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�$PDFÕPÕ]�� SHUVRQHO� E|O�POHULQLQ� LQVDQ� ND\QDNODUÕ� E|O�POHULQH�G|Q�ú�PGHNL� |]HOOLNOHUL� YH� EXQODUÕQ� |QHPL� YH� ELOJLVD\DU� GHVWHNOL� ELOJL�VLVWHPLQLQ� ROXúXPXQX� \HQL� Lú� NDQXQXQXQ� JHWLUGL÷L� G�]HQOHPHOHUOH� ELUOLNWH�
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$%675$&7�1RZDGD\V��DIWHU�WUDQVIRUPDWLRQ�EHWZHHQ�SHUVRQQHO�GLYLVLRQ�WR�KXPDQ�
UHVRXUFH�GLYLVLRQ��FKDQJHV�LQ�KXPDQ�UHVRXUFH�KDYH�EHHQ�EHFRPH�DQG�FDXVHG�QHHG�RI�TXDOLW\�DQG�TXDQWLW\�NQRZOHGJH��2UJDQL]DWLRQV�EHJLQ�WR�XVH�FRPSXWHU�VXSSRUWHG� LQIRUPDWLRQ� V\VWHP� IRU� EDVLF� IXQFWLRQV�� 8VLQJ� WKLV� V\VWHP� FRXOG�
SURYLGH� IDVWHU� WUDQVDFWLRQV�� KLJK� TXDOLW\� UHVXOWV� DQG� LQFUHDVH� SURGXFWLYLW\��)RU� EHLQJ� VXFFHVVIXO� LQ� FRPSHWLWLRQ�� RUJDQL]DWLRQ� VKRXOG� LQFOXGH� KXPDQ�UHVRXUFH�IDFLOLWLHV�DQG�FRQVWLWXWH�LQWHJUDO�KXPDQ�UHVRXUFH�LQIRUPDWLRQ�V\VWHP�ZLWK�LQ�DQG�RWKHUV���

,Q�WKLV�JRDO��DIWHU�WUDQVIRUPDWLRQ�EHWZHHQ�SHUVRQQHO�GLYLVLRQ�WR�KXPDQ�UHVRXUFH�GLYLVLRQ�� FKDQJHV� LQ�KXPDQ�UHVRXUFH� VSHFLDOLW\�DQG� WKLV� LPSRUWLQJ�DQG�XVLQJ�FRPSXWHU�VXSSRUWWHG�LQIRUPDWLRQ�V\VWHP�IRU�EDVLV�IRQFWLRQV�ZLWK�D�
QHZ� ODERXU� ODZV��7KLV� FRPSDQLHV�PDNH� WR�SURGXFH� VHZLQJ�FRWWRQ� LQ�GHVLJQ�IRU�WDNH�RUGHUV�RQ�FORWKLQJ��FDUSHW�DQG�NLOLP��(YLWHNVWLO�KDYH�LQ�����SHUVRQQHO�IRU� FRPSDQ\�DQG� ,WHNV� LQ� ����SHUVRQQHO�� 7R� VHQW� JRRGV� LQ� FRXQWU\�DQG�RXW�
FRXQWU\�� 7KLV� VWXG\�� QHZ� ODERXU� ODZ� LQ� 7XUNH\�� WR� PDNH� WRJHWKHU� +XPDQ�5HVRXUFH�,QIRUPDWLRQ�V\VWHP�DQG�UHVXOWLQJ�LQ�DGYLVHG�WKLV�V\VWHP�IXQFWLRQV��,Q�WKLV�FRQFOXGLQJ�LV�WR��H[SODLQ�+XPDQ�5HVRXUFH�,QIRUPDWLRQ�6\VWHPV�RI�(YLWHNV�&RUSHUDWLRQ�&RPSDQ\�DQG�,WHNV�&RUSHUDWLRQ�&RPSDQ\�LQ��,VSDUWD�
� 7XUNH\�DQG�UHVXOWLQJ�LQ�DGYLVHG�WKLV�V\VWHP�IXQFWLRQV�
øQVDQ�.D\QDNODUÕ�%LOJL�6LVWHPL��<HQL�øú�.DQXQX���3UDWLN�%LU�dDOÕúPD�+XPDQ�5HVRXUFH� ,QIRUPDWLRQ� 6\VWHP��1HZ�/DERXU� /DZ��$�&DVH� 6WXG\� LQ�3UDFWLFH��

�

��*ø5øù�
%LUoRN�RUJDQL]DV\RQODUGD��LQVDQ�ND\QDNODUÕ��YH\D�SHUVRQHO�\|QHWLPL�RODUDN� GD� DGODQGÕUÕOPDNWD�� DODQÕ� ELU� NXUPD\� IRQNVL\RQ� RODUDN� \HU� DOÕU��2UJDQL]DV\RQXQ� DOW� ELULPOHULQGHQ� ELUL� RODUDN� IDDOL\HWOHUL� GHVWHNOHU�� %X�IRQNVL\RQODU�LQVDQ�ND\QDNODUÕ�\|QHWLFLOHUL� WDUDIÕQGDQ�VLVWHP�LoLQH�WDúÕQÕOÕU�YH�GL÷HU�RUJDQL]DV\RQ�IDDOL\HWOHULQL�HWNLOHU��
%XJ�Q�ELUoRN�RUJDQL]DV\RQODU��oDOÕúDQODUÕ�NHQGLOHUL� LoLQ�oRN�|QHPOL��YH� VÕNOÕNOD� oRN� SDKDOÕ�� ELU� ND\QDN� RODUDN� WDQÕPODPDNWDGÕUODU�� hONHOHULQ�WRSOXPVDO� \DSÕODUÕQGDNL� GH÷LúLPOHU�� \HUHO�� XOXVDO� YH� XOXVODUDUDVÕ� DODQGDNL�NXUDOODU�YH�\DVDODU��EXJ�Q�� LQVDQ�ND\QDNODUÕ�\|QHWLPLQL�JHoPLúWHQ�GDKD�oRN�NDUPDúÕN�KDOH�JHWLUPHNWHGLU��
øQVDQ� .D\QDNODUÕ� \|QHWLFLOHUL� JHQHO� RODUDN�� LQVDQ� ND\QDNODUÕ�SODQODPDVÕ�� NXUPD\OÕN� �øúH� DOÕQPD�� �FUHWOHQGLUPH� YH� J|UHYOHQGLUPH� JLEL���

� &KDUOHV�3$5.(5�DQG�7KRPDV�&$6(��0DQDJHPHQW� ,QIRUPDWLRQ�6\VWHPV��6WUDWHJ\�DQG�$FWLRQ� 6HFRQG� (GLWLRQ�� 0F*UDZ�+LO� ