� DQG� LWV� ODUJH� VFDOH� LQWHJUDWLRQ� LQWR� WKH� 8.� HOHFWULFLW\�GLVWULEXWLRQ�QHWZRUN�
7KLV� LV� LQ� SDUW� WR� KHOS� DQVZHU� WKH� UHFRPPHQGDWLRQ� RI� WKH� 2)*(0� (PEHGGHG� *HQHUDWLRQ�:RUNLQJ�*URXS�ZKRVH�UHSRUW�LGHQWLILHG�WKH�QHHG�WR�DQDO\VH�WHFKQLFDO�FRQQHFWLRQ�DQG�FKDUJLQJ�	�WDULII�LVVXHV�UHODWHG�WR�PLFUR�JHQHUDWLRQ��ZLWK�D�YLHZ�WR�DFKLHYLQJ�WKLV�E\�-DQXDU\������
7KLV� VWXG\� VSHFLILFDOO\� H[DPLQHV� WKH� FRQQHFWLRQ� LVVXHV� WKDW� UHODWH� WR�PLFUR�JHQHUDWLRQ� IURP�UHQHZDEOHV�� VFRSLQJ� WKH� VXEMHFW� DQG� SURYLGLQJ� SRVVLEOH� VROXWLRQV� WR� KRZ� WKH� QHWZRUN� FDQ�DFFHSW�ODUJH�DPRXQWV�RI�PLFUR�JHQHUDWLRQ�DQG�KRZ�WKLV�LV�FRVWHG�DQG�FKDUJHG�IRU�
.H\�DFWLYLWLHV�WR�DFKLHYH�WKLV�DUH�5HYLHZ�RI�H[LVWLQJ�VWDQGDUGV�DQG�WKRVH�LQ�WKH�SURFHVV�RI�EHLQJ�GUDIWHG�WKDW�DUH�UHOHYDQW�IRU�WKH�FRQQHFWLRQ�RI�VPDOO�UHQHZDEOH�JHQHUDWLRQ��7KHVH�ZLOO�LQFOXGH�*������*������DQG�*�����LQ�WKH�8.��DQG�IRUHLJQ�VWDQGDUGV�x (YDOXDWH� WKH� LPSDFW� RI� PDVV� FRQQHFWHG� PLFUR�JHQHUDWLRQ� RQ� WKH� VXSSO\� DQG�GLVWULEXWLRQ�LQGXVWULHV�x $SSUDLVH�KRZ�WKH�QHWZRUN�PLJKW�DFFRPPRGDWH�PDVV FRQQHFWLRQ�RI�PLFUR�JHQHUDWLRQ�DQG� ZKDW� WHFKQLFDO� DQG� FRPPHUFLDO� DFWLRQV� PD\� QHHG� WR� EH� WDNHQ� WR� PDNH� WKLV�SRVVLEOH�
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x 2XWOLQH�QHZ� VWDQGDUGV� WKDW�PD\�EH�QHFHVVDU\� DV�SDUW� RI� D�QHZ� DSSURDFK� WR�QHWZRUN�FRQQHFWLRQ�DQG�PDQDJHPHQW�RI�D�QHWZRUN�ZLWK�PDVV�PLFUR�JHQHUDWLRQ�FDSDFLW\��ZKHUH�SRVVLEOH�LQFOXGLQJ�VWDQGDUGV�IRU�FRQQHFWLRQ��PLFUR�JHQHUDWRUV�DQG�IRU�WKH�QHWZRUN�x 3URGXFH�D�IUDPHZRUN�IRU�JRYHUQDQFH�IRU�DQ\�QHZ�VWDQGDUGV�DQG�SURFHGXUHV�x 7HVW�SURSRVDOV�ZLWK�UHOHYDQW�LQGXVWU\�H[SHUWV�x 3URYLGH�RXWOLQH�FRVWV�IRU�SRWHQWLDO�FRQQHFWLRQ�IRU�PLFUR�JHQHUDWRU�FRQQHFWHHV�DQG�WKH�QHWZRUN�RSHUDWRUV�x ,QYHVWLJDWH�RYHUVHDV�QHWZRUNV�ZLWK�VLJQLILFDQW�PLFUR�JHQHUDWLRQ�SHQHWUDWLRQ��GUDZLQJ�IURP�OHVVRQV�OHDUQW�RQ�FRQQHFWLRQ��PDQDJHPHQW�DQG�WHFKQLFDO�LVVXHV�
&RQWHQW
7KH�UHSRUW�LV�VWUXFWXUHG�DV�IROORZV�
3$57��&KDSWHU�� LV�D�GHVFULSWLRQ�RI�WKH�H[LVWLQJ�IUDPHZRUN�ZLWKLQ�ZKLFK�PLFUR�JHQHUDWLRQ�PXVW�EH�FRQQHFWHG�WR�DQG�DOORZHG�WR�RSHUDWH�RQ�WKH�QHWZRUN�LQ�*UHDW�%ULWDLQ���&KDSWHU ��ORRNV�PRUH�VSHFLILFDOO\�DW� WKUHH�VWDQGDUGV� UHODWLQJ� WR� WKH�FRQQHFWLRQ�RI�VPDOO�JHQHUDWLRQ� WR� WKH�QHWZRUN��WZR�RI�WKHP�H[LVWLQJ�DQG�RQH�LQ�WKH�FRXUVH�RI�SUHSDUDWLRQ���&KDSWHU ��ORRNV�DW�KRZ�VRPH�RWKHU�FRXQWULHV� KDYH� DSSURDFKHG� WKH� VXEMHFW� RI� GHQVH� FRQQHFWLRQV�� DQG� &KDSWHU �� H[DPLQHV� WKH�WHFKQLFDO� LPSDFW� RI� ODUJH� DPRXQWV� RI� VPDOO� UHQHZDEOH� JHQHUDWLRQ� RQ� GLVWULEXWLRQ� QHWZRUNV���3DUW� �� HQGV� ZLWK�&KDSWHU �� WKDW� ORRNV� DW� WKH� ILQDQFLDO� LPSDFW� DQG� VLJQLILFDQFH� RI� YDULRXV�DVSHFWV�RI�WKH�LVVXHV�FRYHUHG�HDUOLHU�
3$57��3DUW���VWDUWV�ZLWK�&KDSWHU�� ZKLFK�ORRNV�DW�WKH�SRVVLEOH�RSWLRQV�ERWK�WHFKQLFDO��ILQDQFLDO�DQG�JRYHUQDQFH�ZKLFK�FRXOG�PRYH�WKH�H[LVWLQJ�VLWXDWLRQ�IRUZDUG���&KDSWHU�� WKHQ�WDNHV�D�EURDGHU�YLHZ� DQG� ORRNV� DW� WKH� WKHRUHWLFDO� DQG� SUDFWLFDO� EDVLV� IRU� WKH� UHTXLUHPHQWV� ZLWKRXW� EHLQJ�FRQVWUDLQHG� E\� WKH� H[LVWLQJ� GRFXPHQWV�� �&KDSWHU� � UHYLHZV� WKH� ILQDQFLDO� UHTXLUHPHQWV� LQ� D�VLPLODU�ZD\�WR�&KDSWHU�����&KDSWHU�� OLVWV�SUHIHUUHG�RSWLRQV��ZLWK�WKHVH�EHLQJ�EURXJKW�WRJHWKHU�DQG� VXPPDULVHG� DV� &RQFOXVLRQV� DQG� 5HFRPPHQGDWLRQV� LQ� &KDSWHU� ���
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3$57��� (;,67,1*�)5$0(:25.
��� 7HFKQLFDO�&RQQHFWLRQ�'RFXPHQWV
7KH� WHFKQLFDO� FRQQHFWLRQ� GRFXPHQWV� UHODWLQJ� WR� LQWHUIDFLQJ� GLVWULEXWHG� JHQHUDWLRQ� ZLWK� WKH�GLVWULEXWLRQ� QHWZRUN� DUH� (QJLQHHULQJ� 5HFRPPHQGDWLRQV� SXEOLVKHG� E\� WKH� (OHFWULFLW\�$VVRFLDWLRQ�RQ�EHKDOI�RI�WKH�(OHFWULFLW\�,QGXVWU\���7KH\�REWDLQ�WKHLU�PDQGDWRU\�VWDWXV�WKURXJK�EHLQJ�UHIHUUHG�WR��DV�D�VWDQGDUG�WKDW�VKRXOG�EH�FRPSOLHG�ZLWK��LQ�WKH�'LVWULEXWLRQ�&RGH�
7KH� ORQJ� VWDQGLQJ� GRFXPHQW�� (QJLQHHULQJ� 5HFRPPHQGDWLRQ� *����� FRYHUV� DOO� W\SHV� RI�HPEHGGHG�JHQHUDWRU�XS� WR��0:��DQG� LV�EDFNHG�XS�E\�VRPH�H[SODQDWRU\�QRWHV� LQ�(57�������$OWKRXJK�*�����KDV�UHFHQWO\�EHHQ�DPHQGHG�� LW�GRHV�QRW�FORVHO\�DGGUHVV� WKH�QHHGV�RI�PLFUR�JHQHUDWRUV�DQG�HVSHFLDOO\�µPLFUR�UHQHZDEOHV¶�EHFDXVH�RI�LWV�VL]H�FHLOLQJ�RI��0:�DQG�EHFDXVH�WKH� QRWHV� ZHUH� ZULWWHQ� EHIRUH� WKHUH� ZDV� PXFK� UHQHZDEOH� JHQHUDWLRQ� WR� LQFOXGH� LQ� WKH�JXLGDQFH�
7KLV�KDV�EHHQ� UHFRJQLVHG� WR� VRPH�H[WHQW� E\� WKH�GHYHORSPHQW� DQG�SXEOLVKLQJ� LQ������RI� DQ�(QJLQHHULQJ�5HFRPPHQGDWLRQ�VSHFLILF�WR�3KRWRYROWDLFV��39����7KLV�ZDV�UHOHDVHG�DV�(5�*���DQG�KDV�QRZ�EHHQ� UHYLVHG� WR� LQFOXGH� VRPH� WZR�\HDUV�RI�RSHUDWLQJ� H[SHULHQFH� DV�(5�*�����UHOHDVHG�LQ�2FWREHU��������2SHQ�WHFKQLFDO�GLVFXVVLRQV�ZHUH�KHOG�GXULQJ�LWV�GHYHORSPHQW�ERWK�ZLWKLQ� WKH�(OHFWULFLW\� ,QGXVWU\�� DQG� LQFOXGLQJ� UHSUHVHQWDWLYHV� IURP� WKH�39� LQGXVWU\� DV�ZHOO���%HFDXVH�RI�WKH�UHODWLYHO\�VORZ�LQWURGXFWLRQ�RI�39�WKLV�KDV�SURYHG�D�XVHIXO�WHVWLQJ�JURXQG�IRU�WKH� FRQFHSWV�ZKLFK� DUH� QRZ� EHLQJ� SLFNHG� XS� E\� D� IROORZ�RQ�ZRUNLQJ� JURXS� WR� DGGUHVV� DOO�VPDOO�JHQHUDWLRQ��VHH�*���EHORZ����7KH�VL]H�OLPLW�LQ�*�����ZDV�VHW�DW��N:S�SDUWO\�WR�UHIOHFW�WKH�WRWDO�DUHD�RI�39�WKDW�FRXOG�EH�LQVWDOOHG�RQ�D�OLNHO\��GRPHVWLF��EXLOGLQJ��DQG�SDUWO\�WR�EH�LQ�OLQH�ZLWK�RWKHU�FRXQWULHV�JXLGDQFH�WKDW�ZHUH�DOVR�XQGHU�GHYHORSPHQW�
(5� *��� H[WHQGV� WKH� ZRUN� RI� *��� WR� LQFOXGH� RWKHU� PLFUR�UHQHZDEOHV�� DQG� LQ� IDFW� QRQ�UHQHZDEOHV�VXFK�DV�GRPHVWLF�&+3���7KHVH�DUH�ERWK�LQYHUWHU�FRQQHFWHG��DV�LQ�*������DQG�PRUH�FRQYHQWLRQDO� µURWDWLQJ� PDFKLQH¶� JHQHUDWRUV�� � 7KH� IRUPDW� RI� WKH� GRFXPHQW� ZLOO� FRPSULVH� D�µJHQHULF¶�VHFWLRQ�VLPLODU�WR�*������DQG�WKHQ�VHFWLRQV�VSHFLILF�WR�HDFK�WHFKQRORJ\���7KH�SRZHU�OLPLW�FKRVHQ�LV���$�SHU�SKDVH�WR�EH�LQ�OLQH�ZLWK�WKH�JHQHULF�VWDQGDUGV�IRU�µZKLWH�JRRGV¶�VXFK�DV� GRPHVWLF� DSSOLDQFHV�� DQG� FRUUHVSRQGV� WR� ����N:� IRU� VLQJOH� SKDVH� ULVLQJ� WR� ��N:� WKUHH�SKDVH���$�ILUVW�UHOHDVH�RI�WKH�JHQHULF�VHFWLRQ�DQG�DQQH[�IRU�'RPHVWLF�&+3�ZDV�SXEOLVKHG�LQ�2FWREHU������DV�µ*��¶���$�YHUVLRQ�LQFOXGLQJ�DGGLWLRQDO�DQQH[HV�IRU�PLFUR�ZLQG��PLFUR�K\GUR��PLFUR�SY�DQG�PLFUR�IXHO�FHOOV�LV�H[SHFWHG�WR�EH�SXEOLVKHG�DV�*�����LQ�WKH�VXPPHU�RI������
*UHDWHU�GHWDLO�DQG�GLVFXVVLRQ�RI�WKH�LVVXHV�LQYROYHG�LQ�WKH�DERYH�DUH�LQ�&KDSWHU���
��� 3DUDOOHO�&RQQHFWLRQ�$JUHHPHQWV
3DUDOOHO� &RQQHFWLRQ� $JUHHPHQWV�� L�H�� FRQQHFWLRQ� DJUHHPHQWV� WKDW� JLYH� GHWDLOV� RI� DQG�FRQGLWLRQV�DVVRFLDWHG�ZLWK�WKH�JHQHUDWRU�FRQQHFWHG�LQ�SDUDOOHO�ZLWK�WKH�V\VWHP��DUH�FXUUHQWO\�UHTXLUHG�IRU�DQ\�JHQHUDWRU�FRQQHFWHG�LQ�SDUDOOHO�ZLWK�WKH�'LVWULEXWLRQ�1HWZRUN���7KLV�DSSOLHV�ZKHWKHU�RU�QRW� WKH�SODQW� LV�GHVLJQHG�WR�EH��RU� LV�FDSDEOH�RI��H[SRUWLQJ�HOHFWULFLW\� WR� WKH�JULG���7KH� FRQGLWLRQV� DUH� WR� KHOS� HQVXUH� WKH� VDIHW\� DQG� UHOLDELOLW\� RI� WKH� V\VWHP� DV� D� ZKROH� E\�
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VSHFLI\LQJ�WKH�SURWHFWLRQ�V\VWHP�UHTXLUHPHQWV�LQ�WKH�HYHQW�RI�RXW�RI�OLPLWV�RSHUDWLRQ��DQG�DOVR�WKH�TXDOLW\�RI�WKH�SRZHU�WKDW�UHVXOWV�RQ�WKH�QHWZRUN���/LDELOLWLHV�IRU�IDLOXUH�WR�HQVXUH�WKLV��DUH�FRQWDLQHG� LQ� WKH�$JUHHPHQW�ZKLFK� LV� H[HFXWHG�EHWZHHQ� WKH� µ2ZQHU¶�RI� WKH� V\VWHP�� DQG� WKH�'LVWULEXWLRQ�1HWZRUN�2SHUDWRU��'12��
&XUUHQWO\��HDFK�'12�SURGXFHV�WKHLU�RZQ�DJUHHPHQWV�WR�UHIOHFW�WKHLU�RZQ�FRPPHUFLDO�WHUPV��ZKLFK� DUH� JHDUHG� WRZDUGV� UHODWLYHO\� ODUJH� FRPPHUFLDO� FRQYHQWLRQDO� JHQHUDWRUV�� DQG� FDQ� EH�GDXQWLQJ�GRFXPHQWV� WR�XQGHUVWDQG� IRU� D�GRPHVWLF�KRXVHRZQHU��ZLWK�QR�HDV\�DFFHVV� WR� OHJDO�DGYLFH�
7KLV� KDV� EHHQ� UHFRJQLVHG� IRU� WKH� 39� FRPPXQLW\�� ZKHUH� DQ� H[DPSOH� VKRUWHQHG� FRQQHFWLRQ�FRQWUDFW� KDV� EHHQ� GHYHORSHG� IRU� XVH� ZLWK� VPDOO� VFDOH 39� FXVWRPHU�JHQHUDWRUV�� XQGHU� WKH�µ6FRODU¶� SURMHFW� IRU� VFKRROV�� � +RZHYHU� WKH� H[SHULHQFH� VR� IDU� XQGHU� WKH� �� \HDU� 39� 0DMRU�'HPRQVWUDWLRQ� 3URJUDPPH� JUDQW� VFKHPH� VWDUWHG� LQ�PLG� ������ LV� WKDW� WKLV� KDV� QRW� \HW� EHHQ�DGRSWHG�E\�DOO�'12V�
��� 7DULII�$JUHHPHQWV
7\SLFDOO\� D� VPDOO� JHQHUDWRU� ZLOO� �WUDGH�� DOO� RI� LWV� RXWSXW� YLD� D� VXSSOLHU� L�H�� WKH� FRQWUDFW�EHWZHHQ�WKH�FXVWRPHU�JHQHUDWRU�DQG�(OHFWULFLW\�6XSSOLHU�ZLOO�FRYHU�ERWK�HOHFWULFLW\� LPSRUWHG�IURP� WKH� QHWZRUN� DQG� WKDW� H[SRUWHG� WR� LW�� � 7KLV� VXSSOLHU� PD\� RU� PD\� QRW� EH� LQ� WKH� VDPH�RZQHUVKLS�DV�WKH�'12�WR�ZKRVH�V\VWHP�WKH�FXVWRPHU�LV�FRQQHFWHG��EXW�LQ�DQ\�HYHQW�LW�ZLOO�EH�VHSDUDWHO\�OLFHQVHG�DQG�WKH�'12�ZLOO�KDYH�WR�DFW�LQ�D�FRPSOHWHO\�QRQ�GLVFULPLQDWRU\�PDQQHU�WRZDUGV�DOO�VXSSOLHUV�)RU� 'RPHVWLF� 7DULIIV� WKH� UDWLR� EHWZHHQ WKH� SULFH� IRU� SRZHU� LPSRUWHG� DQG� WKDW� SDLG� E\� LWV�VXSSOLHU� IRU� HOHFWULFLW\� H[SRUWHG� FDQ� EH� ���� ��S� µDYRLGHG� FRVW¶� RQ� LPSRUW�� EXW� RQO\� �S� RQH[SRUW�PLQXV�WKH�FRVW�RI�PHWHULQJ����)RU�WKLV�UHDVRQ�PDQ\�GRPHVWLF�VL]H�V\VWHPV�GR�QRW�JR�WR�WKH� WURXEOH�RI�DUUDQJLQJ� WR�EH�SDLG� IRU�H[SRUWHG�HOHFWULFLW\�DQG� WKXV� µVSLOO¶�H[FHVV�HOHFWULFLW\�EDFN� LQWR�PDLQV�ZLWK�QR� FKDUJH� WR� HOHFWULFLW\� FRPSDQLHV� 7KHUH� LV� KRZHYHU� D� VDYLQJ� WR�EH�PDGH� DW� IXOO� SULFH� IURP� JHQHUDWLRQ� GLVSODFLQJ� HOHFWULFLW\� WKDW� ZRXOG� RWKHUZLVH� KDYH� EHHQ�LPSRUWHG�$V� LQ� SUDFWLFH�� PLFUR�JHQHUDWRUV� FDQ� RQO\� VHQVLEO\� VHOO� WKHLU� RXWSXW� YLD� D� VXSSOLHU�� WKH�H[LVWHQFH�RI�FRPSHWLWLRQ� LQ� WKH�GRPHVWLF�VXSSO\�PDUNHW� LV� LPSRUWDQW�DV� LQ�VRPH�FDVHV� WKHVH�VXSSOLHUV�DOVR�FRPSHWH�E\�RIIHULQJ�PRUH�FRPSHWLWLYH�FUHGLWV�IRU�HOHFWULFLW\�H[SRUWHG�$Q� DGGHG� EHQHILW� RI� EHLQJ� D� µUHQHZDEOH¶� JHQHUDWRU� LV� WKH� SRWHQWLDO� WR� HDUQ� 5HQHZDEOH�2EOLJDWLRQ�&HUWLILFDWHV�µ52&V¶���7KLV�FXUUHQWO\�UHTXLUHV�VDOH�WKURXJK�D�/LFHQVHG�6XSSOLHU�DQG�DSSURSULDWH� PHWHULQJ�� � $W� SUHVHQW� WKLV� LV� SRWHQWLDOO\� ZRUWK PRUH� WKDQ� WKH� VDOH� RI� H[SRUWHG�HOHFWULFLW\� LWVHOI�� EXW� DV� LW� QHHGV� WR� EH� µDJJUHJDWHG¶� YLD� D� OLFHQVHG� VXSSOLHU� LW� LV� QRW� GLUHFWO\�DYDLODEOH�WR�WKH�SULYDWH�JHQHUDWRU�� �7KH�'7,�'LVWULEXWHG�*HQHUDWLRQ�:RUNLQJ�*URXS�'*:*�KDV�D�ZRUNVWUHDP�:*��3���ZKLFK�LV�UHVHDUFKLQJ�KRZ�WKLV�OLPLWDWLRQ�PLJKW�EH�RYHUFRPH�
��� 0HWHULQJ�6WDQGDUGV
7KHUH�DUH�FXUUHQWO\�QR�SURILOHV��DOJRULWKPV�WKDW�FUHDWH�D�GHHPHG�KDOI�KRXUO\�GHPDQG�SDWWHUQ�IURP�D�TXDUWHUO\�PHWHU�DGYDQFH�DQG�WHPSHUDWXUH�GD\OLJKW�GDWD��DYDLODEOH�WKDW�DOORZ�IRU�PLFUR�JHQHUDWLRQ� ZLWKLQ� D� SUHPLVHV� DQG� LQ� SDUWLFXODU� QR� SURILOH� WKDW� DOORZV� IRU� WKH� SRVVLELOLW\� RI�SRZHU�EHLQJ� H[SRUWHG�� �1HW�PHWHULQJ� L�H�� RUGLQDU\� DFFXPXODWLQJ�PHWHUV� WKDW� DUH� DEOH� WR� UXQ�
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EDFNZDUGV�ZKHQ�WKH�FXVWRPHU�JHQHUDWRU� LV�H[SRUWLQJ�DUH�QRW�DOORZHG�LQ�*UHDW�%ULWDLQ�VR�WKH�RQO\� RSWLRQV� IRU� D� PLFUR�JHQHUDWRU� DUH� WKHUHIRUH� OLPLWHG� HLWKHU� WR� �JLYLQJ� DZD\�� DQ\� XQLWV�H[SRUWHG� RU� KDYLQJ� D� VHSDUDWH� H[SRUW�PHWHU�ZKLFK�� EHFDXVH� RI� WKH� ODFN� RI� DQ\� SURILOLQJ� IRU�JHQHUDWLRQ��ZRXOG�FXUUHQWO\�KDYH�WR�UHJLVWHU�KDOI�KRXUO\�ILJXUHV�
7KLV� LV� XQOLNHO\� WR� EH� HFRQRPLF� IRU� D� VPDOO� JHQHUDWRU�� ZKLFK� RQO\� RFFDVLRQDOO\� H[SRUWV���:KLOVW� VHUYLFHV� DUH� QRZ� EHLQJ� GHYHORSHG� IRU� UHDGLQJ� KDOI� KRXUO\� PHWHUV� UHPRWHO\� YLD�WHOHFRPPXQLFDWLRQ� LQWHUIDFHV� DQG� SRVWLQJ� WKH� YDOXHV� VHFXUHO\� RQ� WKH� LQWHUQHW�� WKHVH� VWLOO�FXUUHQWO\� KDYH� UXQQLQJ� FRVWV� RI� WKH� RUGHU� RI� ����� SHU� \HDU�� � ,Q� DGGLWLRQ� WKHUH� DUH� FXUUHQWO\�FRQVLGHUDEOH�VHWWOHPHQW�FKDUJHV�DVVRFLDWHG�ZLWK�KDOI�KRXUO\�PHWHULQJ�� �)RU�PLFUR�JHQHUDWLRQ�WKDW�DEVRUEV�PRVW�RI�LWV�RXWSXW�RQ�VLWH�DQG�PD\�SHUKDSV�H[SRUW�XQGHU������ZRUWK�RI�HOHFWULFLW\�SHU�\HDU�LW�FDQ�EH�VHHQ�WKDW�VXFK�V\VWHPV�DUH�WRWDOO\�XQHFRQRPLF�
+RZHYHU�� D� SURSRVDO� WR� DOWHU� WKH� %DODQFLQJ� DQG� 6HWWOHPHQW� &RGH� 3��� µ5HPRYDO� RI� WKH�5HTXLUHPHQW�IRU�+DOI�+RXUO\�0HWHULQJ�RQ�7KLUG�3DUW\�*HQHUDWRUV�DW�'RPHVWLF�3UHPLVHV¶�KDV�QRZ�EHHQ�DFFHSWHG��ZLWK�WKH�WDUJHW�WR�SURGXFH�FDOFXODWHG�SURILOHV�WR�FRUUHFW�VLPSOH�LPSRUW�DQG�H[SRUW�PHWHU�UHDGLQJV��E\�$XWXPQ������2WKHU�ZRUN� LV� DOVR� EHLQJ� XQGHUWDNHQ� XQGHU� WKH� DXVSLFHV� RI� WKH�'LVWULEXWHG�*HQHUDWLRQ�&R�RUGLQDWLRQ�*URXS�WR�UHFRPPHQG�WKH�RSWLPXP�ORQJHU�WHUP�VROXWLRQ�WR�PHWHULQJ�WKH�RXWSXW�RI�PLFUR� JHQHUDWLRQ�� � 2QH� RI� WKH� LVVXHV� EHLQJ� FRQVLGHUHG� LV� KRZ� EHVW� WR� DOORZ� DSSURSULDWHO\�DXWKRULVHG�LQVWDOOHUV�RI�VXFK�SODQW�WR�FKDQJH�WKH�PHWHUV�LI�QHFHVVDU\�ZKLOVW�WKH\�DUH�RQ�VLWH�WR�LQVWDOO�WKH�JHQHUDWLRQ��WKXV�VDYLQJ�WKH�FRVW�RI�D�YLVLW�E\�D�VHSDUDWH�DXWKRULVHG�PHWHU�RSHUDWRU�
��� 8VH�RI�6\VWHP�FKDUJHV
&XUUHQWO\� GLVWULEXWHG� JHQHUDWRUV� SD\� QR� GLVWULEXWLRQ� XVH� RI� V\VWHP� FKDUJHV�� '826� EHLQJ�OHYLHG�VROHO\�RQ�GHPDQG���)RU�GRPHVWLF�VFDOH�GHPDQG�WKLV�LV�RQ�WKH�EDVLV�RI�XQLWV�VXSSOLHG�VR�XQLWV� QRW� LPSRUWHG� GXH� WR� JHQHUDWLRQ� DYRLG� SD\PHQW� RI� '826�� � &OHDUO\� WKRXJK� LI� D� ODUJH�YROXPH�RI�PLFUR�JHQHUDWLRQ�ZHUH� WR� UHGXFH� WKH�'12�'826� LQFRPH�ZLWKRXW� WKHUH� EHLQJ� D�FRUUHVSRQGLQJ� UHGXFWLRQ� LQ� GLVWULEXWLRQ� FRVWV�� WKH� ILQDQFLDO� SRVLWLRQ� RI� '12V� ZRXOG� EH�XQVXVWDLQDEOH�� � ,W� LV� WKHUHIRUH� TXLWH� SRVVLEOH� WKDW� WKH� EDVLV� RI�'826� FKDUJLQJ�PD\� FKDQJH�IURP� $SULO� ������ � )RU� H[DPSOH� LQ� LWV� 2FWREHU� ����� XSGDWH� GRFXPHQW� RQ� WKH� 6WUXFWXUH� RI�'LVWULEXWLRQ�&KDUJHV�2IJHP�DVNV� IRU�YLHZV�RQ�³7KH�DGYDQWDJHV�DQG�GLVDGYDQWDJHV�RI��RYHU�WLPH��PRYLQJ�WR�FDSDFLW\�FKDUJLQJ�IRU�DOO�FXVWRPHUV��HLWKHU�E\�D�SUR[\�RU�E\�LQVWDOOLQJ�PHWHUV�WKDW�FDQ�UHFRUG�PD[LPXP�GHPDQG�´��7KH�VDPH�GRFXPHQW�FRQVLGHUV�LQ�VRPH�GHWDLO�WKH�PHULWV�RI�FKDUJLQJ�'826�FKDUJHV�IRU�JHQHUDWRUV�
��� &RQQHFWLRQ�&RVWV
&XUUHQWO\�'12V�FKDUJH��GHHS��UHLQIRUFHPHQW�FRVWV� WR�JHQHUDWRUV� WKDW�FRQQHFW� WR� WKH�V\VWHP�L�H�� DOO� FRVWV� WKDW� WKH\� LQFXU� DV� D� UHVXOW� RI� WKH� FRQQHFWLRQ�� � 7KLV� LV� LQ� FRQWUDVW� WR� VKDOORZ�FRQQHFWLRQ� FRVWV� SDLG E\� WUDQVPLVVLRQ� FRQQHFWHG� JHQHUDWLRQ� �ZKLFK� GRHV� KRZHYHU� SD\�7UDQVPLVVLRQ� 8VH� RI� 6\VWHP� FKDUJHV��� � 7KHUH� KDV� EHHQ� PXFK� GLVFXVVLRQ� VLQFH� ����� DV� WR�ZKHWKHU�GLVWULEXWLRQ�FRQQHFWHG�JHQHUDWLRQ�RXJKW� WR�SD\�GHHS�UHLQIRUFHPHQW�FKDUJHV�DQG�WKLV�KDV� EHHQ� WKH� VXEMHFW� RI� D� QXPEHU� RI� UHFHQW� 2IJHP� FRQVXOWDWLRQV�� ZRUN� LQ� WKH� '7,�2IJHP�:RUNLQJ�*URXS� RQ� HPEHGGHG� JHQHUDWLRQ� DQG� QHWZRUN�PDQDJHPHQW� LVVXHV� RI� ���������� DV�ZHOO�DV�WKH�FXUUHQW�'LVWULEXWHG�*HQHUDWLRQ�&R�RUGLQDWLQJ�JURXS�DQG�LQGHHG�RWKHU�'7,�SURMHFWV���:KLOVW� WKH� LVVXH� LV� XQOLNHO\� WR�EH� UHVROYHG�EHIRUH� WKH�QH[W�'12�SULFH� FRQWURO� UHYLHZ� WR�EH�
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DFWLYH�IURP�������WKHUH�DSSHDUV�WR�EH�D�JHQHUDO�PRYH�WRZDUGV�VKDOORZHU�FKDUJLQJ�FRPELQHG�ZLWK�GLVWULEXWHG�JHQHUDWRUV�SD\LQJ�D�IRUP�RI�'826�FKDUJH�
+DYLQJ�VDLG�WKDW��LW�LV�JHQHUDOO\�WUXH�WKDW�LI�WKH�FRQQHFWLRQ�RI�D�PLFUR�JHQHUDWRU�ZHUH�WR�DWWUDFW�FRVWV�RI�DQ\�UHLQIRUFHPHQW�WR�WKH�GLVWULEXWLRQ�V\VWHP�RYHU�DQG�DERYH�WKDW�RI�OLQNLQJ�XS�WR�LW�DW�WKH�QHDUHVW�SRLQW�� WKH�VFKHPH�ZRXOG�EH�XQYLDEOH�� � ,QGHHG�PDQ\�PLFUR�JHQHUDWRUV�FRQQHFW WR�DQ� H[LVWLQJ� FXVWRPHU� LQVWDOODWLRQ� DQG� LW� LV� KRZ� WKDW� LV� DOORZHG� WR� EH� GRQH� DQG� WKH� UHVXOWDQW�FRVWV�WKDW�DUH�RIWHQ�D�FULWLFDO�IDFWRU�IRU�WKH�VFKHPH
V�YLDELOLW\�
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� *������*������	�*�����
*�����DQG�*�����DUH�WKH�FXUUHQW�FRQQHFWLRQ�VWDQGDUGV�UHOHYDQW�WR�PLFUR�JHQHUDWLRQ���*���KDV�EHHQ� LVVXHG� IRU� 'RPHVWLF� &+3� DQG� LV� SODQQHG� WR� EH� UHLVVXHG� DV� *����� WR� LQFOXGH� PLFUR�UHQHZDEOHV� LQ� ����� DQG� LV� WKXV� GHVWLQHG� WR� EHFRPH� WKH� PDVWHU� FRQQHFWLRQ� VWDQGDUG� IRU�JHQHUDWLRQ�XS�WR����DPSV�SHU�SKDVH�
��� *����
(QJLQHHULQJ�5HFRPPHQGDWLRQ�(5�*���ZDV�SXEOLVKHG�LQ������E\�WKH�(OHFWULFLW\�$VVRFLDWLRQ�WR�IDFLOLWDWH�WKH�FRQQHFWLRQ�RI�SKRWRYROWDLF��39��JHQHUDWRUV�WR�SXEOLF�GLVWULEXWLRQ�QHWZRUNV���,W�ZDV� GHYHORSHG� E\� WKH� µ(5� *���:RUNLQJ� *URXS¶� WKDW� ZDV� VHW� XS� XQGHU� D� SUHYLRXV� (768�FRQWUDFW�
,W� LV� VSHFLILFDOO\� UHVWULFWHG� WR� SKRWRYROWDLF� �39�� JHQHUDWRUV� RI� XS� WR� �N:� FRQQHFWHG� YLD�LQYHUWHUV�� � &RQVLGHUDEOH� LQWHUQDWLRQDO� HIIRUW� KDV� JRQH� LQWR� WKH� FRQQHFWLRQ� RI� 39� XQGHU� WKH�,QWHUQDWLRQDO�(QHUJ\�$JHQF\�,($�7DVN�9���7KLV�VWDQGDUG�GUHZ�RQ VRPH�RI�WKLV�H[SHULHQFH��DV�V\VWHPV�DUH�FXUUHQWO\�PXFK�PRUH�ZLGHVSUHDG�RYHUVHDV�� � ,W� LV�EDVHG�RQ�WKH�FRQFHSW�RI�µ7\SH�7HVWHG¶�HTXLSPHQW�DV�LW�ZDV�UHDOLVHG�WKDW�IRU�ERWK�FRVW�DQG�SUDFWLFDOLW\�UHDVRQV��ZLWQHVVLQJ�RI�HYHU\�V\VWHP�RQ�FRPPLVVLRQLQJ�ZRXOG�QRW�EH�SRVVLEOH���$OVR��D�YDULDWLRQ�IURP�*�����LV�WKDW�WKH�SURWHFWLRQ�V\VWHP�UHVHWV�DXWRPDWLFDOO\�DIWHU�D�GHOD\�DIWHU�VHQVLQJ�WKH�QHWZRUN�KDV�UHYHUWHG�WR�QRUPDO���7KLV�GRHV�QRW�UHTXLUH�WKH�LQWHUYHQWLRQ�RI�WUDLQHG�'12�SHUVRQQHO���,Q�DGGLWLRQ��WKH�LQFOXVLRQ� RI� WKH� DXWRPDWLF� SURWHFWLRQ� V\VWHP�� UHPRYHV� WKH� QHHG� IRU� D� PDQXDOO\� ORFNDEOH�LVRODWLRQ�GHYLFH�WR�EH�SURYLGHG�H[WHUQDO�WR�WKH�EXLOGLQJ�
0XFK�RI� WKH� LQWHUHVW� IURP� WKH�(OHFWULFLW\�&RPSDQLHV�ZDV�QRW� MXVW� LQ� WKH� DSSOLFDWLRQV� WR�39�ZKLFK�ZHUH� VHHQ� WR� KDYH� D� UHODWLYHO\� VORZ� LQWURGXFWLRQ�� EXW� DOVR� WKH� LPSOLFDWLRQV� IRU� RWKHU�HPHUJLQJ� µPLFUR�JHQHUDWRU¶� WHFKQRORJLHV� VXFK� DV� PLFUR�WXUELQHV� ZKLFK� FDQ� EH� LQYHUWHU�FRQQHFWHG���7KHVH�KDYH�QRZ�EHLQJ�GHYHORSHG�XQGHU�D�VHSDUDWH�(QJLQHHULQJ�5HFRPPHQGDWLRQ�µ*��¶�ZKLFK�LV�VWURQJO\�EDVHG�RQ�WKH�ZRUN�FDUULHG�RXW�IRU�(5�*���
7KH�GHFLVLRQ�WR�SXEOLVK��*���LQ�PLG������ZDV�PDGH�LQ�WKH�NQRZOHGJH�WKDW�EHFDXVH�WKHUH�ZHUH�UHODWLYHO\�IHZ�LQVWDOODWLRQV�DQG�WKXV�OLPLWHG�H[SHULHQFH�LQ� WKH�8.�DW� WKH�WLPH�� LW�ZDV�EHVW� WR�SXEOLVK�WKH�UHFRPPHQGDWLRQ�WR PDNH�LW�DYDLODEOH�WR�DOO���,W�ZRXOG�WKHQ�SURYLGH�LQFUHDVHG�KHOS�WR�FRQQHFWLRQ�PDQDJHUV�LQ�LQWHUSUHWLQJ�*������ZKLFK�ZDV�WKH�H[LVWLQJ�UHFRPPHQGDWLRQ�IRU�DOO�JHQHUDWLRQ� EHORZ� �0:�� DQG� ZRXOG� DOVR� SURYLGH� IHHGEDFN� RQ� LWV� HIIHFWLYHQHVV� DQG�SUDFWLFDOLW\���,W�KDV�QRZ�EHHQ�UHLVVXHG�DV�(5�*�����LQ�2FWREHU������WR�LQFOXGH�WKLV�IHHGEDFN�
A major item of discussion during its development was ZKDW�VWDQGDUGV�WKH�SURWHFWLRQ�V\VWHP�VKRXOG� EH� GHVLJQHG� WR�� DQG� ZKHWKHU� VHPLFRQGXFWRU� GHYLFHV� FRXOG� EH� UHOLHG� XSRQ� It was 
concluded that semiconductor switching could be allowed subject to:x VHOI�FHUWLILFDWLRQ�E\� WKH�PDQXIDFWXUHU� WKDW� WKH� LQYHUWHU�� LQFOXGLQJ� WKH�FRQWURO�FLUFXLWV��PHHWV�VSHFLILF�OHYHOV�IRU�,(&������DV�OLVWHG��WKHVH�ZHUH�UHTXLUHG�LQ�WKH�DEVHQFH�RI�D�SURGXFW�VSHFLILFDWLRQ��ZKLFK�ZRXOG�RWKHUZLVH�KDYH�DOORZHG�WKLV�DVSHFW�WR�EH�FRYHUHG�E\�WKH�QRUPDO�&(�PDUN��x WKH� XQLW� KDYLQJ� D� VHOI�PRQLWRULQJ� IXQFWLRQ� WKDW� HQVXUHG� WKDW� QR� XQVDIH� RXWSXW� ZDV�SURGXFHG�LQ�WKH�HYHQW�RI�D�IDXOW�ZLWKLQ�WKH�XQLW�
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x SURYLVLRQ�RI�DQ�DGGLWLRQDO�VZLWFK�GLVFRQQHFWRU�WR�EH�PRXQWHG�ORFDOO\�WR�WKH�LQYHUWHU�LQ�WKH�HYHQW�WKDW�WKLV�LV�UHPRWH�IURP�WKH�ORFNDEOH�GHYLFH�SODFHG�DGMDFHQW�WR�WKH�&RQVXPHU�8QLW�
2WKHU�HGLWRULDO�FKDQJHV�PDGH�GXULQJ�WKH�µEHGGLQJ�LQ¶�SHULRG�ZHUH�WR�x FODULI\�WKDW�WKUHH�SKDVH�V\VWHPV�FRXOG�EH�LQFOXGHG�ZLWK�D�VLQJOH�SKDVH�LQYHUWHU�RQ�HDFK�SKDVH�� SURYLGHG� WKDW� WKH� WRWDO� SRZHU� GRHV� QRW� H[FHHG� �N:� DQG� WKDW� WKH� SKDVHV� DUH�EDODQFHG�DV�IDU�DV�SUDFWLFDEOHx LQFOXGH� D� VWDWHPHQW� WKDW� WKH�'12� VKRXOG� DVVHVV� WKH� OLNHOLKRRG� RI� LQWHUDFWLRQ� RI� WKH�DXWRPDWLF� SURWHFWLRQ� EDVHG� RQ� D� VWDWHPHQW� IURP� WKH� VXSSOLHU� RQ� ZKLFK� DFWLYH� DQWL�LVODQGLQJ�PHWKRG�LV�XVHG���$OVR�LQFOXGH�WKDW�WKH�7\SH�7HVWV�DUH�DOUHDG\�GHVLJQHG�WR�WHVW�DJDLQVW�WKLV�HIIHFW�DV�IDU�DV�SRVVLEOHx DGG� WKH� 7\SH� 7HVW� &HUWLILFDWH� DV� DQ� $SSHQGL[�� DQG� H[WHQG� LWV� VFRSH� WR� LQFRUSRUDWH�RWKHU� (5� *��� UHTXLUHPHQWV� VXFK� DV� WKH� &(� 0DUN� DQG� ZKHWKHU� WKH� VHWWLQJV� DUH�DGMXVWDEOH�HWF��LQ�D�IRUPDW�IDPLOLDU�WR�FRQQHFWLRQ�HQJLQHHUVx DGG�DQ�$SSOLFDWLRQ�)RUP�DQG�&RPPLVVLRQLQJ�IRUP�DV�$SSHQGLFHVx LQWURGXFH�D�IORZFKDUW�WR�WKH�DSSOLFDWLRQ�DQG�FRPPLVVLRQLQJ�SURFHVV�DV�DQ�$SSHQGL[x UHSODFH� WKH� µW\SLFDO¶� GLDJUDP� RI� ILJXUH� �� ZLWK� D� EORFN� VFKHPDWLF�� WR� DYRLG�PLVLQWHUSUHWDWLRQ�RI�WKH�LQIRUPDWLRQ7KH�DFWLYLWLHV�RI�WKH�*�����:RUNLQJ�*URXS�DUH�QRZ�FRPSOHWH�ZLWK�WKH�GRFXPHQW�OLYH�DQG�LQ�XVH�� DQG� WKH� IRFXV� KDV�PRYHG� RQWR� GHYHORSPHQW� RI� D� µZLGHU¶� VWDQGDUG� WR� FRYHU� DOO� PLFUR�JHQHUDWLRQ�WHFKQRORJLHV���7KLV�LV�GHVFULEHG�EHORZ�
��� *���	�*����
7KLV�VWDQGDUG�KDV�EHHQ� LVVXHG�IRU�PLFUR�JHQHUDWLRQ�DQG� WKH� WHFKQRORJ\�VSHFLILF�DQQH[HV� IRU�RWKHU�W\SHV�RI�JHQHUDWLRQ�DUH�FXUUHQWO\�XQGHU�GHYHORSPHQW���:KDW�IROORZV�LV�D�EULHI�VXPPDU\�RI� VRPH� RI� WKH� PRUH� FRQWURYHUVLDO� SRLQWV� WKDW� ZHUH� EHLQJ� GLVFXVVHG� EHWZHHQ� WKH� YDULRXV�JURXSV� DQG� LQWHUHVWHG� SDUWLHV� LQ� WKH� GHEDWH� DERXW� FRQQHFWLRQ� VWDQGDUGV� IRU� YHU\� VPDOO�JHQHUDWRUV��GHILQHG�DV�XS�WR������N:�SHU�SKDVH��
:RUN� ZDV� VWDUWHG� RQ� µ*��¶�� IROORZLQJ� RQ� IURP� UHFRJQLWLRQ� RI� WKH� QHHG� IURP� ZLWKLQ� WKH�(OHFWULFLW\� ,QGXVWU\��UHLQIRUFHG�E\�WKH�UHFRPPHQGDWLRQV�RI� WKH�'7,�2IJHP�:RUNLQJ�*URXS���,W�QRZ�FRQVLVWV�RI�D�JHQHULF�VHFWLRQ GHVLJQHG�WR�EH�FRPPRQ�WR�DOO�µSULPH�PRYHU¶�WHFKQRORJLHV��DQG� FRQQHFWLRQ� LQWHUIDFHV� �L�H�� LQYHUWHU� FRQQHFWHG� RU� URWDWLQJ� PDFKLQH��� � 7KLV� ZLOO� WKHQ� EH�FRPSOHPHQWHG�E\�WHFKQLFDO�DQQH[HV�WKDW�ZLOO�EULQJ�RXW�DOO�DGGLWLRQDO�LQIRUPDWLRQ�UHOHYDQW�WR�WKH�VXE�FDWHJRULHV�RI�JHQHUDWRUV�
$W� SUHVHQW�� RQO\� WKH� $QQH[� IRU� 'RPHVWLF� &+3� KDV� EHHQ� LVVXHG�� VR� FOHDUO\� WKHUH� LV� D� YHU\�LPSRUWDQW� DFWLYLW\� SHQGLQJ� IRU� 5HQHZDEOHV�� DQG� UHSUHVHQWDWLYH� H[SHUWV� DUH� GUDIWLQJ� WKH�DQQH[HV� IRU� WKHVH� IRU� UHOHDVH� LQ�PLG������� &XUUHQW�FDWHJRULHV� LQFOXGH��PLFUR�K\GUR��PLFUR�ZLQG��DQG�IXHO�FHOOV��DV�ZHOO�DV�SKRWRYROWDLFV���)RU�SKRWRYROWDLFV��WKH�FXUUHQW�YHUVLRQ�RI�*�����ZLOO� VWDQG� XQWLO� VXSHUVHGHG� E\�*������ EXW� WKHUH� LV� QRW� H[SHFWHG� WR� EH� DQ\�PDMRU� FKDQJH� DV�PRVW�RI�*���LV�EDVHG�RQ�WKH�VWUXFWXUH HVWDEOLVKHG�IRU�*�����
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7KH�PDLQ� FKDQJHV� LQWURGXFHG� LQ�*��� LQFOXGH�� ��9ROWDJH� OLPLWV�� DQG� ��� 7KH� ILW� DQG� LQIRUP�SULQFLSOH�
���9ROWDJH�OLPLWV,W�EHFDPH�DSSDUHQW�WKDW�XVLQJ�WKH�YROWDJH�OLPLWV�RULJLQDOO\�SURSRVHG�DW�����DQG����9�ZRXOG�LQ�SUDFWLFH� OHDG� WR� D� YHU\�XQDFFHSWDEO\� KLJK� QXPEHU� RI�PLFUR�JHQHUDWRU� WULSV�� SDUWLFXODUO\� IRU�KLJK�YROWDJH�FRQGLWLRQV�� �7KLV�ZDV�PRGLILHG�WR�YROWDJH�OLPLWV�RI�EHWZHHQ�����DQG�����YROWV�RXWVLGH�ZKLFK� OLPLWV� WKH�JHQHUDWRU�VKRXOG� WULS�ZLWK�D�����VHFRQG�GHOD\�DQG�D�PLQLPXP�RI���PLQXWHV�VWDEOH�RSHUDWLRQ�ZLWKLQ�WKH�DERYH�YROWDJH�OLPLWV�EHIRUH�UHFRQQHFWLRQ���7KLV�KDV�QRZ�EHHQ�DFFHSWHG�
���)LW�DQG�LQIRUP3RVVLEO\�WKH�PRVW�FRQWURYHUVLDO�LVVXH�ZLWKLQ�WKH�QHZ�VWDQGDUG�ZDV�WR�HQGRUVH�WKH�SULQFLSOH�RI��ILW�DQG�LQIRUP��UDWKHU� WKDQ�KDYLQJ�WR REWDLQ�WKH�DJUHHPHQW�RI�D�'12�SULRU� WR�FRQQHFWLQJ�D�JHQHUDWRU�GHVLJQHG�WR�UXQ�LQ�SDUDOOHO�ZLWK�WKH�QHWZRUN���7KLV�KDV�QRZ�EHHQ�DFFHSWHG�IRU�VLQJOH�JHQHUDWRUV�ZLWKLQ�D�VLQJOH�&XVWRPHU¶V�LQVWDOODWLRQ���3ODQQHG�LQVWDOODWLRQ�RI�PXOWLSOH�JHQHUDWRUV�LQ� WKH� VDPH JHRJUDSKLF� DUHD� VWLOO� UHTXLUHV� SULRU� DSSURYDO� IURP� WKH� '12�� � 7KLV� ZRXOG� EH�UHTXLUHG�IRU�H[DPSOH�IRU�PXOWLSOH�V\VWHPV�LQVWDOOHG�DV�SDUW�RI�D�QHZ�KRXVLQJ�GHYHORSPHQW��RU�XQGHU�D�UHIXUELVKPHQW�SURJUDPPH�ZLWKLQ�WKH�VDPH�URDG�RU�VWUHHW�
,W� LV� SODQQHG� WR� UHIHUHQFH�*��� IURP� WKH�'LVWULEXWLRQ�&RGH�� EXW� DW� SUHVHQW� WKLV� LV� VWLOO� EHLQJ�GLVFXVVHG�
��� *����
7KLV�FRYHUV�DOO�(PEHGGHG�*HQHUDWLRQ�SODQW�RI�DQ\�WHFKQRORJ\��RI�XS�WR��0:�DQG�FRQQHFWHG�DW� YROWDJHV� RI� XS� WR� ��N9�� � ,W� LV� WKXV� FXUUHQWO\� WKH� VWDQGDUG� IRU� DOO� JHQHUDWLRQ� EHORZ� WKHVH�OLPLWV� LQFOXGLQJ�PLFUR�JHQHUDWLRQ�ZLWK� WKH� H[FHSWLRQ�RI� VPDOO� SKRWRYROWDLF� V\VWHPV� WKDW� DUH�FRYHUHG�E\�*�����DQG�PLFUR�&+3�FRYHUHG�E\�*���
7KH�PDLQ�SRLQWV�LQ�*�����UHOHYDQW�WR�UHQHZDEOH�PLFUR�JHQHUDWRUV�DUH�x 3RZHUV�PXFK�KLJKHU�± XS�WR��0:x 5RWDWLQJ�DV�ZHOO�DV�LQYHUWHU�HTXLSPHQWx µ*��¶�SURWHFWLRQ�UHOD\�QRUPDOO\�VROG�DV�D�VHSDUDWH�XQLW��FRVW������WR�������x :LWQHVVLQJ�RI�WHVWV�RIWHQ�UHTXLUHG�WR�EH�SDLG�IRU�E\�WKH�*HQHUDWRUx /LVW�RI�HTXLSPHQW�LV�PDLQWDLQHG�E\�WKH�(OHFWULFLW\�,QGXVWU\x 0DQXDO�UHVHW�UHTXLUHG�IRU�*���UHOD\�± PDQXDO�LQWHUYHQWLRQx 6RPH� SUREOHPV� ZLWK� 52&2)� SURWHFWLRQ� VHWWLQJV� JLYLQJ� QXLVDQFH� WULSSLQJ� RQ� ZLQG�IDUPV
7KH�PDLQ�LVVXH�IRU�PLFUR�JHQHUDWRUV�LV�RQH�RI�FRVW��ERWK�LQ�WKH�SXUFKDVH�RI�WKH�µ*���5HOD\¶�DQG�SURYLVLRQ�RI�WKH�H[WHUQDOO\�ORFNDEOH�H[WHUQDO�VZLWFK��DQG�LQ�WKH�SRVVLEOH�ZLWQHVVLQJ�RI�WKH�WHVWV���7KH�OHQJWK�RI�WLPH�DQG�UHVRXUFHV�UHTXLUHG�IURP�ERWK�SDUWLHV�IRU�WKLV�SURFHVV�LV�QRW�VHHQ�DV�DSSURSULDWH�IRU�WKH�ORQJ�WHUP�GHYHORSPHQW�RI�WKHVH�YHU\�VPDOO�VFDOH�JHQHUDWRUV���7R�VWDUW�WR�DGGUHVV� WKLV� LVVXH� WKH� µ*��¶� ZRUNLQJ� JURXS� GHVFULEHG� DERYH� KDV� EHHQ� VHW� XS� IRU� PLFUR�JHQHUDWRUV�XS�WR�����N:�SHU�SKDVH�
,Q�3DUW���RI�WKLV�UHSRUW�WKH�SODFH�IRU�SRVVLEOH�DGGLWLRQDO�VWDQGDUGV�LV�DOVR�UHYLHZHG�



��

� 27+(5�&28175,(6¶�(;3(5,(1&(6�
��� ([SHULHQFHV�LQ�*HUPDQ\
&RQQHFWLRQ�RI�PLFUR�JHQHUDWRUV� WR� WKH�JULG� LQ�*HUPDQ\� LV�QRZ�IDLUO\�PDWXUH�� HVSHFLDOO\� IRU�39�ZKHUH�RYHU��������V\VWHPV�KDYH�EHHQ�FRQQHFWHG�XVLQJ�WKH�µ(16¶�V\VWHP���7KH�SURFHGXUH�IRU�39�LV�QRZ�YHU\�VLPSOH��ZLWK�PDQ\�XWLOLWLHV�OHDYLQJ�LW�FRPSOHWHO\�WR�WKH�39�V\VWHP�LQVWDOOHU�WR�WDNH�FDUH�RI�WKH�WHFKQLFDO�DQG�DGPLQLVWUDWLYH�LVVXHV�
7KH�SURFHVV�GHYHORSHG�IRU�39�KDV�QRZ�EHHQ�VWUHDPOLQHG�DQG�LQFOXGHV�WKH�FRQFHSWV�RI� µSRVW�QRWLILFDWLRQ¶�DQG�µW\SH�WHVWLQJ¶�DV�EHORZ���7KH�SURFHGXUHV�DUH�VSHFLILFDOO\�IRU�39�V\VWHPV�XS�WR��N:�EXW�DUH�DOVR�XVHG�IRU�ODUJHU�39�V\VWHPV���,W�LV�DOVR�H[SHFWHG�WR�DSSO\�WR�QRQ�39�PLFUR�JHQHUDWRUV�XVLQJ�(16��DW�OHDVW�DV�DQ�LQWHULP�x 2QFH�D�FXVWRPHU�KDV�GHFLGHG�WR�FRQWUDFW�DQ�LQVWDOOHU�WR�EXLOG�DQG�FRQQHFW�D�39�V\VWHP��KH�LV�QR ORQJHU�UHTXLUHG�LQ�WKH�SURFHVV�� �7KH�DGPLQLVWUDWLYH�DQG�WHFKQLFDO�SURFHGXUHV�DUH�FDUULHG�RXW�HQWLUHO\�E\�WKH�LQVWDOODWLRQ�FRPSDQ\�x 7KH�LQVWDOOHU� WKHQ�REWDLQV�WKH�DGGLWLRQDO�HQHUJ\�PHWHU� WR�UHFRUG�XQLWV�H[SRUWHG�WR� WKH�QHWZRUN�IURP�WKH�UHVSHFWLYH�XWLOLW\��DQG�LQVWDOOV�ERWK�WKH�39�V\VWHP�DQG�HQHUJ\�PHWHUx 6KRUWO\�EHIRUH�RU�VKRUWO\�DIWHU�FRPSOHWLRQ�RI�WKH�V\VWHP��KH�ILOOV�LQ�D�VWDQGDUGL]HG�IRUP�ZKLFK�LV�XVHG�WR�UHFRUG�QHZ�FRQQHFWLRQV�WR�WKH�ORZ�YROWDJH�JULG��DV�ZHOO�DV�WR�UHSRUW�WKH�FRPSOHWLRQ�RI�WKH�LQVWDOODWLRQx $ORQJ�ZLWK�WKLV�IRUP��WHFKQLFDO�GRFXPHQWDWLRQ�KDV�WR�EH�SURYLGHG�LQFOXGLQJ�WKH�VLQJOH�SKDVH�FLUFXLW�GLDJUDP��DQG�D�OLVW�RI�DOO�UHOHYDQW�VDIHW\�HTXLSPHQW�VXFK�DV�RYHU�FXUUHQW��RYHU� YROWDJH� DQG� IUHTXHQF\� GHYLDWLRQ� SURWHFWLRQ� HTXLSPHQW� LQFOXGLQJ� VSHFLILFDWLRQV�DQG�VHW�WKUHVKROGV���,Q�PRVW�FDVHV�WKDW�LV�DOO���,Q�VRPH�FDVHV�D�IRUPDO�DSSURYDO�IURP�WKH�XWLOLW\�LV�UHFHLYHGx 6RPHWLPH�DIWHU� WKLV�SURFHGXUH�KDV�EHHQ�FRPSOHWHG�� WKH�XWLOLW\�VHQGV�D�SHUVRQ� WR�VHDO�WKH�HQHUJ\�PHWHU�WR�SUHYHQW�HOHFWULFLW\�SRZHU�WKHIWx 6RPH� XWLOLWLHV� UHTXHVW� D� IRUPDO� DQQRXQFHPHQW� DERXW� WKUHH� PRQWKV� EHIRUH� WKH�LQVWDOODWLRQ���7KH\�WKHQ�LVVXH�DQ�DSSURYDO�WR�WKH�DQQRXQFHPHQWx )RU�ODUJHU�V\VWHPV�VRPHWLPHV�D�WHVW�LV�UHTXLUHG�DQG�FRQGXFWHG�E\�WKH�UHVSHFWLYH�XWLOLW\��WR�FKHFN�WKDW�WKH�JULG�FDSDFLW\�LV�KLJK�HQRXJK�WR�DFFHSW�WKH�DGGLWLRQDO�SRZHU�IURP�WKH�39�V\VWHP���7KH�WHVW�FRVWV�EHWZHHQ�������DQG�������(XURV�DQG�WKLV�KDV�WR�EH�SDLG�E\�WKH� FXVWRPHU�� � ,Q� LQQHU�FLW\� ORFDWLRQV� WKLV� WHVW� LV� QRW� QHFHVVDU\�� EHFDXVH� WKH� OLQH�LPSHGDQFH�LV�W\SLFDOO\�ORZ�
,W�VKRXOG�EH�QRWHG�WKDW�LQ�*HUPDQ\��HOHFWULFDO�LQVWDOODWLRQV�LQ�EXLOGLQJV�LQFOXGLQJ�D�39�V\VWHP��PD\� EH� FDUULHG� RXW� E\� DQ\� VNLOOHG� HOHFWULFLDQ� ZLWKRXW� IXUWKHU� TXDOLILFDWLRQ� �HTXLYDOHQW� RI�1,&(,&�LQ�WKH�8.��
8WLOLWLHV,Q� *HUPDQ\�� WKH� ORFDO� XWLOLWLHV� KDYH� TXLWH D� ORW� RI� IUHHGRP� DV� IDU� DV� WKH� WHFKQLFDO� DQG�DGPLQLVWUDWLYH�SURFHGXUHV� IRU�JULG�FRQQHFWLRQ�RI�39�V\VWHPV�DUH�FRQFHUQHG�� �6PDOO�XWLOLWLHV�ZLWK� OLWWOH� H[SHULHQFH�ZLWK�39� LQVWDOODWLRQV� WHQG� WR� EH�PRUH� FRQVHUYDWLYH� DQG�PRUH� IRUPDO��ODUJHU�UHJLRQDO�XWLOLWLHV�ZLWK�D�ORW�RI�H[SHULHQFH�UHO\�YHU\�PXFK�RQ�WKH�LQVWDOOHU�RI�WKH�V\VWHP�DQG�GR�ZLWKRXW�DQ\�DFFHSWDQFH�WHVWV�E\�WKHPVHOYHV�



��

*HQHUDO� UXOHV� IRU� JULG� FRQQHFWLRQV� RI� DQ\� FXVWRPHU� V\VWHPV� DUH� WKH� 7$%� 7HFKQLFDO�&RQQHFWLRQ�5XOHV�DQG�WKH�*XLGHOLQH�IRU�2SHUDWLRQ�RI�3ULYDWH�3RZHU�6XSSOLHV�LQ�3DUDOOHO�WR�WKH�3XEOLF� *ULG�� � %RWK� DUH� LVVXHG� E\� WKH� $VVRFLDWLRQ� RI� *HUPDQ� (OHFWULF� 3RZHU� &RPSDQLHV�9'(:�
7KH�SUDFWLFHV�IRU�SURSHU�LQVWDOODWLRQ�YDU\�DPRQJ�WKH�XWLOLWLHV�GHVSLWH�WKH�JHQHUDO�JXLGHOLQH�E\�9'(:���)RU�H[DPSOH�RI�WKH�WKUHH�XWLOLWLHV�ORFDO�WR�)UHLEXUJ�QRQH�UHTXLUH�WKH�DQQRXQFHPHQW���PRQWKV�DKHDG���2QO\�RQH�UHTXLUHV�D�UHSRUW�RQ�FRPSOHWLRQ��DQG�WZR�RXW�RI�WKH�WKUHH�DOORZ�WKH�PHWHU�WR�EH�LQVWDOOHG�E\�WKH�LQVWDOOHU��ZLWK�RQO\�RQH�UHTXLULQJ�WKDW�WKH\�GR�WKLV�WKHPVHOYHV�
,W�LV H[SHFWHG�WKDW�DOO�XWLOLWLHV�ZLOO�IROORZ�WKH�WUHQG�WR�VLPSOLILHG�JXLGDQFH��VLQFH�WKLV�SUDFWLFH�DOVR�UHGXFHV�WKH�FRVWV�WR�WKHLU�FRPSDQ\���7KLV�LV�LQ�SDUDOOHO�ZLWK�WKH�SUDFWLFDO�LPSOLFDWLRQV�RI�SURFHVVLQJ� DQG� FRQQHFWLQJ� WKH� ODUJH� QXPEHU� RI� QHZ� LQVWDOODWLRQV� LQ� WKH� ZDNH� RI� WKH� 1HZ�*HUPDQ�ODZ�IRU�5HQHZDEOH�(QHUJLHV�ZKLFK�FDOOV�IRU�WKH�SURFHGXUH�WR�EH�DV�VLPSOH�DV�SRVVLEOH�
3URWHFWLRQ�6\VWHPV)RU� VPDOO� V\VWHPV� ���N:�� WKH� VWDQGDUGL]HG�(16�VDIHW\�GHYLFH�EHWZHHQ� WKH�39�V\VWHP�DQG�WKH�JULG�KDV�QRZ�EHHQ�ZLGHO\�DFFHSWHG�DQG�SURYHQ�LWV�IHDVLELOLW\�LQ�PRUH�WKDQ�������V\VWHPV���,WV� XVH� LV� VWURQJO\� VXSSRUWHG� E\� WKH�PDQGDWRU\� HPSOR\HUV� LQVXUDQFH� FRPSDQ\� LQ�*HUPDQ\���7KHUHIRUH��VDIHW\�FRQFHUQV�IRU�XWLOLW\�ZRUNHUV�GRLQJ�PDLQWHQDQFH�ZRUN�RQ�WKH�JULG�KDYH�EHHQ�WDNHQ�FDUH�RI�DQG�SUHVHQW�QR�REVWDFOH�WR�GLVWULEXWLRQ�RI�39�DQ\�PRUH���
7KH�(16�GHYLFH�UHTXLUHV�WZR�LQGHSHQGHQWO\�RSHUDWHG�VZLWFKLQJ�GHYLFHV�FRQQHFWHG�LQ�VHULHV�WR�SURYLGH�UHGXQGDQF\��RQH�RI�ZKLFK�PXVW�EH�D�µUHOD\¶�GHYLFH�SURYLGLQJ�PHFKDQLFDO�RSHQLQJ�RI�FRQWDFWV�� � ,W� LV�SURYHG�E\�D� µW\SH� WHVW¶�DQG�KDV�EHHQ�DGRSWHG�DOVR� LQ�QHLJKERXULQJ�FRXQWULHV���+RZHYHU�� LWV� DGRSWLRQ� DV� DQ� LQWHUQDWLRQDO� VWDQGDUG� LV� XQOLNHO\� EHFDXVH� RI� LWV� HIIHFW� RQ� WKH�GLVWULEXWLRQ� QHWZRUN�� DQG� D� µIXQFWLRQDO� WHVWLQJ¶� QRQ� WHFKQRORJ\� VSHFLILF� DSSURDFK� EHLQJ�IDYRXUHG�LQWHUQDWLRQDOO\��
/DUJH�XWLOLWLHV�GR�QRW�FRQGXFW�DFFHSWDQFH�WHVWV�IRU�UHVLGHQWLDO�39�V\VWHPV���7KH\�UHO\�RQ�WKH�(16�GHYLFH� WR�SURYLGH�D� VDIH� LQWHUIDFH� WR� WKH�JULG�� DQG� WKLV�KDV�JHQHUDOO\�EHHQ�DFFHSWHG�E\�9'(:���$OVR�WKH�ROGHU�PHWKRG�RI�D� WKUHH�SKDVH�XQGHUYROWDJH�GHWHFWLRQ�ZKLFK�LV�DSSOLHG�WR�ODUJHU�V\VWHPV��LV�VWLOO�DFFHSWHG�IRU�VPDOO�V\VWHPV�
8QWLO� ILYH� \HDUV� DJR� VRPH� XWLOLWLHV� LQVWDOOHG� DW� WKHLU� RZQ� H[SHQVH� DQ� H[WHUQDO� ORFNDEOH�GLVFRQQHFWLRQ�VZLWFK���7KLV�SUDFWLFH�KDV�QRZ�FRPSOHWHO\�EHHQ�DEDQGRQHG�IRU�FRVW�UHDVRQV���,W�LV�KHOG�WKDW�WKH�(16�RSHUDWLQJ�DW�VLQJOH�SKDVH�DVVXUHV�WKH�VDPH�OHYHO�RI�VDIHW\�IRU�PDLQWHQDQFH�ZRUNHUV��
%HWZHHQ� �N:�DQG� ��N:�� LI� QR� H[WHUQDO� GLVFRQQHFW� VZLWFK� LV� ILWWHG� WKHQ� D� WKUHH� SKDVH�$,)��$XWRPDWLF� ,VRODWLQJ� )DFLOLW\�� VLPLODU� WR� WKH� (16� LV� UHTXLUHG�� � 2YHU� ��N:� WKH� IUHHO\�DFFHVVLEOH�GLVFRQQHFWLRQ�ER[�LV�VWLOO�PDQGDWRU\�
7KH� (16� GHYLFH� KDV� EHHQ� IRXQG� WR� ZRUN� ZHOO� LQ� WKH� XUEDQ� VLWXDWLRQ� ZLWK� D� ORZ� JULG�LPSHGDQFH���,W�VRPHWLPHV�FUHDWHG�SUREOHPV�RQ�UXUDO�JULGV�ZLWK�KLJKHU OLQH�LPSHGDQFHV���,Q�WKH�PDLQ�LW�KDV�QRW�EHHQ�DGRSWHG�LQWHUQDWLRQDOO\�EHFDXVH�LW�LQMHFWV�GLVWXUEDQFH�RQWR�WKH�JULG�LQ�WKH�IRUP�RI�FXUUHQW�SXOVHV�DQG�KDV�EHHQ�IRXQG�WR�LQWHUIHUH�ZLWK�RWKHU�(16�V\VWHPV�LI�LQ�DQ�DUHD�RI�µGHQVH¶�LQVWDOODWLRQ�



��

7KH� µ(16¶� LV�QRW� VSHFLILF� WR�39�RU� LQGHHG� WR� LQYHUWHU� IHG� V\VWHPV� LQ�*HUPDQ\��DQG�ZLOO�EH�H[SHFWHG�WR�FRYHU�RWKHU�IRUPV�RI�PLFUR�JHQHUDWLRQ�DV�WKH\�EHFRPH�PRUH�ZLGHVSUHDG�
1HWZRUN�,VVXHV7KH�DOORFDWLRQ�RI�UHLQIRUFHPHQW�FRVWV�LQ�*HUPDQ\�LV�VXFK�WKDW�WKH�JHQHUDWRU�LV�UHTXLUHG�WR�SD\�IRU� DQ\� DGGLWLRQDO� LQVWDOODWLRQ� RU� UHLQIRUFHPHQW� FRVWV� GLUHFWO\� UHODWHG� WR� WKHLU� FRQQHFWLRQ���+RZHYHU�� WKH� FRVW� RI� DGPLQLVWUDWLRQ� WR� WKH� HOHFWULFLW\� FRPSDQLHV� LV� LQLWLDOO\� SDLG� IRU� E\� WKH�HOHFWULFLW\�FRPSDQ\��EXW�LV�WKHQ�UHFRYHUHG�E\�DGGLQJ�LW�WR�WKH�RSHUDWLQJ�FRVWV�RI�WKH�JULG��DQG�DYHUDJHG�VR�WKDW�HYHU\�XVHU�KDV�WR�SD\�D�OLWWOH�
7ZR�ODZV�UHJXODWH� WKH�SD\PHQW�RI�HQKDQFHG�UDWHV�IRU�H[SRUW� WR�D�JHQHUDWRU�� �7KH�ILUVW� LV� WKH�µ((*¶�IRU�5HQHZDEOH�*HQHUDWRUV�ZKHUH� IRU� LQVWDQFH�39�LV�HQWLWOHG� WR�DQ�HQKDQFHG�SD\EDFN�UDWH�RI������HXURFHQWV�N:K��DQG�VHFRQGO\�WKH�µ.:.*¶�IRU�&+3�GHYLFHV��ZKHUH�&+3�V\VWHPV�OHVV�WKDQ���N:H�UHFHLYH������FHQWV�N:K�RQ�WRS�RI�WKH�µPDUNHW�SULFH¶�
1R� FRQWURO� LV� SRVVLEOH� IURP� WKH� XWLOLW\� RYHU� WKH� JHQHUDWRU¶V� RXWSXW�� H[FHSW� LQ� WKH� FDVH� RI� D�SURWHFWLRQ�LVVXH�ZKHUH�WKH�DXWRPDWLF�(16�RSHUDWHV���
&RQQHFWLRQ�WR�D�ILQDO� �PL[HG��FLUFXLW� LV�DOORZHG�LI�D�VWXG\�LV�FDUULHG�RXW� WR�GHPRQVWUDWH� WKDW�WKH� FDEOH� KDV� VXIILFLHQW� FDSDFLW\�� EXW� FRQQHFWLRQ� LQ� WKLV� PDQQHU� LV� XQXVXDO� EHFDXVH� RI� WKH�HQKDQFHG�UDWHV�WKDW�DUH�DYDLODEOH�LI�FRQQHFWHG�EDFN�WR�WKH�H[SRUW�PHWHU�RQ�D�VHSDUDWH�FLUFXLW�
3UREOHPV�([SHULHQFHG�LQ�*HUPDQ\,Q�*HUPDQ\�EHFDXVH�RI�WKH�PHWHULQJ�DUUDQJHPHQWV��SUREOHPV�KDYH�VRPHWLPHV�RFFXUUHG�ZKHUH�WKH� XWLOLW\� LWVHOI� LQVWDOOV� WKH� HQHUJ\� PHWHU�� � 7KHVH� UHVXOW� IURP� WKH� UHODWLYH� LQH[SHULHQFH� RI�FRQYHQWLRQDO�HOHFWULFLDQV�ZLWK�SULYDWH�SRZHU�JHQHUDWLQJ�V\VWHPV���&RPSDUHG�WR�FRQYHQWLRQDO�PHWHU� LQVWDOODWLRQ� WKH�PHWHU�KDV� WR�EH� FRQQHFWHG�EDFNZDUGV�EHFDXVH� WKH� SRZHU� IORZ� DOVR� LV�EDFNZDUGV���,I�WKH�XWLOLWLHV LQVWDOOHU�LV�XQDZDUH�RI�WKLV�VLWXDWLRQ�WKH�PHWHU�LV�ZURQJO\�FRQQHFWHG�DQG�UXQV�EDFNZDUGV�
&RQQHFWLRQ�WR� WKH�SXEOLF�JULG�HLWKHU�QHHGV�D�VSHFLDO� OLFHQVH�RU�D�µFRQFHVVLRQ¶�IURP�WKH�ORFDO�XWLOLW\���0RVW�39�LQVWDOOHUV�GR�KDYH�D�FRQFHVVLRQ�E\�WKHLU�ORFDO�XWLOLW\�
6RPH�XWLOLWLHV� UHTXLUH� WKH� LQVWDOODWLRQ�RI�QHZ�PHWHU�VLWHV�ZKHUH� WKH�PHWHU�FDQ�EH�SOXJJHG� LQ�ODWHU�RQ���7KLV�ZD\�WKH�LQVWDOODWLRQ�FDQ�DOO�EH�GRQH�E\�WKH�39�LQVWDOOHU�DQG�WKH�PHWHU�LV�DGGHG�E\�WKH�XWLOLW\���7KXV�WKH�OLNHOLKRRG�RI�D�ZURQJ�PHWHU�FRQQHFWLRQ�LV�UHGXFHG���+RZHYHU��LQ�VRPH�FDVHV�D�YHU\�DWWHQWLYH�XWLOLW\�LQVWDOOHU�QRWLFHG�WKH�µZURQJ¶�FRQQHFWLRQ�RI�WKH�PHWHU�DQG�UHSDLUHG�LW���7KLV�FDXVHG�WKH�PHWHU�WR�UXQ�EDFNZDUGV�
,W�KDV�EHHQ�QRWHG�WKDW�LQ�FRPPRQ�ZLWK�RWKHU�FRXQWULHV��NHHSLQJ�D�JRRG�UHODWLRQ�ZLWK�WKH�ORFDO�XWLOLW\�KHOSV�DYRLG�VXFK�HUURUV��DQG�DFKLHYH�D�JRRG�RYHUDOO�TXDOLW\�RI�LQVWDOODWLRQV�



��

� 7(&+1,&$/�,03$&7
��� 7HFKQLFDO�,VVXHV
7KH�HIIHFWV�RI�FRQQHFWLQJ�D�VLJQLILFDQW�DPRXQW�RI�PLFUR�JHQHUDWLRQ�WR�D�GLVWULEXWLRQ�QHWZRUN�IDOO� LQWR� JURXSLQJV� WKDW� DUH� WKH� VDPH� DV� IRU� WKH� FRQQHFWLRQ� RI� DOO� JHQHUDWLRQ�� �%ULHIO\� WKHVH�LQFOXGH�
7KHUPDO��LQFOXGLQJ�SKDVH�XQEDODQFH7KHUPDO� RYHUORDGLQJ� RFFXUV� ZKHQ� WKH� FXUUHQW� LQ� D� FRQGXFWRU� UHDFKHV� D� OHYHO� ZHUH� DQ�XQDFFHSWDEOH� WHPSHUDWXUH� LV� UHDFKHG�� � ,W� LV� WKRXJKW� XQOLNHO\� WKDW� GRPHVWLF� VFDOH� PLFUR�JHQHUDWLRQ���N:�RU���N:�SHU�LQVWDOODWLRQ��ZLOO�UHVXOW�LQ�DQ\�WKHUPDO�RYHUORDGV�EXW�LW�LV�FOHDUO\�SRVVLEOH�WKDW�D�FOXVWHU�RI�ODUJHU�PLFUR�JHQHUDWRUV��VD\���N:�WR���N:�HDFK��WKDW�DUH�FRQQHFWHG�WR� WKH� ORZ�YROWDJH�QHWZRUN�FRXOG��SDUWLFXODUO\� LI� WKH\�ZHUH�QRW�DVVRFLDWHG�ZLWK�DQ\�GHPDQG�H�J��YHU\�VPDOO�ZLQG�IDUPV���,Q�WKHVH�FDVHV�LW�PD\�EH�QHFHVVDU\�WR�UHLQIRUFH�WKH�V\VWHP��HLWKHU�E\�XVLQJ�ODUJHU�FRQGXFWRUV�RU�E\�FRQQHFWLQJ�DW���NY��ERWK�D�FRQVLGHUDEOH�FRVW���,Q�PDQ\�FDVHV�KRZHYHU�HYHQ�JHQHUDWRUV�RI�WKLV�VL]H�ZLOO�UHGXFH�IORZV�RQ�PRVW�VHFWLRQV�RI�DQ�OY�PDLQ�
7KHUH� PD\� EH� D� VSHFLILF� LVVXH� ZLWK� SKDVH� XQEDODQFH� FDXVLQJ� SUREOHPV� SDUWLFXODUO\� LI�LQGLYLGXDO� GZHOOLQJ�PLFUR� VL]HG� JHQHUDWRUV� DUH� LQVWDOOHG� LQ� QHDUE\� KRXVHV� LQ� D�PDQQHU� WKDW�GRHV�QRW�GLVWULEXWH�WKH�JHQHUDWLRQ�HYHQO\�EHWZHHQ�SKDVHV���6ZDSSLQJ�VHUYLFHV�EHWZHHQ�SKDVHV�WR�VSUHDG�HYHQO\�WKRVH�ZLWK�JHQHUDWLRQ�ZRXOG�JHQHUDOO\�VHHP�WKH�DSSURSULDWH�FRXUVH�RI�DFWLRQ�LI�WKHUH�ZHUH�D�SUREOHP�
9ROWDJH7KLV�LV�H[SHFWHG�WR�EH�RQH�RI�WKH�PRVW�GLIILFXOW�LVVXHV�DVVRFLDWHG�ZLWK�WKH�FRQQHFWLRQ�RI�ODUJH�DPRXQWV�RI�PLFUR�JHQHUDWLRQ���+LJK�YROWDJH�WR����YROW�WUDQVIRUPHUV�GR�QRW�KDYH�RQ�ORDG�WDS�FKDQJHUV�VR�WKHUH�PD\�EH�H[SHFWHG�WR�EH�D�SUREOHP�ZLWK�KLJK�YROWDJHV�LI�WKHUH�LV�VLJQLILFDQW�JHQHUDWLRQ�ZKHQ�WKH�GHPDQG�LV�ORZ��DV�PD\�EH�DQWLFLSDWHG�IRU�H[DPSOH�ZLWK�VRODU�SRZHU�LQ�D�GRPHVWLF� KRXVLQJ� DUHD�� � %HFDXVH� WKH� KY�OY� WDS� SRVLWLRQV� DUH� VHW� WR� HQVXUH� WKDW� YROWDJH� LV�PDLQWDLQHG�DW� WKH� IDU�HQG�RI� WKH� IHHGHU�DW�PD[LPXP�GHPDQG�FRQGLWLRQV�ZLWK�QR�JHQHUDWLRQ��JHQHUDWLRQ� DW� ORZ� GHPDQG� WLPHV� FDQ� UHVXOW� LQ� DQ� XQDFFHSWDEOH� YROWDJH� ULVH�� � 7KLV� LVVXH� LV�GLVFXVVHG�IXUWKHU�LQ�WKH�VWXGLHV�WKDW�DUH�GHVFULEHG�ODWHU�LQ�WKLV�VHFWLRQ�
)DXOW�OHYHOV,QYHUWHU� FRQQHFWHG� JHQHUDWLRQ� PDNHV� QR� VLJQLILFDQW� FRQWULEXWLRQ� WR� IDXOW� OHYHOV� EXW�V\QFKURQRXV� DQG� LQGXFWLRQ� JHQHUDWRU� FRQQHFWHG� SODQW� GR� �DV� GR� V\QFKURQRXV� DQG� LQGXFWLRQ�PRWRUV��DQG�FOHDUO\�QHWZRUN�IDXOW� OHYHOV�PXVW�EH�NHSW�ZLWKLQ�DOORZDEOH� OLPLWV�� � ,W� VKRXOG�EH�QRWHG� WKDW� JHQHUDWLRQ� FRQQHFWHG� DW� ORZ� YROWDJH� ZLOO� LQFUHDVH� WKH� IDXOW� OHYHO� DW� DOO� KLJKHU�YROWDJHV�DV�ZHOO�DV�DW�OY�
3URWHFWLRQ�&RPSOLFDWLRQV7KH�SURWHFWLRQ�DUUDQJHPHQWV�IRU�PLFUR�JHQHUDWRUV�QHHG�WR�EH�FR�RUGLQDWHG�ZLWK�WKRVH�IRU�WKH�UHVW� RI� WKH� QHWZRUN�� SDUWLFXODUO\� DXWRPDWLF� UH�VZLWFKLQJ� DQG� UH�FORVLQJ� IHDWXUHV�� � ,W LV�LPSRUWDQW�WKDW�LI�WKH�QHWZRUN�LV�ORVW�DQG�WKH�PLFUR�JHQHUDWLRQ�WULSV�LW�GRHV�QRW�WU\�WR�UH�FORVH�XQWLO�WKH�QHWZRUN�FRQGLWLRQV�KDYH�EHHQ�VWDELOLVHG�
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)OLFNHU�DQG�KDUPRQLFV+DUPRQLFV�PD\�EH�DQ�LVVXH�ZLWK�LQYHUWHU�FRQQHFWHG�JHQHUDWLRQ�EXW�WKLV�VKRXOG�EH�GHDOW�ZLWK�E\�PHDQV�RI�DSSURYHG�VWDQGDUGV�IRU�WKH�LQYHUWHUV���)OLFNHU�FRXOG�EH�DQ�LVVXH�IRU�JHQHUDWRUV��WKH�RXWSXW�RI�ZKLFK�FDQ�YDU\� VLJQLILFDQWO\�DQG�ZKLFK�DUH� ODUJH� UHODWLYH� WR� WKHLU�QHDUE\�GHPDQG���2QH�FDQ�HQYLVDJH�WKLV�EHLQJ�DQ�LVVXH�ZLWK�ZLQG�JHQHUDWRUV�LQ�SDUWLFXODU�
6DIHW\�LVVXHV7KLV�LV�WKH�PRVW�LPSRUWDQW�DUHD�WR�FRQVLGHU�DV�WKH�FRQQHFWLRQ�RI�JHQHUDWLRQ�JLYHV�DQ�DGGLWLRQDO�VRXUFH�RI�LQIHHG�WR�ERWK�WKH�GLVWULEXWLRQ�V\VWHP�DQG�LQGHHG�WKDW�RI�WKH�JHQHUDWRU�KRVW��ZKLFK�LQ�PDQ\�FDVHV�ZLOO�EH�D�GRPHVWLF�GZHOOLQJ�� �%RWK�SDUWLHV�ZRUNLQJ�RQ�GLVWULEXWLRQ�V\VWHPV�DQG�SDUWLHV�ZRUNLQJ� RQ� WKHLU� RZQ� V\VWHPV�� LQFOXGLQJ� KRPHRZQHUV�ZRUNLQJ� RQ� WKHLU� RZQ� KRXVH�ZLULQJ�QHHG�WR�EH�DZDUH�RI�WKLV�DQG�DGHTXDWHO\�SURWHFWHG�IURP�WKH�ULVN�RI�VKRFN�
7KH�LPSRUWDQFH�RI�GLYHUVLW\�RI�PLFUR�JHQHUDWLRQ�W\SHV,W� LV� ZRUWK� FRPPHQWLQJ� WKDW� D� JHQHULF� GLIIHUHQFH� EHWZHHQ� PLFUR�JHQHUDWLRQ� DQG� ODUJHU�JHQHUDWRUV�LV�WKDW�LW�LV�H[SHFWHG�WKDW�WKHUH�ZLOO�EH�D�ODUJH�QXPEHU�RI�PLFURJHQHUDWRUV�DQG�WKHVH�ZLOO�EH�RI�D�QXPEHU�RI�GLIIHUHQW� W\SHV�� �)URP� WKH�SRLQW�RI�YLHZ�RI� WKH�HIIHFW�RQ�GLVWULEXWLRQ�QHWZRUNV�DQ�LPSRUWDQW�VSOLW�LV�EHWZHHQ�WKRVH�W\SHV�WKDW�ZLOO�JHQHUDOO\�EH�RSHUDWLQJ�ZKHQ�WKH�GHPDQG�LV�KLJK�DQG�WKRVH�W\SHV�WKDW�DUH�MXVW�DV�OLNHO\�RU�HYHQ�PRUH�OLNHO\�W�EH�RSHUDWLQJ�ZKHQ�WKH�GHPDQG�LV�ORZ�H�J��39�V\VWHPV�
$�ORW�RI�ZRUN�ORRNLQJ�DW�QHWZRUN�LVVXHV�SUHYLRXVO\�KDV�ORRNHG�DW�SUREOHPV�ZLWK�IRU�H[DPSOH�YROWDJH� ULVH� DVVXPLQJ� WKDW� WKH� PLFUR�JHQHUDWLRQ� PD\� FRLQFLGH� ZLWK� PLQLPXP� GHPDQG� DQG�ZLWKRXW� FRQVLGHULQJ� WKDW� WKHUH� PD\� EH� D� VLPLODU� DPRXQW� RI� PLFUR�JHQHUDWLRQ� DW� WLPHV� RI�PD[LPXP�GHPDQG���7KLV�LV�VLJQLILFDQW�
PLFUR�JHQHUDWLRQ�DW�WLPHV�RI�PD[LPXP�GHPDQG�LV�JHQHUDOO\�KHOSIXO�DV�IDU�DV�YROWDJH�FRQWURO��DQG�FXUUHQW�OLPLWV��DUH�FRQFHUQHG���$W�WLPHV�RI�PLQLPXP�GHPDQG�LW�FDQ�JLYH�ULVH�WR�YROWDJH�ULVH�SUREOHPV�� �$�VLPSOH�PHWKRG�RI�RYHUFRPLQJ� WKLV�VXFK�DV�HLWKHU� ORZHULQJ�WKH�VHW�YROWDJH�SRLQW� DW� WKH�PDLQ� VXEVWDWLRQ� RU� ³SHUPDQHQWO\´� FKDQJLQJ� WKH� WDS� SRVLWLRQ� RI� WKH� ��NY� WR� OY�WUDQVIRUPHUV�LV�RIWHQ�GLVFRXQWHG�EHFDXVH�LW�ZRXOG�OHDG�WR�XQDFFHSWDEO\�ORZ�YROWDJHV�DW WLPHV�RI� KLJK� GHPDQG�� � +RZHYHU� LI� DQ� DPRXQW� RI� PLFUR�JHQHUDWLRQ� HTXLYDOHQW� DW� OHDVW� WR� WKDW�UXQQLQJ� DW� WLPHV�RI� ORZ�GHPDQG�� LV� UXQQLQJ� DW� WLPHV�RI�KLJK�GHPDQG�� �LW�PD\�EH� HLWKHU� WKH�VDPH�JHQHUDWLRQ�RU�GLIIHUHQW�JHQHUDWLRQ���WKHQ�WKH�PD[LPXP�QHW�GHPDQG�ZLOO�EH�UHGXFHG�DQG�D�ORZHU�VHW�YROWDJH�ZLOO�QRW�JLYH�ULVH�WR�ORZ�YROWDJH�FRQGLWLRQV�DW�KLJK�JURVV�GHPDQG�SHULRGV�
,Q� VXPPDU\� SURYLGLQJ� WKHUH� LV� DV�PXFK�PLFUR�JHQHUDWLRQ� DW� WLPHV� RI� KLJK� GHPDQG� DV� ORZ��YROWDJH�SUREOHPV�PD\�EH�RYHUFRPH� UHODWLYHO\� VWUDLJKWIRUZDUGO\�E\� ORZHULQJ� WKH�YROWDJH� VHW�SRLQW� DW� WKH� SULPDU\� VXEVWDWLRQ� RU� ³SHUPDQHQWO\´� DOWHULQJ� WKH� WDS� SRVLWLRQV� RI� WKH� ��NY�OY�WUDQVIRUPHUV�
7KHUH�LV�DQ�HTXLYDOHQW�DUJXPHQW�WKDW�FDQ�EH�PDGH�IRU�LQFUHDVHV�LQ�IDXOW�OHYHO���3URYLGLQJ�WKHUH�LV�HQRXJK�GLYHUVLW\�LQ�WKH�W\SHV�RI�PLFUR�JHQHUDWLRQ�WR�SURGXFH�D�VLPLODU�YDOXH�RI�DGGLWLRQDO�IDXOW� LQIHHG�DW� WLPHV�RI�KLJK�DQG�ORZ�GHPDQGV��DQ�LQFUHDVH�LQ� LPSHGDQFH�SURYLGHG�HLWKHU�E\�VHULHV� UHDFWRUV�RU�KLJKHU� VWDQGDUG� WUDQVIRUPHU� LPSHGDQFHV� VKRXOG�NHHS� IDXOW� OHYHOV�GRZQ� WR�UDWHG�OHYHOV�ZLWKRXW�OHDGLQJ�WR�YROWDJH�FRQWURO�SUREOHPV�
7KH�DERYH�VKRXOG�EH�ERUQH� LQ�PLQG� LQ� WKH�QH[W� VHFWLRQ�ZKLFK�VXPPDULVHV� WKH�NH\� ILQGLQJV�IURP�WZR�RWKHU�LQYHVWLJDWLRQV�RI�WKH�VXEMHFW��ERWK�GHDOLQJ�ZLWK�39��RQH�LQ�'HQPDUN�DQG�RQH�LQ�WKH�8.���$V�WKHVH�GHDO�SXUHO\�ZLWK�39�WKH\�DUH�LQ�VRPH�UHVSHFWV�D�ZRUVW�FDVH�VFHQDULR�L�H��D�
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VRXUFH�RI�JHQHUDWLRQ�WKDW�LV�DW�LV�PD[LPXP�ZKHQ�GHPDQGV�DUH�ORZ�DQG�FRQVLGHUHG�LQ�LVRODWLRQ�IURP�GLYHUVH�VRXUFHV�RI�PLFUR�JHQHUDWLRQ�WKDW�ZLOO�EH�DW�WKHLU�PD[LPXP�RXWSXW�DW�RWKHU WLPHV�L�H��ZKHQ�WKH�V\VWHP�GHPDQG�LV�OLNHO\�WR�EH�KLJK�
:H� QRZ� VXPPDULVH� WKH� NH\� ILQGLQJV� IURP� WZR� RWKHU� LQYHVWLJDWLRQV� RI� WKH� VXEMHFW�� ERWK�GHDOLQJ�ZLWK�39��RQH�LQ�'HQPDUN�DQG�RQH�LQ�WKH�8.�
��� 7DVN�9�UHSRUW�IURP�(OVDP��'HQPDUN
,Q�'HQPDUN�WKH�H[SHULHQFHV�DUH�DV�IROORZV�� �7KH\�DUH�IRU�39�EXW�ZLOO�EH�EURDGO\�DSSOLFDEOH�IRU�RWKHU� UHQHZDEOH� WHFKQRORJLHV�DV�ZHOO��ZLWK� WKH�SURYLVR� WKDW�PDQ\�RWKHU� WHFKQRORJLHV�DUH�OHVV�OLNHO\�WR�EH�DW�PD[LPXP�RXWSXW�DW�WLPHV�RI�ORZ�GHPDQG�WKDQ�39�VR�VRPH�RI�WKH�OLPLWV�DUH�OHVV�OLNHO\�WR�EH�DFWLYH�LQ�SUDFWLFH�
,QWURGXFWLRQ7KH�DPRXQW�RI� LQVWDOOHG�SRZHU� JHQHUDWLQJ� FDSDFLW\� IURP�39�V\VWHPV� LV� VWHDGLO\� LQFUHDVLQJ���7KH�39�V\VWHPV�DUH�W\SLFDOO\�LQVWDOOHG�LQ�UHVLGHQWLDO�DUHDV�DQG�FRQQHFWHG�WR�WKH�H[LVWLQJ�ORZ�YROWDJH��/9��QHWZRUNV�
7KH� LQVWDQWDQHRXV� SRZHU� SURGXFWLRQ� IURP� 39� RIWHQ� H[FHHGV� WKH� LQVWDQWDQHRXV� SRZHU�FRQVXPSWLRQ�LQ�UHVLGHQWLDO�DUHDV�ZLWK�D�KLJK�FRQFHQWUDWLRQ�RI�39�V\VWHPV���,Q�PDQ\�FDVHV��WKH�LPEDODQFH�LQ�SRZHU�FUHDWHV�D�QHW�SRZHU�IORZ�EDFNZDUGV�WKURXJK�WKH�09�/9�WUDQVIRUPHUV��L�H��WKH�SRZHU�IORZV�IURP�WKH�/9�QHWZRUN�WR�WKH�PHGLXP�YROWDJH��09��QHWZRUN�
:KDW�DUH� WKH�XSSHU� OLPLWV� WR� WKH�DPRXQW�RI�39�WKDW�FDQ�EH�IHG�LQWR�D�SRZHU�V\VWHP�ZLWKRXW�FDXVLQJ�SUREOHPV�WR�WKH�SRZHU�V\VWHPV"��$QG�ZKDW�VHWV�WKH�OLPLWV"��:KDW�DUH�SRVVLELOLWLHV�RI�VWUHWFKLQJ�WKH�OLPLWV"��$QG�ILQDOO\��ZKDW�DUH�WKH�ILQDQFLDO�DVSHFWV�RI�KLJK�FRQFHQWUDWLRQV�RI�39�LQ�D�SRZHU�V\VWHP"
5HVXOWV,Q� SULQFLSOH�� QR� 39� SHQHWUDWLRQ� LV� DOORZHG� IRU� DW� PLQLPXP� ORDG�� � +RZHYHU�� WKH� H[FHVV�YROWDJHV�DUH�UDWKHU�OLPLWHG�IRU�39�SHQHWUDWLRQV�XS�WR�WKH�PLQLPXP�ORDG�
,Q� DGGLWLRQ�� RQO\� D� VPDOO� LQFUHDVH� LQ� WKH� ORDG� IURP� WKH� PLQLPXP� ORDG� RSHQV� XS� IRU� D�FRQVLGHUDEOH�DPRXQW�RI�39��HVSHFLDOO\�LI�39�SRZHU�RQO\�SHQHWUDWHV�IURP�D�VLQJOH�/9�OLQH�
2I�FRXUVH��WKH�UHVWULFWLRQV�DW�PLQLPXP�ORDG�DUH�RQO\�D�SUREOHP�LI�WKH�SRZHU�JHQHUDWLRQ�IURP�WKH�39�V\VWHPV�FRLQFLGHV�ZLWK�PLQLPXP�ORDG�VLWXDWLRQV���7KH�ILJXUH�EHORZ�VKRZV�WKH�RYHUDOO�OLPLWV�RI�39�SHQHWUDWLRQ�DV�DQDO\VHG�LQ�WKH�UHSRUW�
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)LJXUH�RI�2YHUDOO�OLPLWV�RI�39�SHQHWUDWLRQ�LQWR�H[LVWLQJ�SRZ HU�V\VWHPV
0HDVXUHV�WR�VWUHWFK�WKH�OLPLWV�RI�39�SHQHWUDWLRQ0HDVXUHV� WR� LQFUHDVH� WKH� DPRXQW� RI� 39� SHQHWUDWLRQ� DUH� RQO\� QHFHVVDU\� LI� ODUJH� SRZHU�SURGXFWLRQ� IURP� 39� FRLQFLGHV� ZLWK�PLQLPXP� ORDG� VLWXDWLRQV�� � 7KLV� LV� WKH� FDVH� GXULQJ� WKH�VXPPHU�KROLGD\V�LQ�PDQ\�FRXQWULHV��HVSHFLDOO\�LI�WKH�XVH�RI�DLU�FRQGLWLRQLQJ�LV�OLPLWHG�
6HSDUDWH�39�UHFHSWLRQ�QHWZRUNV$Q�XOWUD�FDXWLRXV�ZD\�WR�DYRLG�RYHU�YROWDJHV�IURP�39�SHQHWUDWLRQ�ZRXOG�EH�WR�EXLOG�VHSDUDWH�UHFHSWLRQ�QHWZRUNV�IRU�39�V\VWHPV��L�H��39�QHWZRUNV�VHSDUDWHG�IURP�WKH�FRQVXPHU�QHWZRUNV���%\�VHSDUDWLQJ�WKH�39�UHFHSWLRQ�QHWZRUN�LQ�WKLV�ZD\�WKH�LQMHFWLRQ�RI�SRZHU�GRHV�QRW�DIIHFW�WKH�YROWDJH�RQ�WKH�QHWZRUN�WR�ZKLFK�FXVWRPHUV�DUH�FRQQHFWHG�� �6XFK�PHDVXUHV�DUH�RIWHQ�VHHQ�LQ�WKH�RSHQ�FRXQWU\�ZLWK�KLJK�FRQFHQWUDWLRQV�RI�ZLQG�SRZHU�x 7KH�SRZHU�QHWZRUNV�DUH��KRZHYHU��QRW�YHU\�RIWHQ�ZHOO�HVWDEOLVKHG�WR�EHJLQ�ZLWK�LQ�WKH�RSHQ�FRXQWU\�x 2Q�WKH�FRQWUDU\��RQH�RI�WKH�ELJ�DGYDQWDJHV�RI�39�LV�LQ�IDFW�WR�FRQQHFW�WR�WKH�H[LVWLQJ�SRZHU�QHWZRUNV�DV�ZHOO�DV�WR�XVH�WKH�H[LVWLQJ�EXLOGLQJV�IRU�PRXQWLQJ�x 7KH� FRVWV� RI� 39� ZRXOG� LQFUHDVH� WR� XQDFFHSWDEOH� OHYHOV� LI� VHSDUDWH� SRZHU� QHWZRUNV�ZHUH�UHTXLUHG��HVSHFLDOO\�LI�WKH�SUREOHPV�RQO\�RFFXUUHG�D�IHZ�WLPHV�SHU�\HDU�
&RQWUROODEOH�39�V\VWHPV$QRWKHU�ZD\�WR�DYRLG�RYHU�YROWDJHV�FRXOG�EH�WR�OHW�39�V\VWHPV�UHGXFH�WKHLU�SRZHU�JHQHUDWLRQ�LQ�FDVH�RI�RYHU�YROWDJH�x 6XFK� D� PHDVXUH� ZRXOG� DGG� XQDFFHSWDEOH� FRVWV� WR� 39� V\VWHPV�� HVSHFLDOO\� LI� WKH�PHDVXUH�LV�QRW�QHHGHG�LQ�WKH�PDMRULW\�RI�FDVHV�x ,Q�DGGLWLRQ��RYHU�YROWDJH�PRQLWRULQJ�V\VWHPV�ZRXOG�PDNH�39�PRUH�VHQVLWLYH�WR�VKRUW�WHUP�GLVWXUEDQFHV�LQ�WKH�QHWZRUN��$GMXVWLQJ�WKH�WUDQVIRUPHU�WDS�FKDQJHU�SRVLWLRQ

2YHUDOO�UHVXOWV

���
����
��������������

� �� �� �� �� �� �� �� �� �� ���/RDG��LQ���RI�PD[LPXP�

0D[LPXP�39�SHQHWUDWLRQ�LQ���RI�PD[��

39�IURP�D�VLQJOH�/9�OLQH39�IURP�DOO�/9�OLQHV�RQ�D�VLQJOH�09�/9�WUDQVIRUPHU39�IURP�DOO�09�/9�WUDQVIRUPHUV�RQ�DQ�09�ULQJ

0LQLPXPORDG
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$� PRUH� IHDVLEOH� VROXWLRQ� WR� DOORZ� IRU� PRUH� 39� SHQHWUDWLRQ� DW� PLQLPXP� ORDG� GXULQJ�VXPPHU�GD\V� LV� WR�FKDQJH� WKH�09�/9� WUDQVIRUPHU� WDS�FKDQJHU�SRVLWLRQV� LQ� WKH� VXPPHU�SHULRG�ZKHQ�PD[LPXP�ORDG�VLWXDWLRQV�DUH�QRW�H[SHFWHG�x 6XFK�D�PHDVXUH�ZRXOG�UHTXLUH�DQ�LQWHUUXSWLRQ�RI�WKH�HOHFWULFLW\�VXSSO\�WZLFH�D�\HDU�IRU�DGMXVWPHQW�RI�WKH�RIIORDG�WDS�FKDQJHUV�x 7KH�FRVWV�RI�WKLV�PHDVXUH�DUH�OLNHO\�WR�EH�UDWKHU�OLPLWHG�
&XVWRPHU�LQLWLDWLYHV2QH�RI� WKH�PRVW�HIILFLHQW�PHDVXUHV� WR�DOORZ�IRU�PRUH�39�LV�SHUKDSV�WKH�FXVWRPHUV
�RZQ�FKDQJHV�RI�EHKDYLRXU�x ([SHULHQFH�ZLWK�39� V\VWHPV� LQ�'HQPDUN� VKRZV� WKDW� WKH� FXVWRPHUV� FKDQJH� WKHLU�FRQVXPSWLRQ�EHKDYLRXU�ZKHQ�DW�WKH�VDPH�WLPH�WKH\�EHFRPH�SRZHU�SURGXFHUV�x 0DQ\�FXVWRPHUV�ZKR�KDYH�39�LQVWDOOHG�HQGHDYRXU�WR�PRYH�WKHLU�FRQVXPSWLRQ�WR�PRPHQWV� ZLWK� KLJK� SRZHU� SURGXFWLRQ� IURP� 39�� 7KLV� WHQGHQF\� LV� HVSHFLDOO\�QRWLFHDEOH� LI� WKH� FXVWRPHUV� H[SHULHQFH� GLIIHUHQW� EX\LQJ� DQG� VHOOLQJ� SULFHV� RI�HOHFWULFLW\�
&RQFOXVLRQV7KH� IROORZLQJ� DUH� WKH� FRQFOXVLRQV� IURP� WKH� VWXG\�ZKLFK� DUH� EURDGO\� WUDQVIHUDEOH� WR� WKH�8.�VLWXDWLRQ�DORQJ�ZLWK�WKH�8.�UHSRUW�LQ�VHFWLRQ�����x 7KH�OLPLWV�WR�WKH�DPRXQW�RI�39�SRZHU�WKDW�FDQ�EH�IHG�LQWR�D�SRZHU�V\VWHP�DUH�OHDVW�FULWLFDO�LI�WKH�39�SRZHU�SHQHWUDWHV�IURP�RQO\�D�VLQJOH�/9�OLQH�x 7KH� OLPLWV� DUH� PRUH� VHYHUH� LI� 39� SRZHU� SHQHWUDWHV� IURP� PXOWLSOH� /9� OLQHV�FRQQHFWHG�WR�WKH�VDPH�09�/9�WUDQVIRUPHU�RU�HYHQ�PXOWLSOH�09�/9�WUDQVIRUPHUV��x 7KH�PRVW�VHYHUH�OLPLWV�RFFXU�LQ�PLQLPXP�ORDG�VLWXDWLRQV��HVSHFLDOO\�LI WKH�SRZHU�V\VWHP�EHIRUHKDQG�LV�RSHUDWHG�WR�LWV�GHVLJQ�OLPLWV�x +RZHYHU�� DQ� DPRXQW� RI� 39� SHQHWUDWLRQ� HTXDO� WR� WKH�PLQLPXP� ORDG� RQO\� FDXVHV�VOLJKW�H[FHVV�YROWDJHV�LQ�WKH�SRZHU�QHWZRUN�x 2QO\� D� VPDOO� LQFUHDVH� LQ� WKH� ORDG� IURP� WKH� PLQLPXP� ORDG� RSHQV� XS� WR� D�FRQVLGHUDEO\�ODUJHU�DPRXQW�RI�39��HVSHFLDOO\�LI�WKH�39�SRZHU�RQO\�SHQHWUDWHV�IURP�D�VLQJOH�/9�OLQH�x 7KH�PRVW�IHDVLEOH�VROXWLRQ�WR�VWUHWFK�WKH�OLPLWV�WR�39�SHQHWUDWLRQ�LV�WR�UHYLHZ�WKH�SURFHGXUHV�IRU�DGMXVWLQJ�WKH�09�/9�WUDQVIRUPHU�WDS�FKDQJHU�SRVLWLRQV��7KH�FRVWV�RI�VXFK�D�VROXWLRQ�DUH�OLNHO\�WR�EH�UDWKHU�OLPLWHG�x ,Q� WKH� ORQJHU� WHUP�� LW� LV� H[SHFWHG� WKDW� PRUH� IOH[LEOH� DQG� DFFRPPRGDWHG�FRQVXPSWLRQ�ZLOO�UHPRYH�WKH�EDUULHUV�RI�OLPLWV�WR�39�SHQHWUDWLRQ�x &RQFHUQLQJ�WKH�ILQDQFLDO�DVSHFWV�RI�39�SHQHWUDWLRQ��39�LV�OLNHO\�WR�RIIHU�EHQHILWV�WR�WKH�QHWZRUN�WKDW�IDU�H[FHHG�WKH�OLPLWHG�FRVWV�RI�39�SHQHWUDWLRQ���

*HQHUDO�FRPPHQWV�RQ�DERYH�FRQFOXVLRQV7ZR�RI�WKH�DERYH�FRQFOXVLRQV�IURP�WKH�'DQLVK�VWXG\�GHVHUYH�D�FRPPHQW���7KH�ILUVW�DQG�PRVW�LPSRUWDQW�RQH� LV� WKDW� WKH�PRVW�VHYHUH� OLPLWV�RFFXU�DW�PLQLPXP�GHPDQG� LI� WKH�SRZHU�V\VWHP�EHIRUHKDQG� LV� RSHUDWHG� WR� LWV� GHVLJQ� OLPLWV�� � 7KLV� LV� WDNHQ� WR� PHDQ� WKDW� DW� PLQLPXP� ORDG�ZLWKRXW�39�JHQHUDWLRQ�YROWDJHV�DW�VRPH�SRLQWV�DUH�DW�WKHLU�PD[LPXP�DOORZDEOH�OHYHOV�� �7KLV�ZRXOG�FRUUHVSRQG�WR�PD[LPXP�XWLOLVDWLRQ�IRU�WKH�QHWZRUN�ZLWKRXW�JHQHUDWLRQ�
,I�KRZHYHU�RQH�DOORZV�IRU�WKHUH�WR�EH�VRPH�JHQHUDWLRQ�WKDW�LV�QRW�SUHVHQW�DW�ORZ�GHPDQGV�WR�EH�SUHVHQW�DW�KLJKHU�GHPDQG�OHYHOV��SHUKDSV�ZLQG�RU�PLFUR�&+3�RU�HYHQ�VOLJKWO\�ODUJHU�&+3�WKDW�



��

RSHUDWHV�GXULQJ ZRUNLQJ�GD\V�RQO\��WKHQ�WKH�PD[LPXP�QHW�GHPDQG�ZRXOG�DOVR�EH�ORZHU�VR�LW�ZRXOG� EH� SRVVLEOH� WR� DGMXVW� WDS� FKDQJHUV� VR� WKDW� YROWDJHV� FRXOG� EH� PDLQWDLQHG� ZLWKLQ�DOORZDEOH� OLPLWV� IRU� VRPH� JHQHUDWLRQ� DW� PLQLPXP� GHPDQG�� � ,W� LV� HIIHFWLYHO\� WKH� GLIIHUHQFH�EHWZHHQ WKH�QHW�PLQLPXP�DQG�QHW�PD[LPXP�GHPDQGV�RQ�D�QHWZRUN�WKDW�GHWHUPLQH�ZKHWKHU�LW�FDQ�VWD\�ZLWKLQ�YROWDJH�OLPLWV�WKURXJKRXW�WKH�ORDG�F\FOH���$�VPDOO�FKDQJH�LQ�WKH�YDOXHV�RI�WKH�QHW�PD[LPXP� DQG� QHW� PLQLPXP� GHPDQGV� ZKLOVW� NHHSLQJ� WKH� GLIIHUHQFH� EHWZHHQ� WKHP� WKH�VDPH�FDQ�JHQHUDOO\�EH�DFFRPPRGDWHG�E\�DOWHULQJ�WUDQVIRUPHU�WDS�SRVLWLRQV�
7KH� VHFRQG�'DQLVK� FRQFOXVLRQ�ZRUWK\� RI� FRPPHQW� WKDW� LV� UHODWHG� WR� WKH� ILUVW� �DOWKRXJK� WKH�'DQLVK�VWXG\�GRHV�QRW�GLVFXVV�WKH�LVVXH�RI�JHQHUDWLRQ�W\SH�GLYHUVLW\��LV�WKDW�DGMXVWLQJ�09�/9�WDS�SRVLWLRQV� LV� OLNHO\� WR�EH� D�ZD\� RI� VWUHWFKLQJ� WKH� OLPLWV� RI�39�SHQHWUDWLRQ�� �2II� ORDG� WDS�FKDQJLQJ� WZLFH� D� \HDU� ZLWK� D� FRQVHTXHQW� LQWHUUXSWLRQ� RI� VXSSO\� ZRXOG� FHUWDLQO\� QRW� EH�DFFHSWDEOH� LQ� WKH� 8.� �DQG� DV� LW� LV� XQGHUVWRRG� WKDW� WKH� WDS� FKDQJHUV� RQ� WKH� HTXLYDOHQW�WUDQVIRUPHUV� LQ�'HQPDUN�DUH� DOVR�RII� ORDG�RQO\� LW�ZRXOG�EH� VXUSULVLQJ� LI� LW�ZHUH� DFFHSWDEOH�WKHUH�HLWKHU����+RZHYHU�SURYLGLQJ�WKH�³H[FHVV´�JHQHUDWLRQ�DW�PLQLPXP�GHPDQG�LV�EDODQFHG�E\�DGGLWLRQDO� JHQHUDWLRQ� DOVR� DW� KLJK� ORDG� SHULRGV� WKHQ� D� RQH RII� DGMXVWPHQW� RI� WKH� WDSV� �RU�SHUKDSV�RQH�HYHU\�IHZ�\HDUV�DV�JHQHUDWLRQ�SHQHWUDWLRQ�LQFUHDVHG��PD\�EH�DQ�DFFHSWDEOH�ZD\�RI�NHHSLQJ�WKH�YROWDJHV�ZLWKLQ�OLPLWV�WKURXJKRXW�WKH�\HDU�
7KHUH�P\� DOVR� EH� VFRSH� IRU� DOWHUQDWLYHO\�� DGGLWLRQDOO\� ORZHULQJ� WKH� YROWDJH� VHW� SRLQW� DW� WKH�SULPDU\� VXEVWDWLRQ�� � $OWHUQDWLYH� YROWDJH� FRQWURO� VWUDWHJLHV� DW� SULPDU\� VXEVWDWLRQV� LQYROYLQJ�QHZ�PHWKRGV� RI� FRPSRXQGLQJ� L�H�� FKDQJLQJ� WKH� WDUJHW� YROWDJH� ZLWK� QHW� GHPDQG��PD\� DOVR�KDYH�D�UROH�WR�SOD\�WR�DOORZ�D�JUHDWHU�YDULDWLRQ�EHWZHHQ�QHW�PD[LPXP�DQG�PLQLPXP�GHPDQGV�WR�EH�FDWHUHG�IRU��
��� 8.�UHSRUW�RQ�39�IURP�($7/�	�80,67
1HWZRUN�&RQVWUDLQWV7KH� LPSDFW� RI� KLJK� SHQHWUDWLRQ� OHYHOV� RI� SKRWRYROWDLF� V\VWHPV� RQ� HOHFWULFDO� GLVWULEXWLRQ�QHWZRUNV�ZDV�LQYHVWLJDWHG�XQGHU�(768�SURMHFW�6�3��������ZKLFK�SXEOLVKHG�LWV�UHSRUW�LQ�ODWH��������7KLV�ZRUN�ZDV�FDUULHG�RXW�LQ�FRQMXQFWLRQ�ZLWK�,QWHUQDWLRQDO�(QHUJ\�$JHQF\�,($�7DVN��� RQ� GLVWULEXWHG� 39� JHQHUDWLRQ�� DQG� VSHFLILFDOO\� IRFXVHG� RQ� ZKDW� OHYHOV� RI� 39� JHQHUDWLRQ�FRXOG� EH� H[SHFWHG� EHIRUH� FKDQJHV� WR� WKH� H[LVWLQJ� QHWZRUN� DQG� QHWZRUN� GHVLJQ� VWDQGDUGV�ZRXOG�EH�UHTXLUHG���,W�LV�DOVR�DSSOLFDEOH�WR�RWKHU�IRUPV�RI�GLVWULEXWHG�JHQHUDWLRQ�DV�D�JHQHUDO�FDVH��DOWKRXJK�VRPH�GHWDLOV�RI�WKH�JHQHUDWRUV�ZLOO�GLIIHU�
)DFWRUV�LQIOXHQFLQJ�WKH�DELOLW\�RI�WKH�QHWZRUN�WR�DFFHSW GLVWULEXWHG�JHQHUDWLRQ�FDSDFLW\�ZHUH�x 9ROWDJH�FRQWUROx &XUUHQW�KDQGOLQJ�FDSDFLW\��FDEOHV��WUDQVIRUPHUV�x )DXOW�OHYHO�VLWXDWLRQx 6WDELOLW\�RI�JHQHUDWRUVx $FWLYH�PDQDJHPHQW�RI�QHWZRUN�SRZHU�IORZV
)RU� LQYHUWHU�FRQQHFWHG�JHQHUDWRUV�VXFK�DV�39�� WKH� IDXOW� OHYHO�FRQWULEXWLRQV�DUH�VPDOO�� VR� WKH�PDLQ�FRQVWUDLQWV�ZHUH�IRXQG�WR�EH�YROWDJH�UHODWHG�IROORZHG�E\�SRZHU�IORZ�PDQDJHPHQW�RQFH�WKH�GHQVLW\�RI�V\VWHPV�LV�VXFK�WKDW�JHQHUDWLRQ�H[FHHGV�WKH�ORFDO�ORDG��DQG�QHW�H[SRUWV�RFFXU�
9ROWDJH�/HYHOV)RU�YROWDJH�FRQWURO��WKUHH�PDLQ�FDVHV�ZHUH�FRQVLGHUHG�x &RPPHUFLDO�EXLOGLQJV



��

x 'RPHVWLF�UHWURILWx 'RPHVWLF�QHZ�EXLOG
,Q� WKH� ILUVW� FDVH� IRU� FRPPHUFLDO� EXLOGLQJV�� QR� VLJQLILFDQW� LPSDFW� RQ� QHWZRUN� YROWDJHV� ZDV�IRXQG��PDLQO\�EHFDXVH�WKH�OHYHOV�RI�39�JHQHUDWLRQ�ZHUH�QRW�VLJQLILFDQW�UHODWLYH WR�WKH�H[LVWLQJ�ORDG��DQG�DOVR�WKH�PDWFK�EHWZHHQ�JHQHUDWLRQ�DQG�GHPDQG�ZLWK�UHVSHFW�WR�WKH�WLPH�RI�GD\�ZDV�JRRG�
)RU�GRPHVWLF�UHWURILW��DW�WKH�ZRUVW�FDVH�RI�V\VWHPV�EHLQJ�ILWWHG�WR�HYHU\�KRXVH�����:S�FRXOG�EH� ILWWHG� SHU� KRXVH�� �+RZHYHU�� D�PRUH� UHDOLVWLF� VLWXDWLRQ�ZDV� WKRXJKW� WR� EH� �� KRXVHV� LQ� ���ILWWHG�ZLWK� 39� �������ZKHUH� WKH� SHUPLWWHG� DYHUDJH� VL]H� RI� V\VWHPV�ZRXOG� ULVH� WR� ���N:S���$ERYH� WKLV� OHYHO� UHYHUVH�SRZHU� IORZ�DW� WKH� WUDQVIRUPHUV�ZDV�QRWHG��ZLWK�H[FXUVLRQV�RXWVLGH�WKH�VWDWXWRU\�YROWDJH�OLPLWV�SRVVLEOH�DW�V\VWHP�VL]HV�DERYH����N:S�
)RU� QHZ� EXLOG� GRPHVWLF� KRXVHV�� WZR� FKDQJHV� WR� WKH� DERYH� DUH� QRWHG�� � 7KH� ILUVW� LV� WKDW� WKH�EXLOGLQJV�WKHPVHOYHV�DUH�OLNHO\�WR�EH�GHVLJQHG�WR�EH�PRUH�HQHUJ\�HIILFLHQW��ZKLFK�ZRXOG�WHQG�WR�PDNH�WKH�VLWXDWLRQ�ZRUVH��DQG�WKH�VHFRQG�LV�WKDW�WKH�GHVLJQ�VWDQGDUGV�IRU�WKH�/9�QHWZRUN�KDYH�DOVR�EHHQ�XSGDWHG�WR�LQFRUSRUDWH�KLJKHU�UDWHG�FDEOHV�ZKLFK�ZRXOG�LPSURYH�WKH�VLWXDWLRQ���7KH�QHW�UHVXOW�LV�WKDW�IRU�WKH�ZRUVW�FDVH�VLWXDWLRQ�RI�DOO�KRXVHV�LQ�DQ�DUHD�EHLQJ�ILWWHG�ZLWK�39��WKH�VL]H RI�V\VWHPV�WKDW�DUH�SRVVLEOH�ZLWKRXW�FKDQJLQJ�WKH�QHWZRUN�ULVHV�WR��N:S�SHU�EXLOGLQJ�
,W� LV�ZRUWK� FRPPHQWLQJ� RQ� WKH� VXJJHVWHG� HIIHFW� RI� LQFUHDVHG� HQHUJ\� HIILFLHQF\�� � ,W�PD\� EH�DUJXHG�WKDW�DOWKRXJK�HIILFLHQF\�LV�LQFUHDVLQJ�PRUH�HOHFWULFDO�DSSOLDQFHV�DUH�EHLQJ�XVHG�VR�WKH�HIIHFW� RI� LQFUHDVHG� HQHUJ\� HIILFLHQF\� RQ� GHPDQG� OHYHOV� QHHGV� WR� EH� WHPSHUHG� E\� WKLV���$OWKRXJK�IULGJHV�DQG�IUHH]HUV�DUH�EHFRPLQJ�PRUH�HQHUJ\�HIILFLHQW��DQG�WKHVH�GHYLFHV�PD\�EH�VLJQLILFDQW�FRPSRQHQWV�RI�WKH�PLQLPXP�GHPDQG��LW�LV�OLNHO\�WKDW�WKH�ODUJHVW�HIIHFW�RI�LQFUHDVHG�HQHUJ\�HIILFLHQF\�ZLOO�RFFXU�DW�WLPHV�RI�KLJK�GHPDQG�DVVRFLDWHG�ZLWK�PRUH�HIILFLHQW�OLJKWLQJ�DQG� SRVVLEO\� KHDWLQJ�� WR� WKH� H[WHQW� WKDW� HOHFWULFLW\� LV� XVHG� IRU� WKLV�� � $GGLWLRQDO� HOHFWURQLF�GHYLFHV�ZLOO�EH�XVHG�UHODWLYHO\�XQLIRUPO\�EHWZHHQ�VXPPHU�DQG�ZLQWHU��ZLWK�D�SRVVLEOH�VNHZ�WRZDUGV� ZLQWHU�� � 7KXV� RYHUDOO� LW� LV� IHOW� WKDW� DQ\� UHGXFWLRQ� LQ� PLQLPXP� GHPDQG� GXH� WR�LQFUHDVHG�HQHUJ\�HIILFLHQF\� LV� OLNHO\� WR�EH� OHVV� WKDQ� WKH� UHGXFWLRQ� LQ�PD[LPXP�GHPDQG�DQG�RYHUDOO� WKH� YDULDWLRQ� LQ� GHPDQG� DWWULEXWDEOH� WR� LQFUHDVHG� HQHUJ\� HIILFLHQF\� ZLOO� GHFUHDVH���7KHUH�LV�WKHUHIRUH�DQ�DUJXPHQW�WKDW�WKLV�ZLOO�PDNH�PLFUR�JHQHUDWLRQ�DW�WLPHV�RI�ORZ�GHPDQG�HDVLHU�WR�DFFRPPRGDWH�E\�DOORZLQJ�FKDQJHG�WUDQVIRUPHU�WDS�VHWWLQJV�DV�GLVFXVVHG�HDUOLHU�
$ERYH� WKLV� OHYHO�� UHYHUVH� SRZHU� IORZ� DW� WKH� WUDQVIRUPHU� DJDLQ� EHFRPHV� D� SUREOHP�� DQG� WDS�FKDQJLQJ�RI� WKH�WUDQVIRUPHU�WR�UHGXFH�WKH�UDWLR�RI�YROWDJH�DFURVV� LW�EHFRPHV�QHFHVVDU\�� �)RU�H[DPSOH�� WR� DFFRPPRGDWH� ����� SHQHWUDWLRQ� RI� �N:S� V\VWHPV�� RQ� DQ� HVWDWH� ZLWK� HQHUJ\�HIILFLHQW� KRXVHV� XVLQJ� RQO\� �����N:K�\U� HQHUJ\� ORDG�� WKH� VHFRQGDU\� WUDQVIRUPHU� YROWDJH�ZRXOG�QHHG� WR�EH� UHGXFHG�E\����L�H�����YROWV�� �7KLV�KRZHYHU��KDV� WKH�XQGHVLUDEOH�HIIHFW�RI�PHDQLQJ�WKDW�IHHGHU�OHQJWKV�ZRXOG�QHHG�WR�EH�VKRUWHU��DQG�LPSOLHV�WKH�XVH�RI�PRUH�GLVWULEXWLRQ�WUDQVIRUPHUV�EXW�DW�D�ORZHU�SRZHU�UDWLQJ�
)XWXUH�/9�GHVLJQ7KH�VWXG\�FRQFOXGHG�WKDW�LQ�RUGHU�WR�DFFRPPRGDWH�VLJQLILFDQW�OHYHOV�RI�PLFUR�JHQHUDWLRQ�WKH�IROORZLQJ�FKDQJHV�QHHG�WR�EH�PDGH�

x &KDQJHV�LQ�YROWDJH�FRQWURO�SROLF\��H�J��ORZHU�WKH�QRPLQDO�VHFRQGDU\�YROWDJH�VHW�SRLQW�IRU�QHZ�/9�QHWZRUNV���
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x &KDQJHV�LQ�/9�QHWZRUN�GHVLJQ�SROLF\��H�J�XVH�RI�QRQ�WDSHUHG�IHHGHU�GHVLJQV��UHGXFHG�OHQJWKV�RI�/9�QHWZRUN�IHHGHUV�x &KDQJHV�LQ�JHQHUDWRU�FRQQHFWLRQ�SROLF\x ,QFHQWLYLVH�WKH�QHWZRUN�RSHUDWRU�WR�UHFRYHU�KLV�FRVWV�DV�GLVWULEXWHG�JHQHUDWRUV�EHFRPH�FRQQHFWHG�x ,QFHQWLYLVH�FXVWRPHUV�WR�LQVWDOO�µDSSURSULDWHO\�VL]HG¶�V\VWHPV
,W� FRQFOXGHG� WKDW� µDSSURSULDWHO\�VL]HG¶� 39� IRU� D� GRPHVWLF� VLWXDWLRQ� ZDV� OLNHO\� WR� EH� LQ� WKH�UDQJH����:��N:S�RI�39�JHQHUDWLRQ�SHU�KRXVH�
,W� DOVR�QRWHG� WKDW� WKLV� VKDUH�RI�JHQHUDWLRQ�FDSDFLW\�ZRXOG�DOVR�QHHG� WR�EH� VKDUHG�ZLWK�RWKHU�IRUPV� RI�PLFUR�JHQHUDWLRQ� DQG� VR� WKH� OHYHO� DYDLODEOH� WR� 39�ZRXOG� EH� OHVV� WKDQ� WKLV� LQ� WKDW�VLWXDWLRQ�� �+RZHYHU�� WKH�RYHUDOO�FHLOLQJ�IRU�PLFUR�JHQHUDWLRQ�ZRXOG�OLNHO\�EH�ODUJHU� WKDQ�WKH�39�RQO\�OLPLW�GXH�WR�WKH�GLYHUVLW\�LQ�WKH�RXWSXW�IURP�WKH�GLIIHUHQW�W\SHV�RI�PLFUR�JHQHUDWRUV���$�FRPSUHKHQVLYH�VWXG\�RI�WKLV�LV�VWLOO�WR�EH�SHUIRUPHG�



��

� ),1$1&,$/�,03$&7�	�6,*1,),&$1&(
$�QXPEHU�RI�IDFWRUV�WKDW�DUH�FULWLFDO�WR�WKH�YLDELOLW\�RI�PLFUR�JHQHUDWLRQ�DUH�GLVFXVVHG�LQ�WKLV�VHFWLRQ�� IROORZHG� E\� WKH� FRQFOXVLRQV� RI� WKH� 'DQLVK� VWXG\� RQ� WKH� ILQDQFLDO� LPSDFW� RI� 39�SHQHWUDWLRQ���7KH�ILQDQFLDO�LPSDFW�RI�PLFUR�JHQHUDWLRQ�RQ�'12V�PXVW�EH�WDNHQ�LQWR�DFFRXQW�LQ�DQ\�DUUDQJHPHQWV�SDUWLFXODUO\�HQVXULQJ�WKDW�WKHLU�UHYHQXH�DQG�FRVWV�FRQWLQXH�WR�EH�EDODQFHG�DW�LQFUHDVHG�OHYHOV�RI�SHQHWUDWLRQ���7KLV�LV�DGGUHVVHG�ILUVW�
��� ,QFHQWLYHV�RQ�'12V
,W�KDV�EHHQ�DFNQRZOHGJHG�E\� DOO�SDUWLHV� WKDW�'12V�DUH�FXUUHQWO\�DW�EHVW� KHOG�QHXWUDO� WR� WKH�FRQQHFWLRQ� RI� GLVWULEXWHG� JHQHUDWLRQ�� � 7R� WKH� H[WHQW� WKDW� WKH� JHQHUDWLRQ� RSHUDWHV� WKH\�PD\�DFWXDOO\�EH�ZRUVH�RII� LI� WKHLU�XQLWV�GLVWULEXWHG��ZKLFK�LV�RQH�RI�WKHLU�RYHUDOO�UHYHQXH�GULYHUV��IDOOV���&KDQJLQJ�WKLV�VLWXDWLRQ�KDV�EHHQ�D�NH\�UHFRPPHQGDWLRQ�RI�PDQ\�UHSRUWV�LQFOXGLQJ�WKH�MRLQW�2IJHP�'7,�(PEHGGHG�*HQHUDWLRQ�:RUNLQJ�*URXS�WKDW�XQGHUWRRN�WKH�EXON�RI� LWV�ZRUN�GXULQJ������
,W� LV� FOHDU� WKDW�2IJHP�KDV� WDNHQ� WKLV� ILUPO\� RQ� ERDUG� DQG� LQ� DGGLWLRQ� WR� FRQVXOWLQJ� DERXW� D�QXPEHU� RI�ZD\V� RI� HQVXULQJ� WKDW�'12V�PD\� EH� NHSW�ZKROH� RU� EHWWHU� LI� WKH\� FRQQHFW� QHZ�GLVWULEXWHG�JHQHUDWLRQ�RYHU�WKH�QH[W�WZR�\HDUV��LV�PDNLQJ�LQFHQWLYLVLQJ�RI�'12V�WR�GR�WKLV�D�IXQGDPHQWDO�SDUW�RI� LWV�ZRUN�IRU� WKH�UHYLHZ�RI�'12�SULFH�FRQWUROV�WR�FRPH�LQWR�HIIHFW�IURP�$SULO��������$�PDMRU�RSHQ�OHWWHU�WR�'12�&KLHI�([HFXWLYHV�LQ�-DQXDU\������FRQVXOWV�LQ�VRPH�GHWDLO�RQ�WKH�W\SH�RI�LQFHQWLYH�WKDW�PD\�ZRUN�EHVW�
2SWLRQV� LQFOXGH� D� QHZ� 0:� RI� FRQQHFWHG� GLVWULEXWHG� JHQHUDWLRQ� UHYHQXH� GULYHU�� D� 0:K�JHQHUDWHG� RU� H[SRUWHG� UHYHQXH� GULYHU�� DOORZLQJ� FDSLWDO� LQYHVWPHQW� PDGH� WR� DFFRPPRGDWH�GLVWULEXWHG�JHQHUDWRUV�VXEMHFW�WR�D�IDYRXUDEOH�DOORZHG�UDWH�RI�UHWXUQ��DOORZLQJ�'12V�WR�EHQHILW�LI� WKH\� XWLOLVH� GLVWULEXWHG� JHQHUDWLRQ� WR� DYRLG� QHWZRUN� UHLQIRUFHPHQW� DQG� XWLOLVLQJ� D�VWUHQJWKHQHG�LQFHQWLYH�WR�UHGXFH�GLVWULEXWLRQ�ORVVHV���:KLOVW�WKHUH�DUH�RWKHU�SRVVLEOH�LQFHQWLYHV�VXFK�� DV� DOORZLQJ�'12V� WR� EHQHILW� LI� WK\�PDNH� OHVV� XVH� RI� WKH� WUDQVPLVVLRQ� QHWZRUN�� LW� LV�DSSDUHQW� WKDW� WKH� LVVXH� LV� QRZ� EHLQJ� DGHTXDWHO\� DGGUHVVHG� LQ� WKH� ULJKW� SODFH� DQG� RQH�PD\�DQWLFLSDWH�LQFHQWLYHV�EHLQJ�SXW�LQ�SODFH�VXFK�WKDW�ZKHQ�D�JHQHUDWRU�DVNV�WR�EH�FRQQHFWHG�WR�D�GLVWULEXWLRQ�QHWZRUN��WKH�'12�DQG�WKH�JHQHUDWRU�KDYH�D�FRPPRQ�LQWHUHVW�LQ�DFFRPPRGDWLQJ�WKLV�
��� 7\SH�7HVWLQJ
,W� LV� FOHDU� WKDW� DV� WKH� QXPEHUV� RI�PLFUR�JHQHUDWRUV� LQFUHDVHV� LW� ZLOO� EHFRPH� LPSUDFWLFDO� WR�H[DPLQH� HDFK� DSSOLFDWLRQ� LQGLYLGXDOO\�� ERWK� ORJLVWLFDOO\� DQG� ILQDQFLDOO\�� � ,W� LV� H[SHFWHG� WKDW�WKLV� ZLOO� EH� DGGUHVVHG� �DV� LW� KDV� IRU� 39� LQ� *������ E\� XVLQJ� W\SH� WHVWHG� HTXLSPHQW� ZKLFK��ZKLOVW� QRW� JXDUDQWHHG� LQ� DOO� FDVHV� WR� EH� DFFHSWDEOH� IRU� FRQQHFWLRQ�� GRHV� DW� OHDVW� JXDUDQWHH�IDFWRUV�VXFK�DV�WKH�HIIHFWLYHQHVV�RI�WKH�SURWHFWLRQ�V\VWHP�DQG��IRU�LQYHUWHUV��WKH�TXDOLW\�RI�WKH�RXWSXW�� � 7KHUH� LV� D� KXJH� VDYLQJ� LQ� FRVW� WR� ERWK� HOHFWULFLW\� FRPSDQLHV� DQG� 39� LQVWDOOHU� LI�FRPPLVVLRQLQJ� WHVWV� GR� QRW� KDYH� WR� EH� ZLWQHVVHG�� � &OHDUO\� KRZHYHU� IRU� WKLV� WR� EHFRPH�DFFHSWDEOH�WKHUH�QHHGV�WR�EH�D�µFHQWUDO¶�ERG\�WR�NHHS�D�UHJLVWHU�RI�HTXLSPHQW��DQG�RYHUVHH�WKH�WHVWLQJ�SURFHVV���&RVWV�IRU�W\SH�WHVWLQJ�DUH�FXUUHQWO\�WKRXJKW�WR�EH�RI�WKH�RUGHU�RI���������DV�D�RQH�RII�SD\PHQW�� DOWKRXJK�DV� LQYHUWHU�PDQXIDFWXUHUV�FDQ�FDUU\�RXW� WKH� WHVWV� WKHPVHOYHV�DV�D�µVHOI� FHUWLILFDWLRQ¶� WKHQ� WKHVH� LQWHUQDO� FRVWV� DUH� OLNHO\� WR� EH� ORZHU�� � 7KLV� FRPSDUHV� WR� DQ�LQYHUWHU�FRVW�FXUUHQWO\�DURXQG������SHU�N:�



��

��� 3RVW�1RWLILFDWLRQ
7KH�XVH�RI�W\SH�WHVWHG�HTXLSPHQW�DQG�VWDQGDUG�FRQQHFWLRQ�DUUDQJHPHQWV�OHDGV�QDWXUDOO\�WR�WKH�DEROLWLRQ�RI�WKH�QHHG�IRU�SUH�DSSURYDO�IRU�WKH�FRQQHFWLRQ�RI�FHUWDLQ�W\SHV�RI�PLFUR�JHQHUDWLRQ�HTXLSPHQW�� ZLWK� VDYLQJV� LQ� DGPLQLVWUDWLYH� FRVWV�� � &OHDUO\� WKH� W\SHV� RI� HTXLSPHQW� WKDW� DUH�DOORZHG�WR�EH�FRQQHFWHG�ZLWKRXW�SULRU�DSSURYDO�PXVW�EH�RQHV�ZKRVH�FRQQHFWLRQ�ZLOO�QRW�JLYH�ULVH� WR�SRWHQWLDOO\�GDQJHURXV�FRQGLWLRQV�� HLWKHU�RQ� WKH�QHWZRUN�RU� IRU� WKH�JHQHUDWRU�RU�RWKHU�FRQQHFWHHV���7KH�TXHVWLRQ�RI�ZKHWKHU�D�PRGLILHG�FRQQHFWLRQ�DJUHHPHQW�LV�UHTXLUHG�UHPDLQV�DQ�LVVXH�� � 7KHUH� PD\� EH� DQ� DUJXPHQW� WKDW� WKH� VWDQGDUG� OY� FRQQHFWLRQ� DJUHHPHQW� VKRXOG� EH�DPHQGHG�WR�DOORZ�FHUWDLQ�FODVVHV�RI�JHQHUDWLRQ�WR�EH�FRQQHFWHG�XQGHU�VSHFLILF�FRQGLWLRQV�
��� &RQQHFWLRQ�WR�ILQDO�&LUFXLW
$� YHU\� VPDOO� VHOI�FRQWDLQHG� 39� JHQHUDWRU� LV� QRZ� DYDLODEOH� IRU� JHQHUDWLRQ� DW� WKH� YHU\� ORZ�SRZHUV�RI�DURXQG����:���2EYLRXVO\�IRU�WKLV�VFDOH�RI�JHQHUDWLRQ��ZKLFK�FRXOG�EH�WKRXJKW�RI�DV�µSLFR�JHQHUDWLRQ¶��WKH�RYHUDOO�HFRQRPLFV�DUH�HYHQ�PRUH�VHQVLWLYH�WR�FRQQHFWLRQ�FRVWV�
&RQQHFWLRQ� IURP� WKH� LQYHUWHU� ZKLFK� ZRXOG� W\SLFDOO\� EH� RQ� WKH� URRI� RI� WKH� KRXVH�� WR� WKH�&RQVXPHU� XQLW� RQ� WKH� JURXQG� IORRU� FRXOG� FRVW� SHUKDSV� ����� WR� ����� LI� FDUULHG� RXW� E\� D�TXDOLILHG� HOHFWULFLDQ�� � 7KLV� FRPSDUHV� ZLWK� D� SURGXFW� FRVW� RI� VD\� ����� IRU� WKH� JHQHUDWRU���+RZHYHU�LI�VDIH�LQVWDOODWLRQ�FRXOG�EH�PDGH�WR�WKH�VWDQGDUG�ULQJPDLQ��WKHQ�WKH�FRQQHFWLRQ�FRVW�FRXOG�EH�UHGXFHG�WR�VD\������IRU�FRQQHFWLQJ�WR�D�KDUGZLUHG�µVSXU�ER[¶�LQVWDOOHG�LQ�SODFH�RI�D�FRQYHQWLRQDO���$�VRFNHW�RXWOHW��DQG�ZLUHG�YLD�D�ORFNDEOH�LVRODWRU�ORFDWHG�DGMDFHQW�WR�LW�
7KH�PDLQ�WHFKQLFDO�LVVXH�DSSHDUV�WR�EH�WKH�IXVLQJ�RI�WKH�V\VWHP��VR�WKDW�WKH�WKHUPDO�UDWLQJ�RI�WKH�FDEOH�LV�QRW�FRPSURPLVHG���7KLV�FRXOG�KDSSHQ�LQ�WKHRU\��LI�QR�PHDVXUHV�ZHUH�SXW�LQ�SODFH��E\� H[FHVV� FXUUHQW� EHLQJ� GUDZQ� IURP� WKH� JHQHUDWRU�� DQG� WKHQ� XVHG� DW� DQ� DGMDFHQW� ORDG�FRQQHFWHG�WR�D�VRFNHW�RXWOHW��ZLWKRXW�LQFUHDVLQJ�WKH�OHYHO�RI�FXUUHQW�GUDZQ�WKURXJK�WKH�PDLQ�IXVH� IRU� WKH� FLUFXLW� LQ� WKH�&RQVXPHU�8QLW�� �7KH� ULVN�RI� WKLV� LV� WKRXJKW� WR�EH� ORZ� LQ�SUDFWLFH�EHFDXVH�RI� WKH� ORZ� FKDQFH�RI� WKH� ORDG�EHLQJ�PDLQWDLQHG� VR� FORVH� WR� WKH� IXVH� UDWLQJ� IRU� DQ\�OHQJWK�RI�WLPH��3RVVLEOH�UHJXODWLRQV�VXJJHVWHG�WR�SUHYHQW�WKLV�ZRXOG�EH�WR�OLPLW�WKH�DPRXQW�RI�JHQHUDWLQJ�FDSDFLW\�WKDW�LV�DOORZHG�WR�EH�FRQQHFWHG��RU�SHUKDSV�WR�GH�UDWH�WKH�PDLQ�IXVH�E\�WKH�DPRXQW� RI� H[WUD� FXUUHQW� WKDW�PLJKW� EH� JHQHUDWHG�� � 7KH� LVVXH� LV� RQH� RI� LQWHUSUHWLQJ� WKH� ,((�ZLULQJ�UHJXODWLRQV��ZKLFK�GR�QRW�VHHP�VSHFLILF�RQ�WKH�VXEMHFW�DW�WKH�PRPHQW�
,Q�+ROODQG� WKH�HTXLYDOHQW�RI��������:�RI� WKLV� W\SH�RI�GHYLFH�FDQ�EH�FRQQHFWHG� WR� WKH� ILQDOFLUFXLW��UDGLDO�LQ�WKH�FDVH�RI�+ROODQG��ZLWKRXW�RYHUUDWLQJ�WKH�FDEOH���7KHUH�LV�REYLRXVO\�VFRSH�IRU� WKLV� WR� EH� H[WHQGHG� WR� RWKHU� WHFKQRORJLHV� RI� JHQHUDWLRQ�� EXW� RQO\� DIWHU� D� GHWDLOHG�H[DPLQDWLRQ� RI� WKH� LVVXHV�� � %HLQJ� DEOH� WR� FRQQHFW� VDIHO\� LQWR� H[LVWLQJ� KRXVH� ZLULQJ� LV�ILQDQFLDOO\�LPSRUWDQW�SUREDEO\�IRU�PRVW�GRPHVWLF�VFDOH�JHQHUDWLRQ�FRVWLQJ�XQGHU�VD\��������
7KH�WHFKQLFDO�LVVXHV�VXUURXQGLQJ�WKLV�DUH�GLVFXVVHG�IXUWKHU�LQ�&KDSWHU������ 5HQHZDEOHV�6XEVLG\
,W� LV� UHFRJQLVHG� WKDW� IRU� VRPH� 5HQHZDEOHV� WHFKQRORJLHV� VXEVLGLHV� DUH� UHTXLUHG� IRU� PDUNHW�HQDEOHPHQW�� �7KLV�FRXOG�EH� µ*UDQW¶�EDVHG�DV�D�VXEVLG\�RU�DGYDQWDJHRXV� ORDQ�DJDLQVW�FDSLWDO�FRVW�� µN:K¶� EDVHG� VXFK� DV� µQHW�PHWHULQJ¶�� RU�PD\EH� WD[� EDVHG� VXFK� DV� µ*UHHQ�0RUWJDJHV¶���([DPSOHV� IRU� 39� DUH� WKH�0DMRU� 'HPRQVWUDWLRQ� 3URJUDPPH� ZKHUH� D� FDSLWDO� JUDQW� LV� PDGH�



��

DJDLQVW�WKH�FDSLWDO�FRVW�RI�WKH�V\VWHP��DQG�DOVR�WKH�UHGXFWLRQ�RI�9$7�WR����IRU�LQVWDOODWLRQV�E\�SURIHVVLRQDO�LQVWDOOHUV�� �)RU�FRQQHFWLRQ�LVVXHV�LW� LV�WKRXJKW�LPSRUWDQW�WR�NHHS�WKHVH�VXEVLGLHV�VHSDUDWH� IURP� DQ\� FRVWV� IRU� FRQQHFWLRQ�� VR� WKDW� WKH\� GR� QRW� DIIHFW� WKH� IDLU� DVVHVVPHQW� DQG�GLYLVLRQ�RI�WKHVH�FRVWV�
��� 'DQLVK�6WXG\
7KH�'DQLVK�VWXG\�FRQFOXGHG�WKH�IROORZLQJ�RQ�WKH�ILQDQFLDO�DVSHFWV�RI�FRQQHFWLQJ�ORZ�SRZHU�39�JHQHUDWRUV� LQ� ODUJH�TXDQWLWLHV� WR� WKH�'DQLVK�QHWZRUN�� � ,W� LV� HQGRUVHG�E\� WKH� ,($�7DVN���ZKR�KDYH�LQFOXGHG�WKH�UHVXOWV�LQ�RQH�RI�WKHLU�UHSRUWV�

x ,Q�JHQHUDO��39�LV�XQOLNHO\�WR�SUHVHQW�FRQFHSWXDOO\�QRYHO�LVVXHV�UHTXLULQJ�IXQGDPHQWDO��DGGLWLRQDO�LQYHVWPHQWV�LQ�WKH�SRZHU�V\VWHPV���39�LV�PRUH�RU�OHVV�MXVW�DQRWKHU�HOHPHQW�RI� GLVWULEXWHG� JHQHUDWLRQ� FRQWULEXWLQJ� WR� WKH� JHQHUDO� FRPSHWLWLRQ� LQ� JHQHUDWLRQ��WUDQVPLVVLRQ�DQG�GLVWULEXWLRQ�
x 7KH�PDUJLQDO� FRVWV� SHU� N:K� WKDW� 39� LPSRVHV� RQ� WKH� SRZHU� V\VWHP� DUH� OLNHO\� WR� EH�VXEVWDQWLDOO\�ORZHU�WKDQ�IRU�EXON�SRZHU�� �39�SHQHWUDWLRQ�LPSOLHV�RQO\�PLQRU�FRVWV�RI�WKH� PHDVXUHV� RI� VWUHWFKLQJ� WKH� OLPLWV� IRU� SHQHWUDWLRQ�� � ,I� 39� EHFRPHV� D� VLJQLILFDQW�HOHPHQW� LQ�SRZHU�JHQHUDWLRQ�� LW�PXVW�EH� LQWHJUDWHG� LQWR� WKH�GLVSDWFK�SURWRFROV�RI� WKH�LQGHSHQGHQW�V\VWHP�RSHUDWRUV�
x 2Q�WKH�FRQWUDU\��39�RIIHUV�EHQHILWV�WR�WKH�SRZHU�V\VWHPV�OLNH�DOO�RWKHU�HOHPHQWV�RI�'*��GLVWULEXWHG�JHQHUDWLRQ����39�UHGXFHV�WKH�SHDN�SRZHU�GHPDQG�IURP�WKH�QHWZRUN�LI�KLJK�39�SHQHWUDWLRQ�FRLQFLGHV�ZLWK�SHDN�GHPDQG�VLWXDWLRQV�
x 7KH�EHQHILWV�DSSHDU�HVSHFLDOO\�ZKHQ�39�LV�FRPELQHG�ZLWK�IOH[LEOH�DQG�DFFRPPRGDWHG�FRQVXPSWLRQ�� � 7KH� PDMRU� EHQHILWV� DUH� WKH� LQGHSHQGHQW� VXSSO\� VHFXULW\� DQG� WKH�UHGXFWLRQ�LQ�QHWZRUN�ORVVHV�

&RPPHQWLQJ�RQ�WKHVH�SRLQWV�LQ�WXUQ��� ,W� LV� DJUHHG� WKDW� WKHUH� LV� QRWKLQJ� QRYHO� DERXW� 39¶V� LQFRUSRUDWLRQ� LQWR� WKH� SRZHU�V\VWHP�EXW�LW�PD\�SUHFLSLWDWH�WKH�QHHG�IRU�VRPH�H[SHQGLWXUH�RQ�QHWZRUNV�WKDW�DUH�RSHUDWLQJ�DW�WKHLU�PD[LPXP�FDSDELOLW\�ZLWK�UHVSHFW�WR�QHW�GHPDQG�UDQJH�WR�DYRLG�XQDFFHSWDEO\� KLJK� YROWDJHV�� � 7KLV� LV� EHFDXVH� LQ� WKH� 8.� �DV� LQ� 'HQPDUN�� LWV�PD[LPXP�RXWSXW LV�OLNHO\�WR�EH�DW�ORZ�GHPDQG�SHULRGV��XQOHVV�LW�LV�EDODQFHG�E\�D�VRXUFH� RI� GLVWULEXWHG� JHQHUDWLRQ� RXWSXW� DW� WLPHV� RI� KLJK� GHPDQG� �ZKLFK� LW� LV�DQWLFLSDWHG�LW�ZLOO�EH�LQ�JHQHUDO�LQ�WKH�8.����� ,W�LV�DJUHHG�WKDW�WKH�FRVW�WKDW�PLFUR�39�LPSRVHV�RQ�GLVWULEXWLRQ�QHWZRUNV�LQ�WKH�8.�LV�OLNHO\�WR�EH�ORZ���,W�LV�QRW�FOHDU�WKDW�WKHUH�LV�OLNHO\�WR�EH�VXIILFLHQW�LQ�WKH�8.�WR�PDNH� SDUWLFLSDWLRQ� LQ� WKH� FHQWUDOLVHG� GHVSDWFK� DUUDQJHPHQWV� QHFHVVDU\� EXW� LW� LV�SRVVLEOH� WKDW� VRPH� VRUW� RI� ³DXWRPDWLF� GHVSDWFK´� WR� SXOO� EDFN� DW� WLPHV� RI� KLJK�YROWDJHV�PD\�EH�D�PHDQV�WR�DFFRPPRGDWH�PRUH�39��� ,W�LV�RI�FRXUVH�XQOLNHO\�WKDW�39�ZLOO�FRLQFLGH�ZLWK�WKH�SHDN�GHPDQG�LQ�WKH�8.��� $GMXVWLQJ� FRQVXPSWLRQ� WR� DFFRPPRGDWH� PRUH� 39� LV� SRVVLEOH� EXW� LW� LV� WKRXJKW�XQOLNHO\�WR�EH�D�SUHIHUUHG�URXWH�LQ�WKH�8.�
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3$57��� 237,216
��� *HQHUDWLRQ�&RQQHFWLRQ�6WDQGDUGV
:LWK�*�����DV�D�ORZ�SRZHU�FRQQHFWLRQ�VWDQGDUG�IRU�39��DQG�*�����IRU�DOO�PLFUR�JHQHUDWLRQ�ZLWK�FXUUHQWV�XS�WR����DPSV�SHU�SKDVH��FRUUHVSRQGLQJ�WR�SRZHU�OHYHOV�RI�XS�WR�����N:�VLQJOH�SKDVH� RU� ��N:� WKUHH� SKDVH�� VHYHUDO� PDMRU� EDUULHUV� WR� GRPHVWLF� DQG� VPDOO�VFDOH� JULG�FRQQHFWLRQV�KDYH�EHHQ�UHPRYHG���+RZHYHU�IRU�PHGLXP�SRZHU�V\VWHPV�DQG�V\VWHPV�RI�VHYHUDO�KXQGUHG�N:�DQG�DERYH��WKHQ�D�GLIIHUHQW�DSSURDFK�QHHGV�WR�EH�FRQVLGHUHG�
7KLV�FRXOG�WDNH�WKUHH�IRUPV��WKH�ILUVW�ZRXOG�EH�WR�FRQVLGHU�D�UHZULWH�RI�*�������WKH�VHFRQG�WR�LQFUHDVH�WKH�XSSHU�OLPLW�RI�*���DQG�WKH�WKLUG�LV�WR�SURGXFH�DQRWKHU�QHZ�FRQQHFWLRQ�VWDQGDUG�ZKLFK�FRYHUV� WKHVH�PHGLXP�SRZHU�OHYHOV� � WKH�SUREOHP�ZLWK�WKH�ODWWHU�DSSURDFKHV�LV�VHWWLQJ�WKH�QHZ�SRZHU�WKUHVKROGV�
*����7KLV� DSSURDFK� LV� WR� EH� SUHIHUUHG� EHFDXVH� LW� JLYHV� WKH� RSSRUWXQLW\� WR� LQFOXGH� PDQ\� RI� WKH�OHVVRQV�OHDUQW� LQ�SURGXFLQJ�*�����DQG�*������ � ,W�ZRXOG�DOVR�JLYH�WKH�RSSRUWXQLW\� WR� LQFOXGH�PDQ\� RI� WKH� EHWWHU� DVSHFWV� RI� RWKHU� UHOHYDQW� LQWHUQDWLRQDO� VWDQGDUGV� VXFK� DV� WKH� $PHULFDQ�8QGHUZULWHUV� /DERUDWRU\� LQYHUWHU� VSHFLILFDWLRQ� 8/������ � 7KLV� FRXOG� WKHQ� YHU\� ZHOO� DOORZ�WKRVH� VHFWRUV� RI� %ULWLVK� LQGXVWU\� LQYROYHG� LQ� GLVWULEXWHG� JHQHUDWLRQ� WR� SURGXFH� FRPSHWLWLYH�HTXLSPHQW� FRPSDWLEOH� ZLWK� QRW� RQO\� WKH� %ULWLVK� PDUNHW� EXW� ZLWK� WKH� ZLGHU� LQWHUQDWLRQDO�PDUNHWSODFH��,QLWLDO�GLVFXVVLRQV�ZLWK�WKH�PDLQ�SDUWLHV�ZKR�ZRXOG�EH�LQYROYHG�KDYH�EHHQ�YHU\�SRVLWLYH���,W�LV�VXJJHVWHG�WKDW�D�SURMHFW�EH�FRQVLGHUHG�XQGHU�'*&*�WR�ORRN�DW�WKH�IHDVLELOLW\�RI�WKLV�DQG�KRZ EHVW�LW�PLJKW�EH�DFKLHYHG�
7KH�WHFKQLFDO�$UJXPHQWV�IRU�XSGDWLQJ�*�����LQFOXGH�x ,W�ZDV�ZULWWHQ�VRPH�WLPH�DJR�PDLQO\�IRU�URWDWLQJ�JHQHUDWRUVx ,QYHUWHUV�DUH�QRW�FRYHUHG�ZHOO��RQO\�WK\ULVWRU EDVHG�HTXLSPHQW�x ,W� LV� RXW� RI� OLQH� ZLWK� GHYHORSPHQWV� LQ� UHODWHG� ,QWHUQDWLRQDO� 6WDQGDUGV� IURP� WKH�,QWHUQDWLRQDO�(OHFWURWHFKQLFDO�&RPPLVVLRQ��,(&V�x ,W�KDV�QR�VWDWHPHQW�RQ�'LUHFW�&XUUHQW�LQMHFWLRQ�OHYHOVx 1R�IXQFWLRQDO�WHVWV�IRU�LVODQGLQJ�DUH�LQFOXGHGx 8/�����LV�EHFRPLQJ�DGRSWHG�DV�D�GH�IDFWR�JHQHUDO�JXLGH�IRU�DOO�LQYHUWHUVx ,W�GRHV�QRW�UHIHUHQFH�FXUUHQW�,(&V�x ,W�FRXOG�DGG�
WLHUHG
�GLVFRQQHFW�YROWDJH�VHWWLQJV��H�J��D�ORQJHU�GLVFRQQHFWLRQ�WLPH�IRU�D�VPDOO� RXW� RI� WROHUDQFH� YROWDJH� WR� DOORZ� ULGH� WKURXJK� RI� VKRUW�WHUP� GLVWXUEDQFHV� DQG�DYRLG�µEODFNRXW¶�x ,W�ZLOO�KHOS�WR�RSHQ�PDUNHWV�WR 8.�PDQXIDFWXUHUV
*�����6L]H�,QFUHDVH$�VHFRQG�SURSRVDO�PLJKW�EH� WR� LQFUHDVH� WKH� OLPLW�RQ�*����� WR���$�WR�DOLJQ�ZLWK� WKH� ODUJHVW�KRXVHKROG� ORDG� VXFK� DV� DQ� HOHFWULF� VKRZHU�� RU� FRRNHU� FLUFXLW�� � $OWHUQDWLYHO\� LW� FRXOG� EH�LQYHVWLJDWHG�LI�WKH���N:����$�WKUHH�SKDVH��HTXLYDOHQW�RI���$�VLQJOH�3KDVH�VKRXOG�EH�DOORZHG��LI�WKH�HIIHFW�RQ�WKH�QHWZRUN�LV�VLPLODU�DSDUW�IURP�WKH�EDODQFLQJ�EHWZHHQ�SKDVHV�
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1HZ�,QWHUPHGLDWH�GRFXPHQW$�WKLUG�DOWHUQDWLYH�ZRXOG�EH�WR�LQWURGXFH�DQ�LQWHUPHGLDWH�GRFXPHQW�ZLWK�DQ�XSSHU�OLPLW�HLWKHU�EDVHG� RQ� WKH� HIIHFW� RQ� WKH� QHWZRUN�� RU� RQ� WKH� UHODWLYH� SULFH� RI� WKH� FRQQHFWLRQ� YHUVXV� WKH�V\VWHP�FRVW�
��� 1HWZRUN�'HVLJQ�6WDQGDUGV
*HQHUDO&OHDUO\�LQ�DGGLWLRQ�WR�SRVVLEOH�FKDQJHV�LQ�VWDQGDUGV�IRU�WKH�FRQQHFWLRQ�RI�PLFUR�JHQHUDWRUV�WR�WKH�QHWZRUN�WKHUH�LV�D�QHHG�WR�FRQVLGHU�ZKDW�FKDQJHV�PD\�QHHG�WR�EH�PDGH�WR�WKH�VWDQGDUGV�WR�ZKLFK�WKH�QHWZRUN�LV�SODQQHG�DQG�GHVLJQHG�
7KHUH�DUH�D�QXPEHU�RI�JHQHUDO�HIIHFWV�WKDW�WKH�PDVV�FRQQHFWLRQ�RI�PLFUR�JHQHUDWLRQ�PD\�KDYH�RQ�QHWZRUNV�ZKLFK�PD\�EH�VXPPDULVHG�DVx $Q�LQFUHDVH�LQ�IDXOW�OHYHOVx $�FKDQJH�LQ�WKH�SDWWHUQ�RI�QHW�GHPDQG�RQ�WKH�GLVWULEXWLRQ�QHWZRUN
,QFUHDVH�LQ�IDXOW�OHYHOV7KH� IRUPHU� LV� DVVRFLDWHG� ODUJHO\�ZLWK�QRQ� LQYHUWHU�FRQQHFWHG� JHQHUDWLRQ� DQG� LV� OLNHO\� WR�EH�PRUH�RI�D�SUREOHP�IRU�WKH�FRQQHFWLRQ�RI�ODUJHU�JHQHUDWRUV�WKDQ�WKRVH�RI�XS�WR���N:���0DQ\�VPDOOHU�QRQ�LQYHUWHU�FRQQHFWHG�UHQHZDEOH�PLFUR�JHQHUDWRUV�H�J��VPDOO�ZLQG�WXUELQH�DQG�PLFUR�K\GUR�DUH� OLNHO\� WR�EH�FRQQHFWHG� LQ� ORZHU�QHWZRUN�GHQVLW\�DUHDV�ZKHUH�KLJK�IDXOW� OHYHOV�DUH�XQOLNHO\�WR�EH�DQ�LVVXH��WKH�VLWXDWLRQ�PD\�EH�GLIIHUHQW�IRU�PLFUR�&+3�XQLWV�EXW�WKLV�LV�QRW�WKH�VXEMHFW�RI�WKLV�UHSRUW��
,I� WKHUH� LV�D� IDXOW� OHYHO� LVVXH�ZLWK�PDVV�FRQQHFWHG�PLFUR�JHQHUDWLRQ��DSDUW� IURP�WKH�REYLRXV�UHPHG\� RI� XSUDWLQJ� HTXLSPHQW� �ZKLFK� LV� XQOLNHO\� WR� EH� SUDFWLFDO� IRU� /9� PDLQV� DQG�FRQQHFWLRQV� WR� LW�� LQFOXGLQJ� RI� FRXUVH� LQ� SULQFLSOH� FXVWRPHUV¶� LQVWDOODWLRQV�� DQG� VSOLWWLQJ�QHWZRUNV� �ZKLFK� LV� XQOLNHO\� WR�EH� JHQHUDOO\� DSSOLFDEOH� DW�/9�� WKHQ� WKH� XVH�RI�QRQ� IDLO� VDIH�IDXOW�OHYHO�OLPLWLQJ�GHYLFHV�H�J��H[SORVLYH�IXVHV�VKRXOG�EH�UHFRQVLGHUHG�
7KHVH�KDYH�QRW�EHHQ�DFFHSWHG��SULPDULO\�EHFDXVH�WKH\�DUH�QRW�IDLO�VDIH���7KHUH�LV�D�FDVH�WKDW�LI�XVHG�LQ�ODUJH�QXPEHUV�DQG�VLWXDWLRQV�ZKHUH��LQ�RUGHU�WR�FRQWURO�WKH�IDXOW�OHYHO�DGHTXDWHO\��LW�LV�RQO\�QHFHVVDU\�IRU�D�JLYHQ�SHUFHQWDJH�WR�RSHUDWH FRUUHFWO\��WKH�VWDWLVWLFDO�SUREDELOLW\�RI�IDLOXUH�RI�PRUH� WKDQ� WKH�FULWLFDO�QXPEHU�RI� WKHVH�GHYLFHV��FRXOG�UHVXOW� LQ�D� ORZHU�SUREDELOLW\�RI� WKH�IDXOW�OHYHO�EHLQJ�H[FHHGHG�WKDQ�WKH�SUREDELOLW\�RI�D�IXOO\�UDWHG�GHYLFH�WR�IDLO�FDWDVWURSKLFDOO\��ZKLFK�LV�QRQ�]HUR����7KXV�WKH\�SURYLGH�D�QHWZRUN�WKDW�LV�MXVW�DV�VDIH�DV�RQH�WKDW�GRHV�QRW�UHO\�RQ��D�SURSRUWLRQ�RI��QRQ�IDLO�VDIH�GHYLFHV�ZRUNLQJ�
,W�LV�WKHUHIRUH�UHFRPPHQGHG�WKDW��VKRXOG�WKHUH�EH�VLWXDWLRQV�ZKHUH�WKH�ILWWLQJ�RI�WKHVH�GHYLFHV�WR�D�ODUJH�QXPEHU�RI�ORFDWLRQV��RQO\�D�SHUFHQWDJH�RI�ZKLFK�ZRXOG�KDYH�WR�RSHUDWH�FRUUHFWO\�WR�HQVXUH� VDIHW\�� D� ULVN� DQDO\VLV� LV� FDUULHG�RXW�ZLWK� WKH�DLP�RI� HVWDEOLVKLQJ�ZKHWKHU� WKH�+HDOWK�DQG�6DIHW\�([HFXWLYH�ZRXOG�DFFHSW�WKLV�SUDFWLFH�
&KDQJH�LQ�SDWWHUQ�RI�QHW�GHPDQG&OHDUO\� WKH� PDVV� LQWURGXFWLRQ� RI� PLFUR� JHQHUDWLRQ� ZLOO� OHDG� WR� D� FKDQJHG� SDWWHUQ� RI� QHW�GHPDQG�RQ�WKH�GLVWULEXWLRQ�QHWZRUN���7KLV�ZLOO�DIIHFW�QHWZRUN�IORZV�DQG�KHQFH�FRXOG�OHDG�WR�ERWK�WKHUPDO�DQG�YROWDJH�FRQWURO�LVVXHV���,Q�JHQHUDO�PLFUR�JHQHUDWLRQ��ZKLFK�LV�OLPLWHG�WR�WKH�RUGHU�RI�PDJQLWXGH�RI�WKH�GHPDQG�WDNHQ�IURP�WKH�VDPH�SRLQW��RXJKW�WR�UHGXFH�WKH�SRZHU�IORZV�RQ� WKH� GLVWULEXWLRQ� QHWZRUN��+RZHYHU� WKHUH� LV� D� GLIIHUHQFH� EHWZHHQ� WKRVH� WHFKQRORJLHV� WKDW�



��

JHQHUDOO\�JHQHUDWH�DW�WLPHV�RI�KLJKHU�RU�HYHQ�SHDN�GHPDQGV��H�J� ZLQG�DQG�PLFUR�&+3��DQG�WKRVH�WKDW�PD\�EH�DW�WKHLU�PD[LPXP�DW�WLPHV�RI�YHU\�ORZ�GHPDQG�DQG�FRQWULEXWLQJ�YHU\�OLWWOH�DW�WLPHV�ZKHQ�GHPDQG�LV�DW�LWV�KLJKHVW��H�J��VRODU��
7KH� IRUPHU�ZLOO� WHQG� WR� UHGXFH� WKH�DIWHU�GLYHUVLW\�PD[LPXP�GHPDQG�SHU�FXVWRPHU�DQG� WKXV�ZLOO� UHGXFH� UHLQIRUFHPHQW� WKDW� ZRXOG� RWKHUZLVH� EH� QHHGHG� SDUWLFXODUO\� DW� ��NY� DQG� DERYH�ZKHUH� WKH�EHQHILW� RI� GLYHUVLW\�PD\�EH� HQMR\HG�� �7KH\�PD\�QRW� OHDG� WR�PXFK�EHQHILW� DW� ORZ�YROWDJH� DQG�SDUWLFXODUO\� VHUYLFH� FDEOH� OHYHO� LI� WKH�PD[LPXP�GHPDQG�ZLWKRXW�JHQHUDWLRQ� IRU�LQGLYLGXDO�FXVWRPHUV�KDV�WR�EH�FDWHUHG�IRU�EXW�KLJKHU�XS�WKH�QHWZRUN�WKH�HIIHFW�RI�GLYHUVLW\�LQ�UHGXFLQJ�WKH�RYHUDOO�GHPDQG�PD\�EH�DOORZHG�IRU�
,PSRUWDQFH�RI�YDULDWLRQ�LQ�FRQGLWLRQV*HQHUDOO\� LW� LV� DQ� LQFUHDVH� LQ� WKH� YDULDWLRQ� RI� FRQGLWLRQV� RQ� WKH� QHWZRUN� WKDW�ZLOO� FUHDWH� D�SUREOHP�UDWKHU�WKDQ�D�FKDQJH�LQ�WKH�FRQGLWLRQV�WKHPVHOYHV���7KXV�IRU�H[DPSOH�D�UHGXFWLRQ�LQ�WKH�QHW�GHPDQG�ZLWKRXW�DQ\�LQFUHDVH�LQ�WKH�YDULDWLRQ�EHWZHHQ�SHDN�DQG�PLQLPXP�QHW�GHPDQG�FDQ�EH� FDWHUHG� IRU�ZLWK� UHVSHFW� WR�YROWDJH� FRQWURO� E\� DQ� DGMXVWPHQW�RI�$9&�VHWWLQJV� DW� WKH�SULPDU\� VXEVWDWLRQ�� � ,I� KRZHYHU� WKH� UDQJH� RI� QHW� GHPDQG� LQFUHDVHV� EHFDXVH� RI� D� JUHDWHU�DPRXQW� RI� JHQHUDWLRQ� DW� WLPHV� RI� ORZ� GHPDQG� WKDQ� DW� WLPHV� RI� KLJKHU� GHPDQG� WKHQ� PRUH�H[SHQVLYH�PHWKRGV�RI�PDLQWDLQLQJ�VDWLVIDFWRU\�YROWDJH�FRQWURO�ZLOO�KDYH�WR�EH�HPSOR\HG�
,Q� WKH� FDVH� RI�PLFUR�JHQHUDWLRQ� LW� LV� QRW� FOHDU� WKDW� WKDW� WKHUH�ZLOO� EH� H[WHQVLYH� DUHDV� RI� WKH�QHWZRUN� ZLWK� PRUH� RSHUDWLQJ� DW� ORZ� GHPDQG� WLPHV� WKDQ� DW� KLJK� GHPDQG� WLPHV�� � ,Q� WKHVH�FLUFXPVWDQFHV� WKH� JHQHUDO� DIIHFW� RQ� WKH� QHWZRUN� ZLOO� EH� D� ORZHU� PD[LPXP� DQG� PLQLPXP�GHPDQG�EXW� WKH�GLIIHUHQFH�EHWZHHQ� WKHP�VKRXOG�QRW� LQFUHDVH�� �7KLV�PD\�EH� DFFRPPRGDWHG�UHODWLYHO\� HDVLO\� E\� FKDQJLQJ� YROWDJH� VHW� SRLQWV� DW�PDLQ� VXEVWDWLRQV� DQG� FDWHULQJ� IRU� ORZHU�SHDN�GHPDQGV�DW SRLQWV�IDU�HQRXJK�XSVWUHDP�LQ�WKH�QHWZRUN�IRU�GLYHUVLW\�WR�EH�DOORZHG�IRU�
&RQFOXVLRQ8QOLNH� ODUJHU� GLVWULEXWHG� JHQHUDWRUV� GLYHUVLW\� EHWZHHQ� WKH� W\SHV� RI�PLFURJHQHUDWRU� LQ�PRVW�SDUWV� RI� WKH� QHWZRUN� VKRXOG� OHDG� WR� QR� LQFUHDVH� LQ� WKH� GLIIHUHQFH� EHWZHHQ� PLQLPXP� DQG�PD[LPXP� GHPDQGV� DQG� WKXV� VKRXOG� QRW� SUHVHQW� PDMRU� SUREOHPV� ZLWK� UHVSHFW� WR� YROWDJH�FRQWURO�� �*HQHUDOO\� WKLV�ZLOO� OHDG� WR� D� ORZHU� DIWHU�GLYHUVLW\�PD[LPXP�GHPDQG�SHU�FXVWRPHU�ZKLFK�VKRXOG�DOORZ�IRU�VDYLQJV�LQ�WKH�FRVW�RI�GLVWULEXWLRQ�LQ�WKH�ORQJ�UXQ�� $W�WKLV�VWDJH�ZH�GR�QRW� WKHUHIRUH� WKLQN� WKDW� LW� LV� QHFHVVDU\� WR� DOWHU� VWDQGDUGV� WR�ZKLFK�GLVWULEXWLRQ�QHWZRUNV� DUH�GHVLJQHG� LQ� RUGHU� WR� DFFRPPRGDWH�PLFUR�JHQHUDWLRQ�� �7KH� VLWXDWLRQ� QHHGV� WR� EH� NHSW� XQGHU�UHYLHZ�SDUWLFXODUO\�LI�LW�HPHUJHV�WKDW�WKHUH�DUH�VLJQLILFDQW�DUHDV�RI�WKH�QHWZRUN�WKDW�KDYH�PRUH�JHQHUDWLRQ�UXQQLQJ�DW�WLPHV�RI�ORZ�ORDG�WKDQ�DW�WLPHV�RI�KLJK�ORDG�
��� *RYHUQDQFH
7ZR�DVSHFWV�RI�WKLV�DUH�FRQVLGHUHG��W\SH�WHVWLQJ�DQG�WKH�JRYHUQDQFH�RI�WKH�HOHFWULFDO�VWDQGDUGV�WKHPVHOYHV�7\SH�7HVWLQJ)RU�7\SH�7HVWLQJ�� LW�ZRXOG�PDNH�VHQVH� WR�KDYH� DQ� LQGHSHQGHQW� WKLUG�SDUW\�ERG\�DGPLQLVWHU�DQG�DGMXGLFDWH�RQ�WKH�W\SH�WHVWLQJ�UHJLVWHU���7KLV�ZRXOG�EH�EHFDXVH�WKH�WHVWV�ZRXOG�ODUJHO\�EH�E\�VHOI�FHUWLILFDWLRQ�E\�WKH�PDQXIDFWXUHU�RU�D�WHVW�KRXVH�FKRVHQ�E\�WKHP� $W�SUHVHQW�UHJLVWHUV�DUH�NHSW�IRU�39�RQ�WKH�'7,�*UDQW�3URJUDPPH�ZHEVLWH��EXW�WKLV�LV�RQO\�DQ�LQWHULP�VROXWLRQ�
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*RYHUQDQFH�RI�(OHFWULFDO�6WDQGDUGV)ROORZLQJ�D�FRQVXOWDWLRQ�LQ� WKH�VXPPHU�RI������2IJHP�SXEOLVKHG�LWV�ILQDO�SURSRVDOV�RQ�WKH�*RYHUQDQFH� RI� (OHFWULFDO� 6WDQGDUGV� LQ� 2FWREHU� ������ � 7KH\� SURSRVH� EULQJLQJ� DSSOLFDEOH�(OHFWULFLW\�$VVRFLDWLRQ�(QJLQHHULQJ�5HFRPPHQGDWLRQV�XQGHU�WKH�XPEUHOOD�RI�WKH�'LVWULEXWLRQ�&RGH�DQG�*ULG�&RGH�5HYLHZ�3DQHOV���$�ZRUNLQJ�JURXS�RI�WKHVH�SDQHOV�LV�FXUUHQWO\�GLVFXVVLQJ�WKH�LPSOHPHQWDWLRQ�RI�WKLV�JRYHUQDQFH�
7KH�NH\�IUDPHZRUN�UHFRPPHQGHG�E\�2IJHP�LQ�2FWREHU������LV�JLYHQ�EHORZ�
.(<�)5$0(:25.����7KH�UHPLW�RI� WKH�FRGH�UHYLHZ�SDQHOV�VKDOO�FRYHU�DQ\� WHFKQLFDO�VSHFLILFDWLRQV��HQJLQHHULQJ�UHFRPPHQGDWLRQV�DQG�DQ\�RWKHU�WHFKQLFDO�GRFXPHQWV�WKDW�GLUHFWO\�DIIHFW�QHWZRUN�XVHUV����7KH�FRGH�UHYLHZ�SDQHOV�VKDOO�EH�HPSRZHUHG�WR�GLVFXVV�FRPPHUFLDO�FRQVLGHUDWLRQV�LQVRIDU�DV�WKH\�LQWHUDFW�ZLWK�WHFKQLFDO�VWDQGDUGV���� 7KH� FRGH� UHYLHZ� SDQHOV� VKDOO� EH� WKH� RQO\� YHKLFOHV� IRU� LQLWLDWLQJ� ZRUN� WR� LQWURGXFH� QHZ�VWDQGDUGV�RU�WR�DPHQG�H[LVWLQJ�VWDQGDUGV�WKDW�GLUHFWO\�DIIHFW�QHWZRUN�XVHUV����7KH�FRGH�UHYLHZ�SDQHOV�VKDOO�DGRSW�DQG�SXEOLFLVH�IRUPDO�GRFXPHQW�SXEOLVKLQJ�DQG�UHYLVLRQ�SURFHGXUHV����7KH�FRGH�UHYLHZ�SDQHOV�VKDOO�DGRSW�DQG�SXEOLFLVH�IRUPDO�FRQVXOWDWLRQ�SURFHGXUHV�VHWWLQJ�RXW�DV�D�PLQLPXP��FULWHULD�IRU�GHFLGLQJ�ZKR�WR�FRQVXOW�DQG�WLPH�VFDOHV�IRU�FRPSOHWLRQ�RI�ZRUN����7KH� FRGH� UHYLHZ�SDQHOV� VKDOO� SURYLGH� D�KLJK�GHJUHH�RI�YLVLELOLW\� DQG� WUDQVSDUHQF\�RI� WKH�FRQVXOWDWLRQ� SURFHVV� E\� XVH� RI� LQWHUQHW� DQG� H�PDLO� GXULQJ� FRQVXOWDWLRQ�� 3XEOLFDWLRQ� RI� ILQDO�VWDQGDUGV�RQ�DQ�RSHQ�DFFHVV�LQWHUQHW�VLWH�VKRXOG�EH�FRQVLGHUHG����*RYHUQDQFH�DUUDQJHPHQWV�DQG�PHPEHUVKLS�RI�WKH�SDQHOV�VKDOO�EH�UHYLHZHG�SHULRGLFDOO\����&RQVXPHU� UHSUHVHQWDWLYHV�DQG� UHSUHVHQWDWLYHV�RI�RWKHU�XVHUV� VKDOO�EH� LQYLWHG� WR� VLW�RQ� WKH�SDQHOV����7KH�UHODWLRQVKLS�ZLWK�VHUYLFH�SURYLGHUV�WKDW�SHUIRUP�GUDIWLQJ��SXEOLVKLQJ�RU�RWKHU�VHUYLFHV�VKDOO�EH�IRUPDOLVHG�E\�PHDQV�RI�VHUYLFH�SURYLGHU�DJUHHPHQWV�����7KH�SDQHOV�VKDOO�SXEOLVK�DQ�DQQXDO�UHSRUW�RI�WKHLU�DFWLYLWLHV�LQFOXGLQJ�ZRUN�SODQV�IRU�WKH�QH[W�SHULRG�
7KH�NH\�UHFRPPHQGDWLRQ�LV�QXPEHU���ZKLFK�HQVXUHV�WKDW�DOO�FKDQJHV�WR�VWDQGDUGV�WKDW�DIIHFW�QHWZRUN�XVHV�FRPH�XQGHU�WKH�DXVSLFH�RI�WKH�DSSURSULDWH�FRGH�UHYLHZ�SDQHO��ZKLFK�IRU�PLFUR�JHQHUDWRUV�ZLOO�EH�WKH�'LVWULEXWLRQ�&RGH�5HYLHZ�3DQHO�� �7KH�IRUPDO�NH\�WR�KDYLQJ�DGHTXDWH�VPDOO�JHQHUDWRU�LQIOXHQFH�RQ�WKH�GHYHORSPHQW�RI�VWDQGDUGV�LV�WKHUHIRUH�WR�KDYH�DGHTXDWH�VPDOO�JHQHUDWRU�LQIOXHQFH�RQ�WKH�'LVWULEXWLRQ�&RGH�5HYLHZ�3DQHO�
7KH�*UHDW�%ULWDLQ�'LVWULEXWLRQ�&RGH�5HYLHZ�3DQHO��VHW�XS�LQ������FRPELQLQJ�WKH�(QJODQG�DQG�:DOHV�DQG�6FRWODQG�3DQHOV��KDV�WZR�PHPEHUV�UHSUHVHQWLQJ�JHQHUDWRUV�WKDW�DUH�QRW�VXEMHFW�WR�WKH�%DODQFLQJ�DQG�6HWWOHPHQW�&RGH�L�H��VPDOOHU�JHQHUDWRUV���&OHDUO\�KRZHYHU�WKLV�HQFRPSDVVHV�JHQHUDWRUV� RI� XS� WR� VHYHUDO� WHQV� RI�0:� VR� LW� GRHV� QRW� QHFHVVDULO\� HQVXUH� WKDW� WKH� VSHFLILF�LQWHUHVWV�RI�PLFURJHQHUDWRUV�DUH� WDNHQ� LQWR�DFFRXQW��DOWKRXJK� WKH�SDQHO�PHPEHUV�GR�KDYH� WR�UHSUHVHQW� WKH� LQWHUHVW� RI� DOO� WKHLU� FRQVWLWXHQWV�� � 7KH� PDLQ� GLIILFXOW\� LQ� SUDFWLFH� ZKHQ� QHZ�VWDQGDUGV�DUH�WR�EH�GLVFXVVHG�LV�IRUHVHHQ�DV�EHLQJ�ILQGLQJ�VXLWDEOH�SHRSOH�WR�VLW�RQ�WKH�ZRUNLQJ�JURXSV�WKDW�ZLOO�EH�VHW�XS�WR�GHYHORS�QHZ�VWDQGDUGV�
2IJHP� KDV� UHMHFWHG� IXQGLQJ� IRU� VXFK� UHSUHVHQWDWLYHV� WR� EH� PDGH� DYDLODEOH� E\� '12V� DQG�H[SHFWV� LQ� WKH� PDLQ� IRU� WKHP� WR� EH� QRPLQDWHG� �DQG� WKHUHIRUH� SUHVXPDEO\� IXQGHG� E\��
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DSSURSULDWH� WUDGH� DVVRFLDWLRQV�� � 3URYLGLQJ� WKH� WUDGH� DVVRFLDWLRQV� FDQ� SURYLGH� VXIILFLHQW�UHSUHVHQWDWLRQ� WR� PDQ� ZRUNLQJ� JURXSV� DQG� UHVSRQG� LQ� DQ� LQIRUPHG� DQG� WLPHO\� PDQQHU� WR�FRQVXOWDWLRQV�WKH�DERYH�DUUDQJHPHQWV�VKRXOG�ZRUN�DGHTXDWHO\�
&RQVLGHUDWLRQ� VKRXOG� WKHUHIRUH� EH� JLYHQ� WR� SURYLGLQJ� UHVRXUFHV� WR� HQVXUH� WKDW� WKLV� FDQ� EH�DFKLHYHG�
��� )LQDQFLDO&RVWV�IRU�FRQQHFWLRQ�FRXOG�EH�PDGH�PRUH�LQ�OLQH�ZLWK�WKH�FRVW�RI�PLFUR�JHQHUDWRUV�LI��x WKH\�GLG�QRW�QHHG�WKH�KDUGZDUH�FRVW�WR�LQVWDOO�WKH�*���UHOD\x QR�ZLWQHVVLQJ�RI�WKH�WHVW�ZDV�UHTXLUHG�ZKLFK�LV�QRUPDOO\�FKDUJHG�WR�WKH�JHQHUDWRUx 3RVW�1RWLILFDWLRQ�PHDQW�WKDW�WKHUH�ZDV�D�VDYLQJV�LQ�WKH�RYHUDOO�SURFHVV�DV�LW�ZRXOG�EH�TXLFNHU
$�VXPPDU\�WDEOH�RI�HVWLPDWHG�FRVWV�LV�LQFOXGHG�IRU�FRPSDULVRQ�EHORZ���$OWKRXJK�WKHUH�PD\�EH�FRQVLGHUDEOH�YDULDWLRQ�LQ�WKH�UDQJH�RI�FKDUJHV�FRVWV��WKH�FRPSDULVRQ�LV�LQWHQGHG�DV�D�W\SLFDO�OLNH�IRU�OLNH�JHQHUDWRU�EHLQJ�FRQQHFWHG�XQGHU�GLIIHUHQW�SURFHGXUHV�

*����� 3UH�1RWLILFDWLRQ 7\SH�7HVWHG� 3UH�1RWLILFDWLRQ 7\SH�7HVWHG± 3RVW�1RWLILFDWLRQ&RVWV�WR�*HQHUDWRUV5HOD\ ������ 1RPLQDO Nominal7\SH�7HVWLQJ �/RZ�WKRXVDQGV�RQH�RII��LQFOXGHG�LQ�FRVW�RI�UHOD\��LQYHUWHU�JHQHUDWRU�:LWQHVVLQJ ���� � �3UH�QRWLILFDWLRQ ���� ���� �3RVW�QRWLILFDWLRQ � � ��������� ���� ���&RVWV�WR�'12V:LWQHVVLQJ ���� � �3UH�QRWLILFDWLRQ��QHWZRUN�FKHFN ���� ���� �
3RVW�QRWLILFDWLRQ � � �������� ���� ����

,Q�DGGLWLRQ�*�����UHOD\V�JHQHUDOO\�KDYH�WR�EH�UHVHW�PDQXDOO\���:KHWKHU�LW�LV QHFHVVDU\�IRU�WKH�'12� WR� DWWHQG� WR� GR� WKLV� �IRU� H[DPSOH� EHFDXVH� LW� LV� RQ� WKH� '12� FLUFXLW� EUHDNHU�� RU� WKH�JHQHUDWRU�FDQ�GR� LW�KLPVHOI�DOWKRXJK�RIWHQ�ZLWK� D�GHOD\�� WKLV�ZLOO� UHVXOW� LQ�D� ORVW�JHQHUDWLRQ�RSSRUWXQLW\�FRVW��FRPSDUHG�ZLWK�D�SURWHFWLRQ�V\VWHP�WKDW�UHVHWV�DXWRPDWLFDOO\�7R�SXW�WKHVH�FRVWV�LQ�SHUVSHFWLYH��D��N:S�39�6\VWHP�PLJKW�FRVW�VD\���������D��N:�V\VWHP����N��DQG�D���N:�39�V\VWHP�VD\����N��VR�LW�FRXOG�EH�DUJXHG�WKDW�HYHQ�DW�WKLV�OHYHO��WKH�FRVW�LV�D�VLJQLILFDQW�RYHUKHDG���2I�FRXUVH��WKH�VDIHW\�UHTXLUHPHQWV�DUH�VWLOO�SDUDPRXQW��EXW�LW�ZRXOG�LQGLFDWH�WKDW�LW�ZDV�ZRUWK�SXWWLQJ�HIIRUW�LQ�WR�VHH�LI�UHILQHPHQWV�FDQ�EH�PDGH���7KLV�DUJXPHQW�LV�VWURQJHU�IRU�FKHDSHU�WHFKQRORJLHV�
$OORFDWLRQ�RI�&RQQHFWLRQ�1HWZRUN�&RVWV0LFUR� JHQHUDWRUV� ZLOO� JHQHUDOO\� EH� FRQQHFWHG� WR� D� FXVWRPHU¶V� QHWZRUN�� � $V� GLVFXVVHG� LQ�VHFWLRQ� ���� LQ� JHQHUDO� PLFUR� JHQHUDWLRQ� VKRXOG� QRW� FDXVH� DQ\� DGGLWLRQDO� H[SHQGLWXUH� IRU� D�
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'12�� XQOHVV� D� SDUWLFXODU� DUHD� RI� QHWZRUN� KDV� VLJQLILFDQWO\� JUHDWHU� PLFUR�JHQHUDWLRQ� WKDW�JHQHUDWHV�DW�WLPHV�RI�ORZ GHPDQG�WKDQ�DW�WLPHV�RI�KLJK�GHPDQG���,W�LV�QRW�DQWLFLSDWHG�WKDW�VXFK�VLWXDWLRQV� ZLOO� EH� FRPPRQ�� � 7KHUH� VKRXOG� WKXV� EH� QR� UHLQIRUFHPHQW� FRVWV� IRU� WKH� '12� LQ�JHQHUDO�� � ,QGHHG� WKH� JHQHUDO� UHGXFWLRQ� RI� WKH� GLYHUVLILHG� GHPDQGV� RI� FXVWRPHUV� ZLWK�JHQHUDWLRQ� WKDW� RSHUDWHV� DW� WLPHV� RI� KLJK� GHPDQG� VKRXOG� LQ� WKH� ORQJ� WHUP� UHGXFH� QHWZRUN�FRVWV�
5HFRJQLWLRQ�RI� WKLV� LV� FXUUHQWO\� JLYHQ� DV� LPSRUW� GLVWULEXWLRQ�XVH�RI� V\VWHP�FKDUJHV� DUH�XQLW�UHODWHG�VR�D�GLVSODFHPHQW�RI�LPSRUWHG�HOHFWULFLW\�DYRLGV�WKHVH�FKDUJHV�RQ�WKH�LPSRUW�GLVSODFHG���:KHWKHU�WKLV�LV�FRPSOHWHO\�DSSURSULDWH�LV�RSHQ�WR�TXHVWLRQ�DQG�LV�EHLQJ�DGGUHVVHG�DV�SDUW�RI�WKH� UHYLHZ�RI� WKH�VWUXFWXUH�RI�GLVWULEXWLRQ�FKDUJHV� OHDGLQJ�XS� WR� WKH�QHZ�'12�SULFH�FRQWURO�SHULRG� IURP� ������ � 7KH� SRVVLELOLW\� RI� XVH� RI� V\VWHP� FKDUJHV� IRU� H[SRUW� LV� DOVR� EHLQJ�FRQVLGHUHG�
:KHUHDV� WKHUH� LV�PHULW� LQ� D� FRPSRQHQW� RI� QHWZRUN� FKDUJHV� EHLQJ� UHODWHG� WR� WKH�PD[LPXP�UHTXLUHG�LPSRUW�RU�H[SRUW�RI�D�FXVWRPHU�JHQHUDWRU� LW� LV� LPSRUWDQW�WR�UHFRJQLVH�WKH�HIIHFW� WKDW�SDUWLHV�KDYH�ZKHQ�WDNHQ�DV�D�ZKROH�RQ�QHWZRUNV�IXUWKHU�XSVWUHDP���)RU�PLFURJHQHUDWRUV�WKDW�RSHUDWH�DW�WLPHV�RI�KLJK�GHPDQG�WKLV�ZLOO�EH�WR�UHGXFH�WKH�FRVW�RI�WKH�QHWZRUN�DQG�WKH�VDYLQJ�WKH\�JHQHUDWH�VKRXOG�FRQWLQXH�WR�EH�UHZDUGHG�
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� 7(&+1,&$/�&+$1*(6
7KHUH�DUH�WZR�DUHDV�WKDW�DUH�FRQVLGHUHG�ZRUWK\�RI�IXQGDPHQWDO�FRQVLGHUDWLRQ�LQ�URXWHV�IRU�WKH�IXUWKHU�GHYHORSPHQW�RI�PLFUR�JHQHUDWLRQ�FRQQHFWLRQ�UHTXLUHPHQWV���7KHVH�DUH�

�����:KDW�LV�WKH�SURWHFWLRQ�IRU��LQ�SDUWLFXODU�LV�LW�QHFHVVDU\�WR�SUHYHQW�LVODQGLQJ"���� � +RZ� VKRXOG� PLFUR�JHQHUDWLRQ EH� FRQQHFWHG� LQWR� GRPHVWLF� ZLULQJ� L�H�� FDQ� LQ� EH�FRQQHFWHG�WR�D�QRUPDO�GRPHVWLF�ULQJ�RU�PXVW�LW�KDYH�D�VHSDUDWH�FLUFXLW"��� ,QWHUIDFH�:LWK�1HWZRUN
:KDW�LV�WKH�SURWHFWLRQ�WU\LQJ�WR�DFKLHYH"
&OHDUO\�WKHUH�DUH�D�QXPEHU�RI�REMHFWLYHV�RI�SURWHFWLRQ�ILWWHG� WR�PLFUR�JHQHUDWLRQ�� �7KHVH�DUH�WR�

x 3URWHFW�WKH�QHWZRUN��SHRSOH�	�SK\VLFDO�DVVHWV�x 3URWHFW�RWKHU�FXVWRPHUV�FRQQHFWHG�WR�WKH�QHWZRUN��SHRSOH�DQG�SK\VLFDO�DVVHWV�x 3URWHFW� WKH�SURSHUW\�ZKHUH� WKH�PLFUR�JHQHUDWLRQ� LV�FRQQHFWHG��SHRSOH�	�HTXLSPHQW����3URWHFW�WKH�*HQHUDWRU�LWVHOI�
3URWHFW�1HWZRUN
3HRSOH7KH� SULPDU\� VDIHW\� FRQVLGHUDWLRQ�ZLWK� UHVSHFW� WR� WKH� QHWZRUN� LV� WR� DYRLG� WKH� SRVVLELOLW\� RI�SHRSOH�ZRUNLQJ�RQ�WKH�QHWZRUN��EHOLHYLQJ�LW�WR�EH�GHDG�ZKHQ�LQ�IDFW�LW�LV�HQHUJLVHG�YLD�RQH�RU�PRUH� PLFUR� JHQHUDWRUV� VWLOO� FRQQHFWHG�� � 7KLV� LV� SDUW� RI� WKH� MXVWLILFDWLRQ� IRU� DQWL�LVODQGLQJ�SURWHFWLRQ���,W�LV�XQGHUVWRRG�KRZHYHU�WKDW�LW�LV�QRZ�XQLYHUVDO�SUDFWLFH�WR�WUHDW�WKH�OY�PDLQV�DV�OLYH�XQOHVV�SURYHQ�GHDG�H�J��E\�VSLNLQJ�D�FDEOH�RU�DSSO\LQJ�DQ�HDUWK�WR�DQ�H[SRVHG�FRQGXFWRU���$V�D�PDWWHU�RI�FKRLFH�'12V�WHQG�WR�ZRUN�RQ�OY�V\VWHPV�ZKHQ�OLYH�LI�VDIH�WR�GR�VR�WR�DYRLG�LQWHUUXSWLQJ�FRQVXPHU�GHPDQG���3URYLGLQJ�QHWZRUNV�DUH�WUHDWHG�DV�OLYH�XQWLO�SURYHQ�GHDG�WKHUH�VKRXOG�EH�QR�ULVN�WR�SHRSOH�ZRUNLQJ�RQ�WKHP�IURP�EDFN�HQHUJLVDWLRQ IURP�JHQHUDWLRQ���&OHDUO\�WKHUH�LV�WKH�LVVXH�RI�KRZ�WR�PDNH�SDUW�RI�D�QHWZRUN�GHDG��LI�GHDG�ZRUNLQJ�LV�HVVHQWLDO��DQG�WKH�QHWZRUN� LV� EHLQJ� IHG� E\� JHQHUDWLRQ� FRQQHFWHG� WR� LW�� � ,Q� WKLV� FDVH� HLWKHU� DQWL�LVODQGLQJ�SURWHFWLRQ�RU�D�IRUP�RI�LVRODWLRQ�RI�WKH�JHQHUDWLRQ�WKDW�FDQ�EH�DFWLYDWHG�E\�WKH�'12�ZRXOG�EH�QHFHVVDU\�
,Q� VXPPDU\� LW� LV� QRW� FRQVLGHUHG� QHFHVVDU\� IRU� WKH� SURWHFWLRQ� RI� SHUVRQQHO� ZRUNLQJ� RQ� WKH�QHWZRUN�WR�DYRLG�EDFN�HQHUJLVDWLRQ�RI�WKDW�QHWZRUN�IURP�JHQHUDWLRQ�SURYLGLQJ�WKH�QHWZRUN�LV�DVVXPHG�WR�EH�OLYH�XQWLO�SURYHQ�GHDG���+RZHYHU�VR�WKDW�LW�FDQ�EH�PDGH�GHDG�LI�QHFHVVDU\�HLWKHU�VRPH�IRUP�RI�DXWRPDWLF�DQWL�LVODQGLQJ�WULS�RU�DOWHUQDWLYHO\�D�PHDQV�RI�GLVFRQQHFWLRQ�IURP�WKH�QHWZRUN�WKDW�FDQ�EH�DFWLYDWHG�E\�WKH�'12�ZRXOG�DSSHDU�WR�EH�QHFHVVDU\�
:KHUH�DQ�DQWL� LVODQGLQJ� WULS� LV�QRW� ILWWHG� �SHUKDSV�EHFDXVH� LW� LV�D�SDUW�RI� WKH�QHWZRUN�ZKHUH�RSHUDWLRQ� LQ� LVODQG� PRGH� LV� DOORZHG�� DQG� LW� LV� XQHFRQRPLF� WR� ILW� D� FRQYHQWLRQDO� PHDQV� RI�GLVFRQQHFWLRQ�WKDW�FDQ�EH�DFWLYDWHG�E\�WKH�'12��HDUWKLQJ�WKH�FLUFXLW�VKRXOG�HQVXUH WKH�VDIHW\�RI�SHUVRQQHO�DQG�WULS�DQ\�JHQHUDWLRQ�VWLOO�IHHGLQJ�WKH�QHWZRUN���7KLV�ZRXOG�EH�YHU\�PXFK�WKH�ODVW�FKRLFH�PHWKRG�RI�HQVXULQJ�VDIHW\�



��

3K\VLFDO�$VVHWV$V�UHJDUGV�SURWHFWLQJ�WKH�SK\VLFDO�DVVHWV�RI�WKH�QHWZRUN�WKHVH�ZLOO�DOZD\V�EH�RI�KLJKHU�FXUUHQWFDUU\LQJ� FDSDFLW\� WKDQ� WKH� JHQHUDWRU� DQG� VR� IRU� D� VLQJOH�PLFUR� JHQHUDWRU�ZKDWHYHU� IRUP� RI�RYHUFXUUHQW� GHYLFH� LV� XVHG� WR� SURWHFW� WKH� JHQHUDWRU� VKRXOG� DOVR� SURWHFW� WKH� QHWZRUN�� � ,Q� WKH�FDVH�RI�D�QHWZRUN�IHG�E\�PXOWLSOH�PLFUR�JHQHUDWRUV�WKH�VDPH�VKRXOG�DSSO\ RQ�WKH�DVVXPSWLRQ�WKDW� WKH� DPRXQW� RI� JHQHUDWLRQ� FRQQHFWHG� DW� HDFK� SRLQW� LV� ORZHU� WKDQ� WKH� GHPDQG� QRUPDOO\�VXSSOLHG�DW�WKH�VDPH�SRLQW���7KLV�LV�EHFDXVH�WKH�QHWZRUN�LV�GHVLJQHG�VR�WKDW�DW�DQ\�SRLQW�LW�LV�QRW�RYHUORDGHG�E\�WKH�FRQQHFWHG�GHPDQG�LQ�WKH�DEVHQFH RI�DQ\�PLFUR�JHQHUDWLRQ��VR��DOWKRXJK�WKH�GLUHFWLRQ�RI�SRZHU�IORZ�PD\�UHYHUVH��PXOWLSOH�PLFURJHQHUDWRUV�RI�VL]H�QR�JUHDWHU�WKDQ�WKH�PD[LPXP�FRQQHFWHG� GHPDQGV� DW� HDFK� SRLQW� VKRXOG� QRW� FDXVH� DQ� RYHUORDG�� �7KXV�ZKDWHYHU�RYHUFXUUHQW�GHYLFH�LV�QHFHVVDU\�IRU�WKH�PLFUR�JHQHUDWRU�LWVHOI�VKRXOG�SURWHFW�WKH�QHWZRUN�IURP�RYHUFXUUHQW�XQGHU�IDXOW�FRQGLWLRQV�
7KLV� GRHV� QRW� GHDO� ZLWK� HLWKHU� FKDQJHV� WR� QRUPDO� ORDG� IORZ� SDWWHUQV� DV� D� UHVXOW� RI� PLFUR�JHQHUDWLRQ�RU� LQFUHDVHG� IDXOW� OHYHO� LVVXHV�� � ,W� LV� DVVXPHG� WKDW� WKHVH�ZLOO�EH�GHDOW�ZLWK�DW� WKH�V\VWHP�GHVLJQ�VWDJH��QRWZLWKVWDQGLQJ�DQ\�³ILW�DQG�LQIRUP´�SKLORVRSK\��DOWKRXJK�WKHUH�PD\�EH�LQVWDQFHV�LQ�ZKLFK�VRPH�IRUP�RI�VKRUW�FLUFXLW�OLPLWLQJ�GHYLFHV�DUH�D�PDQGDWRU\�UHTXLUHPHQW�LI�³ILW� DQG� LQIRUP´� LV� GHVLUHG�� � ,W� ZRXOG� WKHRUHWLFDOO\� EH� SRVVLEOH� IRU� SDUW� RI� D� PDLQ� WR� EH�RYHUORDGHG�LQ�PXFK�WKH�VDPH�ZD\�DV�LV�GLVFXVVHG�IRU�D�GRPHVWLF�ULQJ�FLUFXLW���7KH�IRUPHU�LV�VKRZQ�EHORZ�

&OHDUO\� LI� WKH� GRZQVWUHDP� VHUYLFH�V�� ZDV�ZHUH� WDNLQJ� DQ� H[FHSWLRQDOO\� ODUJH� GHPDQG� WKH�SUHVHQFH� RI� WKH� JHQHUDWRU� FRXOG� UHVXOW� LQ� WKH� VHFWLRQ� RI�PDLQ� LQGLFDWHG� QRW� EHLQJ� SURWHFWHG�IURP�RYHUORDG�E\�WKH�IXVH�DW�WKH�VRXUFH�RI�WKH�PDLQ���,W�LV�WKRXJKW�WKDW�WKLV�RXJKW�QRW�WR�SUHVHQW�D�SUREOHP�LQ�SUDFWLFH�DV� WKH�PDLQ�ZLOO�KDYH�EHHQ�GHVLJQHG� IRU�QRUPDO�VHUYLFH�GHPDQGV�DQG�DQ\�FRPELQDWLRQ�RI�GRZQVWUHDP�GHPDQGV�WKDW�ZRXOG�RYHUORDG�WKH�VHFWLRQ�RI�PDLQ�FRQVLGHUHG�ZRXOG�DOVR�KDYH�RYHUORDGHG� LW� LI� WKH�PLFURJHQHUDWRU�ZHUH�QRW�SUHVHQW�� � ,W� LV�QRW�XVXDOO\� WKH�IXVH� WKDW� LV� WKH�PDLQ�PHDQV�RI�SUHYHQWLQJ�RYHUORDG��PRUH� WKH�HVWLPDWH�RI� WKH�DIWHU�GLYHUVLW\�PD[LPXP�GHPDQG�RI�WKH�GRZQVWUHDP�VXSSOLHV�FRPSDUHG�WR�WKH�FDEOH�UDWLQJ�
7RWDO�QHWZRUN���RWKHU�FXVWRPHUV

)86('�0$,1

0LFUR*HQHUDWRU 6HUYLFH��V��ZLWK�H[WUD�ODUJH�GHPDQG

3RWHQWLDOO\�RYHUORDGHG�VHFWLRQ�RI�PDLQ



��

$V�UHJDUGV�SURWHFWLQJ�WKH�QHWZRUN�LQ� WKH�VHQVH�RI� WKH�WRWDO�SRZHU�V\VWHP��ZKHWKHU� LVODQGLQJ�KDV�RFFXUUHG�RU�QRW��LW�LV�FOHDUO\�QRW�JRRG�SUDFWLFH�WR�WULS�JHQHUDWLRQ�LI�WKH�IUHTXHQF\�LV�ORZ��XQWLO�LW�JHWV�GRZQ�WR������RU���+]���,W�LV�GHPDQG�WKDW�VKRXOG�EH�WULSSHG�LQ�WKHVH�FLUFXPVWDQFHV�DQG� LW� LV� D� SRWHQWLDO� VRXUFH� RI� JUHDWO\� LQFUHDVHG� V\VWHP� UHVHUYH� FRVWV� LI� D� ODUJH� DPRXQW� RI�JHQHUDWLRQ�ZHUH�WR� WULS�DW�IUHTXHQFLHV�DERYH����+]�� �6RPH�W\SHV�RI� � LFUR�JHQHUDWLRQ�PD\�RI�FRXUVH�QRW�EH�DEOH�WR�RSHUDWH�DW�VXFK�ORZ�IUHTXHQFLHV�DQG�WKLV�LV�D�SRWHQWLDO�VRXUFH�RI�LQFUHDVH�LQ�WKH�DPRXQW�RI�IUHTXHQF\�UHVSRQVH�UHTXLUHG�
&RQVLGHULQJ�YROWDJH� LVVXHV�� WULSSLQJ�JHQHUDWLRQ�JHQHUDOO\�GHFUHDVHV�QHWZRUN�YROWDJHV� VR�KDV�PHULW�ZKHQ�WKH�YROWDJH�LV�WRR�KLJK�EXW�QR�PHULW�ZKHQ�WRR�ORZ��XQOHVV�WKH�QHWZRUN�LV�LVRODWHG�DQG� WULSSLQJ� DOO� JHQHUDWLRQ� VRXUFHV� FRQQHFWHG� WR� LW� PDNHV� LW� GHDG� ZKLFK� LV� SUHIHUDEOH� WR�VWD\LQJ�DOLYH�DW�EHORZ�VWDWXWRU\�YROWDJH�OHYHOV�
7KHUH�LV�RI�FRXUVH�D�SKLORVRSKLFDO�LVVXH�UHJDUGLQJ�YROWDJH�DQG�IUHTXHQF\��WR�ZKLFK�WKHUH�LV�QR�ULJKW� RU� ZURQJ� DQVZHU� LQ� DQ\� DEVROXWH� VHQVH�� DV� WR� ZKHWKHU� PLFUR� JHQHUDWRUV� VKRXOG� EH�UHJDUGHG�DV�QHJDWLYH�FXVWRPHU�GHPDQG�DQG�LW�LV�XS�WR�WKH�'12��RU�WRWDO�V\VWHP�RSHUDWRU�LQ�WKH�FDVH�RI�IUHTXHQF\��WR�UHJXODWH�WKH�YROWDJH�DQG�IUHTXHQF\��JLYHQ�ZKDWHYHU�GHPDQG�DQG�PLFUR�JHQHUDWLRQ� GHYLFHV� DUH� FRQQHFWHG� WR� WKH� V\VWHP�� � ,W� FRXOG� EH� DUJXHG� WKDW� UHTXLULQJ� PLFUR�JHQHUDWRUV� WR� WULS�ZKHUH� WKLV�DLGV� WKH� V\VWHP� IUHTXHQF\�RU�YROWDJH� LV�QR�PRUH� MXVWLILHG� WKDQ�UHTXLULQJ�FRQVXPLQJ�HTXLSPHQW�WR�GR�WKH�VDPH���'HPDQG�RI�FRXUVH�LV�LQWHUUXSWHG�LI�H[WUHPH�YROWDJH�RU�IUHTXHQF\�FRQGLWLRQV�DUH�HQFRXQWHUHG�WR�SUHYHQW�WKH�VLWXDWLRQ�GHWHULRUDWLQJ�IXUWKHU�EXW�LW�FRXOG�EH�DUJXHG�WKDW�WKHUH�LV�MXVW�DV�PXFK�MXVWLILFDWLRQ�IRU�UHTXLULQJ�FRQVXPLQJ�GHYLFHV�WR�WULS�DW�����+]��WKH�ORZHU�VWDWXWRU\�OLPLW��DV�UHTXLULQJ�JHQHUDWRUV�WR�WULS�DW�����+]��WKH�XSSHU�VWDWXWRU\�OLPLW��ZKLFK�LV�ZKDW�LV�LQ�WKH�ODWHVW�GUDIW�RI�*���
7R� SXW� WKLV� DQRWKHU� ZD\� LW� LV� WUXH� WKDW� LQ� JHQHUDO�� ZKHWKHU� LVODQGHG� RU� QRW�� WULSSLQJ�PLFURJHQHUDWRUV� IRU�KLJK�IUHTXHQFLHV�DQG�YROWDJHV�ZLOO�KHOS�NHHS� WKH�YROWDJH�DQG�IUHTXHQF\�ZLWKLQ�DOORZDEOH�OLPLWV�EXW�LV�WKHUH�DQ\�PRUH�MXVWLILFDWLRQ�IRU�GRLQJ�WKLV�WKDQ�WKHUH�ZRXOG�EH�IRU� WULSSLQJ� GHPDQG� IRU� ORZ� IUHTXHQFLHV� DQG� YROWDJHV"� � 7ULSSLQJ� JHQHUDWRUV� IRU� ORZ�IUHTXHQFLHV�DQG�YROWDJHV�LV�LQ�JHQHUDO�D�EDG�LGHD�DQG�LV�RQO\�OLNHO\�WR�H[DFHUEDWH�WKH�VLWXDWLRQ���,W� PD\� EH� MXVWLILHG� IRU� H[WUHPH� FRQGLWLRQV� ZLWK� WKH� REMHFWLYH� �IRU� DQ� LVODQG�� RI� OHWWLQJ� WKH�QHWZRUN�EHFRPH�GHDG�UDWKHU�WKDQ�NHHSLQJ�LW�DOLYH�DW�XQDFFHSWDEOH�YROWDJH�DQG�IUHTXHQF\�WKDW�PD\�GDPDJH�RWKHU�FXVWRPHUV¶�HTXLSPHQW�
7KH� LVVXH�RI�ZKHWKHU� LI� WKHUH� LV� LVODQGLQJ� LW� VKRXOG EH�DOORZHG� WR�FRQWLQXH��UHFORVXUH�RXW�RI�SKDVH�LV�DGGUHVVHG�LQ�WKH�QH[W�VHFWLRQ��LV�DVVRFLDWHG�ZLWK�UHVSRQVLELOLW\�IRU�WKH�PDLQWHQDQFH�RI�DFFHSWDEOH� YROWDJH� DQG� IUHTXHQF\� LQ� WKH� LVODQGHG� QHWZRUN�� � ,Q� JHQHUDO� LW� VKRXOG� QRW� EH�DVVXPHG�WKDW�ZKDW�LV�DFFHSWDEOH�FRLQFLGHV�ZLWK�WKH�³QRUPDO´�UDQJHV�JLYHQ�LQ�WKH�UHJXODWLRQV���,W� FDQ�EH� DUJXHG� WKDW� LVODQGLQJ� FRQVWLWXWHV� ³H[FHSWLRQDO� FLUFXPVWDQFHV´� DQG� WKXV� WKHUH� LV� QR�VWDWXWRU\�UHDVRQ�ZK\�DQ�LVODQG�FRXOG�QRW�UHPDLQ�UXQQLQJ�RXWVLGH�WKH�³QRUPDO´�UDQJHV�
+DYLQJ�VDLG�WKDW�YDULDWLRQ�LQ�YROWDJH�DERYH�RU�EHORZ�WKH�QRUPDO�OLPLWV�FRXOG�FDXVH�GDPDJH�WR�HTXLSPHQW�DQG�VR�VKRXOG�EH�DYRLGHG���,W�PD\�KRZHYHU�EH�SUHIHUDEOH�WR�FRQWLQXH�PDLQWDLQLQJ�DQ�LVODQG�ZLWKLQ�D�IUHTXHQF\�UDQJH�RI�VD\����+]�WR����+]�WKDQ�WR�KDYH�QR�VXSSO\���,W�LV�FOHDUO\�D�PDMRU� LVVXH� DV� WR�ZKR�ZRXOG� EH� UHVSRQVLEOH� IRU�PDLQWDLQLQJ� D� UHDVRQDEOH� IUHTXHQF\� DQG�YROWDJH�EXW� WKLV� LV� QRW� GLVFXVVHG� IXUWKHU�KHUH� DV� LW� LV� XQGHUVWRRG� WR�EH� DGGUHVVHG� LQ� DQRWKHU�UHSRUW�
3URWHFWLRQ�RI�+RXVH�*HQHUDWRU�LWVHOI



��

3URWHFWLRQ�RI�WKH KRXVH�ZLULQJ�LV�GLVFXVVHG�LQ�WKH�VHFWLRQ�RQ�KRZ�WR�FRQQHFW�WKH�JHQHUDWRU�LQWR�WKH� ZLULQJ�� � $V� UHJDUGV� WKH� SURWHFWLRQ� RI� WKH� JHQHUDWRU� LWVHOI� FOHDUO\� WKLV� LV� SULPDULO\� RI�FRQFHUQ� WR� WKH� JHQHUDWRU� PDQXIDFWXUHUV�� � 6RPH� W\SHV� RI� V\QFKURQRXV� JHQHUDWRUV� PD\� QRWRSHUDWH�ZHOO�DW�IUHTXHQFLHV�DZD\�IURP���+]�EXW�DV�GLVFXVVHG�DERYH�WKH�V\VWHP�QHHGV�DUH�EHVW�VHUYHG� E\� QRW� WULSSLQJ� WKHP� IRU� ORZ� IUHTXHQFLHV� IRU� DV� ORQJ� DV� SRVVLEOH�� DW� OHDVW� IRU�IUHTXHQFLHV�DERYH���+]�
6\QFKURQRXV�JHQHUDWRUV�DUH�DW�ULVN�LI�WKHUH�KDV�EHHQ LVODQGLQJ�IROORZHG�E\�D�UHFORVXUH�RXW�RI�SKDVH���$Q�LVODQGLQJ�IROORZHG�E\�D�UHFORVXUH�LV�XQOLNHO\�WR�EH�LQ�SKDVH�XQOHVV�V\QFKURQLVLQJ�LV�FDUULHG�RXW�DV�SDUW�RI�WKH�UHFORVXUH�SURFHVV���7KHUH�LV�WKHUHIRUH�D�FDVH�IRU�WULSSLQJ�JHQHUDWLRQ�WKDW�ZRXOG�EH�GDPDJHG E\�UHFORVXUH�RXW�RI�SKDVH��LQGXFWLRQ�JHQHUDWRUV�ZRXOG�QRW��ZKHUH�WKLV�LV�OLNHO\�WR�WDNH�SODFH���7KLV�UHTXLUHV�VRPH�IRUP�RI�DQWL�LVODQGLQJ�SURWHFWLRQ�
,QGXFWLRQ�JHQHUDWRUV�DQG� LQYHUWHUV�FDQ�QRW�JHQHUDOO\� VXSSRUW� DQ� LVODQG�RQ� WKHLU�RZQ�DV� WKH\�UHTXLUH� D� VRXUFH� RI� UHDFWLYH� SRZHU�� � 7KLV� FRXOG� WKHRUHWLFDOO\� VRPHWLPHV� FRPH� IURP� WKH�FDSDFLWDQFH� RI� WKH� LVODQG� QHWZRUN� EXW� PRUH� SUREDEO\� RFFDVLRQDOO\� IURP� V\QFKURQRXV�PDFKLQHV�FRQQHFWHG�WR� WKH�VDPH�LVODQG�� �7KXV�ZKLOVW�RQH�FRXOG�DVVXPH�WKDW�DQ�LQGXFWLRQ�RU�LQYHUWHU�FRQQHFWHG�JHQHUDWRU�ZRXOG�VKXW�GRZQ�RI� LWV�RZQ�DFFRUG� LI� LW�ZHUH� WKH�RQO\� W\SH�RI�JHQHUDWRU� FRQQHFWHG� WR� WKH� LVODQG�� WKLV� FDQ� QRW� EH� UHOLHG� RQ�� �7KH� TXHVWLRQ� RI�ZKHWKHU� LW� LV�QHFHVVDU\�WR�SURWHFW�DJDLQVW�LVODQGLQJ�WR�SURWHFW�WKH�JHQHUDWRU�IURP�RXW�RI�SKDVH�UHFORVXUH�WKXV�LV�GHWHUPLQHG�E\�ZKHWKHU�WKH�JHQHUDWRU�ZRXOG�EH�GDPDJHG�E\�VXFK�D�UHFORVXUH�
,Q�VXPPDU\

�� ,W�LV�QHFHVVDU\�WR�PDQGDWH�DXWRPDWLF�DQWL�LVODQGLQJ�SURWHFWLRQ�RQO\�ZKHQ�x 7KHUH�ZRXOG�EH�QR�PHDQV�RI�WKH�'12�LVRODWLQJ�WKH�JHQHUDWRU�PDQXDOO\�LQ�RUGHU�WR�PDNH�WKH�QHWZRUN�GHDG�RU�SURYLGH�DQRWKHU�PHDQV�VXFK�DV�HDUWKLQJ�WKH�QHWZRUN�LQ�RUGHU�WR�HQVXUH�VDIHW\�ZKHQ�OLYH�ZRUNLQJ�LV�QRW�SRVVLEOH�RUx ,W�LV�QHFHVVDU\�WR�SURWHFW�WKH�JHQHUDWRU�IURP�RXW�RI�SKDVH�UHFORVXUH�RUx 7KHUH�DUH�QR�VDWLVIDFWRU\�DUUDQJHPHQWV�IRU PDLQWDLQLQJ�D�UHDVRQDEOH�IUHTXHQF\�RU�YROWDJH�RI�WKH�LVODQG�
�� ,W� LV� QHYHU� VHQVLEOH� �RWKHU� WKDQ� DV� SDUW� RI� DQWL�LVODQGLQJ� SURWHFWLRQ� LI� UHTXLUHG� RU� WR�SURWHFW� WKH�JHQHUDWRU� LWVHOI�� WR� WULS�JHQHUDWLRQ�ZKHQ� WKH� IUHTXHQF\�RU�YROWDJH� LV� ORZ��RWKHU�WKDQ�LQ�RUGHU�WR�PDNH�WKH�QHWZRUN�GHDG�ZKHQ�WKH�YROWDJH�RU�IUHTXHQF\�KDV�JRW�WR�H[WUHPHO\�ORZ�YDOXHV�
�� $OWKRXJK�LW�PD\�PDNH�VHQVH�WR�WULS�JHQHUDWLRQ�ZKHQ�WKH�YROWDJH�RU�IUHTXHQF\�DUH�KLJK�LW� LV� QRW� FOHDU� WKDW� IRU� GRPHVWLF�PLFUR�JHQHUDWLRQ� WKHUH� LV� DQ\�PRUH� MXVWLILFDWLRQ� IRU�GRLQJ�WKLV� WKDQ�WKHUH�ZRXOG�EH�IRU� WULSSLQJ�GHPDQG�ZKHQ�WKH�IUHTXHQF\�LV� ORZ�� �7KH�ODWWHU�LV�FOHDUO\�RQO\�XQGHUWDNHQ�WR�SUHYHQW�SURORQJHG�H[FXUVLRQV�RXWVLGH�WKH�VWDWXWRU\�OLPLWV�

�����&RQQHFWLRQ�WR�'RPHVWLF�:LULQJ
7KH�LVVXH�KHUH�LV�ZKHWKHU�JHQHUDWRUV�PD\�EH�FRQQHFWHG�GLUHFWO\�LQWR�D�ULQJ�PDLQ�RU�D�VSHFLDO�FLUFXLW�EDFN�WR�WKH�PDLQ�FRQVXPHU�XQLW�LV�UHTXLUHG���/HDYLQJ�DVLGH�IRU�WKH�PRPHQW�LVVXHV�WR�GR�ZLWK� LQWHUSUHWDWLRQ� RI� WKH� ,((� ZLULQJ� UHJXODWLRQV� �%6������ DQG� WKH� PHFKDQLFV� RI� UHYLVLQJ�WKHVH�RU�RWKHUZLVH�DOORZLQJ�FRQQHFWLRQ�WR�D�ULQJ�PDLQ�WKH�PDLQ�WHFKQLFDO�LVVXH�DSSHDUV�WR�EH�WKDW� WKH� FRQQHFWLRQ� RI� D� JHQHUDWRU� WR� D� ULQJ�PDLQ� ZRXOG� DOORZ� D� VHFWLRQ� RI� WKH� ULQJ� WR� EH�



RYHUORDGHG� DQG� QRW� SURWHFWHG� E\� D� IXVH� RU� FLUFXLW� EUHDNHU� IURP� WKLV� RYHUORDG�� � 7KLV� LV�LOOXVWUDWHG�EHORZ�

,W� FDQ�EH� VHHQ� WKDW� WKH� VHFWLRQ�EHWZHHQ� WKH�DERYH� WKH�YDOXH� WKDW� WKH�PDLQ� IXVH�RU�FLUFXLDJDLQVW�� � 7KHUH� DUH� WZR� SRVVLEOH�ZD\V� WR�PZKLOVW�DYRLGLQJ�D�GHGLFDWHG�FLUFXLW�IRU�WKH�JHQ
�� 5HSODFH�WKH�PDLQ�IXVH�FLUFXLW�EUHDNHU�WKH�QRPLQDO�UDWLQJ�ZLWKRXW�WKH�JHQHUDW�� :KHQ�FRQQHFWLQJ�WKH�JHQHUDWRU�EUHDNJHQHUDWRU�DV�VKRZQ�EHORZ

7KLV�ZRXOG�SURYLGH�RYHUORDG�SURWHFWLRQ�IRU�WKRII�WKH�ULQJ�WKDW�KDG�HQRXJK���$�VRFNHWV�FRQDOORZDELOLW\�RI�VXFK�D�VSXU��DV�WKH�VSXU�FRXOGWKH�ULQJ�IURP�WKH�PDLQV�DQG�WKH�JHQHUDWRU���7

��$�³IXVH´��$�³IXVH´��$�³IXVH´��$�³IXVH´
3RWHQWLDO�2YHUORDG3RWHQWLDO�2YHUORDG3RWHQWLDO�2YHUORDG3RWHQWLDO�2YHUORDG

/DUJH�/RDG�RQ�ULQJ/DUJH�/RDG�RQ�ULQJ/DUJH�/RDG�RQ�ULQJ/DUJH�/RDG�RQ�ULQJ
J
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HQHUDWRU� DQG� WKH� ODUJH� ORDG� FRXOG�EH� ORDGHG� WR�W�EUHDNHU� �QRUPDOO\���$�� LV� GHVLJQHG� WR�SURWHFW�DLQWDLQ� WKH� QRUPDO� SURWHFWLRQ� DJDLQVW� RYHUORDGV�HUDWRU�
E\�RQH�RI�ORZHU�UDWLQJ���,Q�SULQFLSOH�LW�VKRXOG�EH�RU�PLQXV�WKH�PD[LPXP�RXWSXW�RI�WKH�JHQHUDWRU�� LQWR�WKH�ULQJ�DQG�LQVHUW�IXVHV�HLWKHU�VLGH�RI� WKH�

H�ULQJ�LWVHOI���,W�ZRXOG�QRW�WKRXJK�SURWHFW�D�VSXU�QHFWHG�WR�LW�WR�GUDZ�RYHU���$��OHDYLQJ�DVLGH�WKH�EH�IHG�E\�ERWK�WKH�FRQQHFWLRQ�URXQG�RQH�VLGH�RI�KH�REYLRXV�VROXWLRQ�WR�WKLV�LV�RQO\�WR�DOORZ�VXFK�



��

VSXUV�LI�WKH\�WKHPVHOYHV�DUH�IXVHG�ZKHUH�FRQQHFWHG�WR�WKH�ULQJ���,W�LV�WKRXJKW�XQOLNHO\�IRU�WKLV�WR�EH�D�FRPPRQ�VLWXDWLRQ�
7KXV�WKHUH�DUH�DW�OHDVW�WZR�PHWKRGV�WR�SURWHFW�D�ULQJ�IURP�VHFWLRQV�EHFRPLQJ�RYHUORDGHG�ZLWK�D�JHQHUDWRU�FRQQHFWHG�WR�WKHP�
7KHUH� LV� DOVR� WKH�TXHVWLRQ�RI�SURWHFWLRQ� IURP�VKRFN� IRU�SDUWLHV�ZRUNLQJ�RQ� WKH� ULQJ�ZLULQJ���&OHDUO\�WKH�ULQJ�PXVW�EH�GLVFRQQHFWHG�IURP�ERWK�WKH�PDLQ�LQFRPLQJ�VXSSO\�DQG�WKH�JHQHUDWRU���3ODFLQJ�D�FOHDU�QRWLFH�WR� WKLV�HIIHFW�DW� WKH�PDLQ�GLVWULEXWLRQ�ERDUG�LV�RQH�OHYHO�RI�SURWHFWLRQ���$QRWKHU� LV� WKDW� DSDUW� IURP� V\QFKURQRXV� JHQHUDWRUV� WKH� JHQHUDWRU� LV� XQOLNHO\� WR� EH� DEOH� WR�RSHUDWH�ZLWKRXW�WKH�FRQQHFWLRQ�WR�WKH�PDLQV�DQ\ZD\���,W�PD\�EH�GHVLUDEOH�WR�SURYLGH�DQRWKHU�OHYHO�RI�SURWHFWLRQ�E\�PDQGDWRU\�XVH�RI�D�UHVLGXDO�FXUUHQW�GHYLFH�DW�WKH�JHQHUDWRU�FRQQHFWLRQ�



��

� ),1$1&,$/�&+$1*(6
��� 3���0HWHULQJ
7KH� 3��� %DODQFLQJ� DQG� 6HWWOHPHQW� &RGH� PRGLILFDWLRQ� ZLOO� DOORZ� FUHGLW� WR� EH� JLYHQ� WR�VXSSOLHUV�IRU�H[SRUWV�WR�WKH�QHWZRUN�ZLWKRXW�D�KDOI�KRXUO\�PHWHU��DQG�KDOI�KRXUO\�VHWWOHPHQW��EHLQJ�HPSOR\HG�IRU�WKH�H[SRUW���7KH�SURILOLQJ�RI�LPSRUW�DQG�H[SRUW��DV�RSSRVHG�WR�JHQHUDWLRQ�DQG� GHPDQG�� LV� KRZHYHU� VRPHZKDW� SUREOHPDWLF� DQG LW� LV� DFFHSWHG� WKDW� WKH� HUURUV� EHWZHHQ�SURILOHG� LPSRUW�H[SRUW� DQG� DFWXDO� LPSRUW�H[SRUW� RQ� D� KDOI� KRXUO\� EDVLV� UHVXOWLQJ� IURP� VXFK�SURILOLQJ�ZLOO�EH�KLJKHU�WKDQ�WKH�RUGLQDU\�GHPDQG�SURILOLQJ�HUURUV�
7KHUH� LV� D� SURMHFW� ZLWKLQ� WKH� DXVSLFHV� RI� WKH� 'LVWULEXWHG� *HQHUDWLRQ� &RRUGLQDWLRQ� *URXS�ORRNLQJ�DW�RSWLRQV�IRU�PRUH�VDWLVIDFWRU\�VROXWLRQV���:KDW�LV�FOHDU�LV�WKDW�PLFUR�JHQHUDWLRQ�LWVHOI�FRYHUV�D�ODUJH�FRVW�UDQJH�RI�LQYHVWPHQWV�H�J��IURP����������IRU�D�SKRWRYROWDLF�VFKHPH�GRZQ�WR�D�IHZ�KXQGUHG�SRXQGV�IRU�WKH�LQFUHPHQWDO�FRVW�RI�PLFUR�&+3���:KDW�LV�UHDVRQDEOH�LQ�WHUPV�RI�PHWHULQJ�FRVWV�IRU�RQH�SURMHFW�PD\�NLOO�WKH�HFRQRPLFV�RI�DQRWKHU�
:KHUHDV�WKH�FRVW�RI�PDQ\�W\SHV�RI�PHWHU�WKDW�PD\�EH�FRQVLGHUHG�VXLWDEOH�IRU�PHDVXULQJ�HLWKHU�JHQHUDWLRQ�RU�H[SRUW�DUH�UHODWLYHO\ FKHDS��RI�WKH�RUGHU�RI�VHYHUDO�WHQV�RI�SRXQGV��D�VSHFLDO�VLWH�YLVLW�E\�D�SDUW\�SXUHO\�WR�FKDQJH�WKH�PHWHULQJ�V\VWHP�DGGV�VLJQLILFDQWO\�WR�WKH�FRVW���7KH�ZRUN�EHLQJ�GRQH�WR�GHYHORS�WKH�IDFLOLW\�IRU�JHQHUDWRU�LQVWDOOHUV�WR�ILW�D�QHZ�PHWHULQJ�V\VWHP�ZKLOVW�LQVWDOOLQJ� WKH�JHQHUDWLRQ� VKRXOG� OHDG� WR�DQ�HFRQRPLF� VROXWLRQ� WKDW�GRHV�QRW�FRPSURPLVH� WKH�LQWHJULW\�RI�PHWHULQJ�RU�WKH�VHWWOHPHQW�SURFHVV�
��� 52&V
:KLOVW� WKH� YDOXH� RI� D� 5HQHZDEOH�2EOLJDWLRQ�&HUWLILFDWH� �52&��� IRU� �0:K� JHQHUDWHG� E\� D�UHQHZDEOH�JHQHUDWRU�PLJKW�WKHRUHWLFDOO\�EH�ZRUWK�PRUH�WKDQ�WKH�HOHFWULFLW\�SURGXFHG��WKHUH�LV�DW�SUHVHQW�QR�VLPSOH�PHFKDQLVP�E\�ZKLFK�WKLV�FDQ�EH�FUHGLWHG�WR�WKH�JHQHUDWRU�
&XUUHQWO\� WKH�%X\�RXW�SULFH� IRU�D�52&�ZKLFK�DOORZV�DQ�HOHFWULFLW\�VXSSOLHU� WR�PDNH�XS�DQ\�VKRUWIDOO�EHWZHHQ�WKH�DPRXQW�RI�WKHLU�REOLJDWLRQ�DQG�WKH�QXPEHU�RI�52&V�SUHVHQWHG��LV�VHW�DW��������ZKLFK�KDV�LQFUHDVHG�IURP�����IRU�ODVW�\HDU���+RZHYHU��WKH�µPDUNHW�YDOXH¶�RI�52&V�LV�SUHVHQWO\�DERYH�WKLV�ZLWK�WKHP�WUDGLQJ�DW�DURXQG�����RU����S�.:K�
+RZHYHU��D�VPDOO�39�V\VWHP�RI�VD\����N:�PLJKW�JHQHUDWH�RQO\�RQH�52&�HDFK�\HDU���0:K���DQG�DW�SUHVHQW�D�OHYHO�RI�VL[�52&V�SHU�\HDU��ZRUWK�DERXW������EX\�RXW�RU������PDUNHW�YDOXH��LV�VHHQ�E\�2)*(0�DV�D�VHQVLEOH�OHYHO�DW�ZKLFK�WR�DGPLQLVWHU�WKH�VFKHPH���&OHDUO\�LQ�WHUPV�RI�EHQHILW� WR� WKH� HQYLURQPHQW� WKHUH� LV� QR� GLIIHUHQFH� EHWZHHQ� D� ��0:�ZLQG� IDUP� DQG� ��������N:�ZLQGPLOOV�� � ,W� LV� WKHUHIRUH� LOORJLFDO� WR� SODFH� EDUULHUV� WR�PLFURJHQHUDWRUV� EHLQJ� DEOH� WR�REWDLQ�WKH�VDPH�SHU�.:K�EHQHILW�DV�WKHLU�ODUJHU�YHUVLRQV���
��� 5HQHZDEOHV�6XEVLGLHV
7KH�SUHVHQW�8.�*RYHUQPHQW�JUDQW� VFKHPHV� IRU�5HQHZDEOHV� DUH� IRU� D� VXEVLG\� WR� WKH� LQLWLDO�FDSLWDO�FRVW�RI�EX\LQJ�DQG�LQVWDOOLQJ�WKH�HTXLSPHQW�� �7KLV�REYLRXVO\�KHOSV�WKH�XSWDNH�IRU�WKH�GXUDWLRQ�RI�WKH�VFKHPH��W\SLFDOO\���\HDUV���EXW�UHOLHV�RQ�ORZHULQJ RI�SULFHV�DQG�DQ�LQFUHDVH�LQ�DZDUHQHVV� RI� HQYLURQPHQWDO� EHQHILWV�� WR� DGG� WR� WKLV� µNLFN� VWDUW¶� DQG� PDNH� D� VXVWDLQDEOH�LQGXVWU\�� � ,W�DOVR�GRHV�QRW� OLQN� WR� WKH�DFWXDO�HQHUJ\�SURGXFWLRQ�RI� WKH�V\VWHPV�RWKHU� WKDQ�E\�FKHFNLQJ� IRU� JRRG� GHVLJQ� DW� WKH� GHVLJQ� VWDJH�� � $� VHFRQG� PHWKRG�� EXW� PRUH� FRVWO\� WR�



��

DGPLQLVWHU�� LV� WR� UHZDUG� JHQHUDWRUV� RQ� XQLWV� JHQHUDWHG�� � 7KLV� KDV� EHHQ� DGRSWHG� LQ� RWKHU�FRXQWULHV�� EXW� KDV� VRPH� RI� WKH� FRVW� RI� DGPLQLVWUDWLRQ� SUREOHPV� DVVRFLDWHG� ZLWK� 52&V���+RZHYHU�� WKH� VXSSO\� LQGXVWU\� LV� NHHQ� WR� NHHS� µVXEVLG\¶� VHSDUDWH� IURP� SD\PHQWV� WKDW� DUH�OLQNHG�WR�'12�FRVWV�VR�WKDW�WKHVH�FDQ�EH�NHSW�DV�µUHDO¶�FRVWV�IRU�DOO�W\SHV�RI�JHQHUDWRU�



��

� 35()(55('�237,216
��� &OHDUO\� WKHUH� KDV� EHHQ� D� ORW� RI� SURJUHVV� LQ� IDFLOLWDWLQJ� WKH� FRQQHFWLRQ� RI� PLFUR�UHQHZDEOH�JHQHUDWRUV�RYHU�WKH�SDVW�WZR�\HDUV�DQG�PRUH�SURJUHVV�LV�DQWLFLSDWHG�WR�EH�DFKLHYHG�IURP� WKH� ZRUN� XQGHUWDNHQ� E\� WKH� 'LVWULEXWHG� *HQHUDWLRQ� &RRUGLQDWLRQ� *URXS� DQG� WKH�LQFUHDVHG� IRFXV�RI�2IJHP�RQ� WKH� VXEMHFW�� �7KLV� UHSRUW�KDV�RXWOLQHG�D�QXPEHU�RI�RSWLRQV� IRU�IXUWKHU� GHYHORSPHQW� LQ� D� QXPEHU� RI� DUHDV� DQG� D� QXPEHU� RI� NH\� RQHV�ZLWK� D� SUHIHUHQFH� DUH�GLVFXVVHG�EHORZ���,W�LV�DFFHSWHG�WKDW�WKH�DUJXPHQWV�XVHG�DUH�QRW�H[KDXVWLYH�EXW�QHYHU�WKH�OHVV�WKH�YLHZV�H[SUHVVHG�VKRXOG�EH�XVHIXO�WR�SURYRNH�IXUWKHU�GHEDWH�
��� 7KH� NH\� DUHDV� UHODWLQJ� WR� FRQQHFWLRQ� UHTXLUHPHQWV� XSRQ� ZKLFK� SUHIHUHQFHV� ZLOO� EH�JLYHQ�DUH�
D��6L]H�UDQJH�RI�VWDQGDUGVE��*HQHULF�DQWL�LVODQGLQJ�SURWHFWLRQF��&RQQHFWLRQ�RI�JHQHUDWLRQ�WR�GRPHVWLF�ZLULQJ
��� $V� UHJDUGV� WKH� VL]H� UDQJH�RI� VWDQGDUGV� WKHUH� LV�PXFK�PHULW� LQ�QRW� LQWURGXFLQJ�D�QHZ�VWDQGDUG�IRU�D�YHU\�OLPLWHG�JDLQ���*���VKRXOG�EHFRPH�WKH�IUDPHZRUN�VWDQGDUG�IRU�JHQHUDWRUV�FRQQHFWHG� DW� OY� RI� XS� WR� ��$� SHU� SKDVH� �ZLWK� RQH� H[FHSWLRQ� GLVFXVVHG� EHORZ��� � ��$� LV�EHFRPLQJ� HVWDEOLVKHG� YLD� WKH� (OHFWULFLW\� 6DIHW\�� 4XDOLW\� 	� &RQWLQXLW\� 5HJXODWLRQV� DQG�DSSHDUV�WR�EH�D�VHQVLEOH�OLPLW�IRU�WKH�ORZHVW�OHYHO�VWDQGDUG�
��� *�����VKRXOG�EH�DEVRUEHG�LQWR�WKH�*���IUDPHZRUN�DV�LQWHQGHG���7KH�RQH�LVVXH�DULVLQJ�LV� WKDW� LW� LV� QRPLQDOO\� IRU� LQVWDOODWLRQV� RI� XS� WR� �N:�ZKHUHDV�*��� LV� UHVWULFWHG� WR� ����N:�VLQJOH�SKDVH�� � ,W� LV� IHOW� WKDW� WKH� VFRSH�RI�*���FRXOG�EH�FKDQJHG� WR�FRYHU� LQYHUWHU�FRQQHFWHG�V\VWHPV�RI�XS�WR��N:�DV�ZHOO�DV�QRQ�LQYHUWHU�FRQQHFWHG�RQHV�RI�XS�WR�����N:�VLQJOH�SKDVH���7HFKQLFDOO\��DOWKRXJK�WKLV�VKRXOG�EH�VXEMHFW�WR�IXUWKHU�DVVHVVPHQW��*���UHTXLUHPHQWV�VKRXOG�EH� VXIILFLHQW� IRU� �N:� LQYHUWHU� FRQQHFWHG� V\VWHPV�� � 7KH� DUHD� WKDW� PD\� QHHG� IXUWKHU�FRQVLGHUDWLRQ� GXH� WR� WKH�(OHFWULFLW\�6DIHW\��4XDOLW\�	�&RQWLQXLW\�5HJXODWLRQV� LV� WKH� ILW� DQG�LQIRUP�SKLORVRSK\���,I�QHFHVVDU\�D�VSHFLDO�VHFWLRQ�FRXOG�EH�DGGHG�WR�*���JLYLQJ�DQ�DGGLWLRQDO�UHTXLUHPHQW�IRU�LQYHUWHU�FRQQHFWHG�V\VWHPV�LQ�WKH�UDQJH�����NZ�WR��NZ�VLQJOH�SKDVH�WR�LQIRUP�WKH�'LVWULEXWLRQ�1HWZRUN�2SHUDWRU�EHIRUH�FRQQHFWLQJ���*LYHQ�WKDW�VXFK�V\VWHPV�DUH�XQOLNHO\�WR�EH�LPSXOVH�EX\V�DQG�WDNH�D�FRQVLGHUDEOH�WLPH�WR�LQVWDOO�LW�LV�QRW�IHOW�WKDW�WKLV�ZRXOG�EH�XQGXO\�RQHURXV�RU�GLVFRXUDJH�VXFK�VFKHPHV���7KLV�LV�LQ�FRQWUDVW�WR�IRU�H[DPSOH�ERLOHU�UHSODFHPHQW�E\�PLFUR�&+3�IRU�ZKLFK�WKH�ILW�DQG�LQIRUP�SKLORVRSK\�LV�HVVHQWLDO���7KHVH�LQVWDOODWLRQV�ZRXOG�QRW�KRZHYHU� EH� XQGXO\� OLPLWHG� E\� NHHSLQJ� ZLWKLQ� WKH� ��� DPS�SKDVH� OLPLW� IRU� ZKLFK� D� ILW� DQG�LQIRUP�SKLORVRSK\�ZRXOG�EH�UHWDLQHG�
��� ,W� LV� UHFRPPHQGHG� WKDW� *����� EH� UHYLVHG� WR� XSGDWH� FHUWDLQ� DUHDV� DV� GLVFXVVHG� LQ�6HFWLRQ�������,Q�DGGLWLRQ�WR�D�JHQHUDO�XSGDWH�FRQVLGHUDWLRQ�VKRXOG�EH�JLYHQ�WR�UHIRUPDWWLQJ�LW�LQ�D�PRGXODU�IDVKLRQ���7KLV�ZRXOG�QRW�QHFHVVDULO\�EH�RQ�D�SULPH�PRYHU�WHFKQRORJ\�VSHFLILF�EDVLV�EXW�PLJKW�EH�IRU�H[DPSOH�ZLWK�VHSDUDWH�VHFWLRQV�IRU�KY�FRQQHFWLRQ��OY���SKDVH�FRQQHFWLRQV�DQG�OY�VLQJOH�SKDVH�FRQQHFWLRQ���,QYHUWHU�FRQQHFWHG�V\VWHPV�PLJKW�EH�IHOW�WR�EH�EHVW�GHDOW�ZLWK�LQ�D�VHSDUDWH� VHFWLRQ�� �7KH� SURFHVV� RI� GLVFXVVLQJ� VXLWDEOH� GLYLVLRQV�ZRXOG� EULQJ� RXW�ZKHWKHU� IRU�H[DPSOH�D�JHQHULF� OHYHO� RI� VD\�����RU����DPS� OY�ZRXOG�PHULW� LWV�RZQ VHFWLRQ�� �&HUWDLQO\� D�GLVFXVVLRQ�RI�ZKHWKHU�WKHVH�GHYLFHV�UHTXLUH�IXOO�FXUUHQW�*�����SURWHFWLRQ�VKRXOG�EH�LQLWLDWHG�
��� 2Q�*HQHULF�DQWL�LVODQGLQJ�SURWHFWLRQ�WKHUH�VKRXOG�EH�D UHYLHZ�RI�WKH�ILWWLQJ�RI�GHYLFHV�WKDW�WULS�JHQHUDWRUV�IRU�ORZ�IUHTXHQF\��GRZQZDUG�UDWH�RI�FKDQJH�RI�IUHTXHQF\�DQG�ORZ�YROWDJH�



��

FRQGLWLRQV���7KH\�VKRXOG�RQO\�EH�ILWWHG�LI�WKHUH�LV�QR�RWKHU�DOWHUQDWLYH�WR�SUHYHQW�LVODQGLQJ�DQG�LW�LV�FOHDU�WKDW�VXFK�LVODQGLQJ�ZRXOG�EH�XQGHVLUDEOH���$V�UHJDUGV�WKH�WULSSLQJ�RI�JHQHUDWLRQ�IRU�KLJK�IUHTXHQF\��KLJK�YROWDJH�RU�XSZDUG�UDWH�RI�FKDQJH�RI�IUHTXHQF\�WKLV�VKRXOG��XQOHVV� LW� LV�HVVHQWLDO�IRU�DQWL�LVODQGLQJ�SURWHFWLRQ�DQG�VXFK�LVODQGLQJ�ZRXOG�EH�XQGHVLUDEOH��EH�UHJDUGHG�DV�DQ�DQFLOODU\�VHUYLFH�DQG�UHPXQHUDWHG�DFFRUGLQJO\���)RU�WULSSLQJ�DW�IUHTXHQFLHV�DERYH���+]�VD\�WKHUH�VKRXOG�QRW�EH�DQ\�UHPXQHUDWLRQ�LQ�WKH�VDPH�ZD\�WKDW�GHPDQG�LV�VKHG�ZLWK�QR�SD\PHQW�IRU�HTXLYDOHQW�H[WUHPH�ORZ�IUHTXHQFLHV�
��� $V� UHJDUGV� WKH� FRQQHFWLRQ� RI�PLFUR�JHQHUDWLRQ� LQWR� GRPHVWLF�ZLULQJ� ULQJ�PDLQV� WKH�RSWLRQV�FRQVLGHUHG�LQ�6HFWLRQ���� VKRXOG�EH�FRQVLGHUHG���,Q�DGGLWLRQ�ZRUN�VKRXOG�EH�LQLWLDWHG�WR�ZRUN�RXW� WKH�SUREDELOLW\�RI�RYHUORDGV� LI� FRQQHFWLRQ�RI�GHYLFHV�RI�XS� WR�VD\���DPS�VLQJOH�SKDVH�ZHUH�FRQQHFWHG�RQWR�D����DPS�ULQJ�PDLQ�WR�HVWDEOLVK�ZKHWKHU�LW�PLJKW�EH�DFFHSWDEOH�WR�GR�WKLV��RU�DFFHSWDEOH�XS�WR�D�GLIIHUHQW�OLPLW��ZLWKRXW�WKH�DGGLWLRQDO�SUHFDXWLRQV�GLVFXVVHG�LQ�6HFWLRQ�����



��

�� &21&/86,21
���� &RQFOXVLRQV
7KH�LPSURYHPHQWV�PDGH�WR�WKH�WHFKQLFDO�FRQQHFWLRQ�UHTXLUHPHQWV�LQ�*�����IRU�39�DQG�LQ�WKH�SHQGLQJ�*�����IRU�RWKHU�UHQHZDEOHV�KDYH�VKRZQ�DQ�DFFHSWDQFH�RI�WKH�QHHG�IRU�VXFK�VLPSOLILHG�JXLGDQFH�� DQG� DOVR� VRPH� JURXQG� EUHDNLQJ� PRYHV� LQ� KRZ� WKLV� FDQ� EH� DFKLHYHG�� � 1RWDEOH�FKDQJHV�DUH�x 7\SH�WHVWLQJ��QR�UHTXLUHPHQW�IRU�µRQH�RII�¶�VWXGLHV�RU�ZLWQHVV�WHVWV�x 3RVW�QRWLILFDWLRQ��QR�GHOD\�DQG�UHODWHG�FRVWV�LQ�ZDLWLQJ�IRU�DSSURYDO�x ,QWHJUDWLRQ�RI�SURWHFWLRQ�LQWR�JHQHUDWRU�LWVHOI��HFRQRPLHV�LQ�PDQXIDFWXUH�
7R�EXLOG�RQ�WKLV�ZRUN��IXUWKHU�UHILQHPHQWV�KDYH�EHHQ�GLVFXVVHG�LQ�&KDSWHUV���	�� WR�ORRN�DW�KRZ� WKLV� FDQ� EH� H[WHQGHG� ZLWKRXW� FRPSURPLVLQJ� VDIHW\�� DQG� H[DPLQLQJ� ZKHWKHU� WKH� FRVW�VDYLQJV� RIIHUHG� DUH� MXVWLILHG� DJDLQVW� WKH� FDSLWDO� FRVW� RI� WKH� VFKHPHV�� � 6SHFLILF�UHFRPPHQGDWLRQV�DUH�PDGH�EHORZ�
,W� LV� QRW� HQYLVDJHG� DW� WKLV� VWDJH� WR� EH� QHFHVVDU\� WR� FKDQJH� DQ\� RI� WKH� VWDQGDUGV� XVHG� IRU�QHWZRUN GHVLJQ�� EH\RQG� ZKDW� LV� EHLQJ� FRQVLGHUHG� DOUHDG\� WR� PRGLI\� 3���� WR� EHWWHU� WDNH�DFFRXQW�RI�PRGHUQ�W\SHV�RI�GLVWULEXWHG�JHQHUDWLRQ���$�ZDWFK�VKRXOG�EH�NHSW�RQ�WKH�FKDQJHV�LQ�ERWK�QHW�PD[LPXP�DQG�QHW�PLQLPXP�GHPDQGV�WR�GHWHUPLQH�WKH�H[WHQW�WR�ZKLFK�DIWHU�GLYHUVLW\�PD[LPXP� GHPDQGV� DOORZHG� IRU� SHU� FXVWRPHU� FDQ� EH� UHGXFHG� DQG� ZKHWKHU� DQ� LQFUHDVLQJ�GLIIHUHQFH� EHWZHHQ� WKH� WZR� WKDW� ZRXOG� UHTXLUH� VLJQLILFDQW� PRGLILFDWLRQ� WR� YROWDJH� FRQWURO�VWUDWHJ\�LV�HPHUJLQJ���,W�LV�HPSKDVLVHG�WKDW�WKH�IRUHJRLQJ�GHDOV�SXUHO\�ZLWK�ZKDW�LV�GHHPHG�WR�EH� QHFHVVDU\� IRU� LQFUHDVLQJ� DPRXQWV� RI� PLFUR�JHQHUDWLRQ�� � /DUJHU� GLVWULEXWHG� JHQHUDWLRQ�SHQHWUDWLRQ�PD\�ZHOO�SUHFLSLWDWH�WKH�QHHG�IRU�PRUH�UDGLFDO�QHWZRUN�GHVLJQ�UHDVVHVVPHQW�
3URJUHVV�RQ� WKH�RWKHU� LVVXHV�KLJKOLJKWHG�DUH�PDLQO\�EHLQJ� DGGUHVVHG�XQGHU� WKH�'7,�'*:*�'LVWULEXWHG�*HQHUDWLRQ�:RUNLQJ�*URXS���6SHFLILF�UHFRPPHQGDWLRQV�DUH�FRQVLGHUHG�EHORZ�
���� 5HFRPPHQGDWLRQV
7HFKQLFDO

x Update G59/1 to G59/2 to include latest generator types including micro/mini-
generation of above 16 amps per phase ac connected or above 5kw single phase 
inverter connectedx Make G59/2 modular to allow for simplified connection arrangements for certain 
groups within its scope (e.g.LV Connected)x Extend coverage of G83 to inverter connected systems of up to 5kwx Initiate work to investigate the acceptability of ensuring safety by using non fail-safe 
devices to limit short circuit current in circumstances when safety would be ensured 
providing a given proportion of them operated correctlyx Consider how UK guidance will align with emerging International IEC guidancex Investigate connection to ‘final circuits’ as in Chapter 7 for very small equipment, 
possibly for generators under a certain size with no need for any modifications to 
house wiring protectionx Review need for anti islanding protection



��

x Ban disconnection of generators for low frequency/voltage unless absolutely essential 
to disconnectx Consider making disconnection of generators for high frequency and voltage a 
remunerated service

Financial

x Progress P81 metering proposals to adjust simple import and export meter readings to 
allow for fair recompense for Renewable Generatorsx Support work in Distributed Generation Coordination Group aimed at developing 
satisfactory long term metering and settlement arrangements for micro-generationx Pursue simple mechanism to reward small generators with credit for ROCsx Consider best financial mechanism to sustain growth stimulated by present 
Government grant schemes

*RYHUQDQFH
x Appoint independent 3rd party to set-up, administer and adjudicate on central register 

for Type Tested equipment.x Progress governance of electrical standards in line with Ofgem recommendations.  
Ensure that resources are made available to ensure that micro-generation 
representatives are made available for working groups as necessary and the micro-
generation community can respond to consultations on the development of standards.



��

)857+(5�5($',1*��5()(5(1&(6
�� (QJLQHHULQJ�5HFRPPHQGDWLRQ�*�����5HFRPPHQGDWLRQV�IRU�WKH�&RQQHFWLRQ�RI�(PEHGGHG�*HQHUDWLQJ�3ODQW�XS�WR��0:IRU�2SHUDWLRQ�LQ�3DUDOOHO�ZLWK�3XEOLF�(OHFWULFLW\�6XSSOLHU¶V�GLVWULEXWLRQ�V\VWHPV�
�� (QJLQHHULQJ�5HFRPPHQGDWLRQ�*��5HFRPPHQGDWLRQV�IRU�WKH�&RQQHFWLRQ�RI�6PDOO�6FDOH�(PEHGGHG�*HQHUDWRUV��XS�WR���$�SHU�3KDVH��LQ�3DUDOOHO�ZLWK�3XEOLF�/RZ�YROWDJH�'LVWULEXWLRQ 1HWZRUNV
�� %DODQFLQJ��DQG�6HWWOHPHQW�&RGH�3URSRVDO�3��5HPRYDO�RI�WKH�5HTXLUHPHQW�IRU�+DOI�+RXUO\�0HWHULQJ�RQ�7KLUG�3DUW\�*HQHUDWRUV�DW�'RPHVWLF�3UHPLVHV
�� (OHFWULFLW\�6DIHW\��4XDOLW\�DQG�&RQWLQXLW\�5HJXODWLRQV�����
�� %6�����5HTXLUHPHQWV�IRU�(OHFWULFDO�,QVWD OODWLRQV,((�:LULQJ�5HJXODWLRQV�6L[WHHQWK�(GLWLRQ
�� (OVDP�5HSRUW��,($�3936�7���������,PSDFWV�RI�3RZHU�3HQHWUDWLRQ�IURP�3KRWRYROWDLF�3RZHU�6\VWHPV�LQ�'LVWULEXWLRQ�1HWZRUNV��$UQH�3RYOVHQ��(VODP��'HQPDUN
�� 8.�($7/�80,67�5HSRUW��(768�6�3�������������5(37KH�,PSDFW�RI�+LJK�3HQHWUDWLRQ�/HYHOV�RQ�(OHFWULFDO�'LVWULEXWLRQ�1HWZRUNV
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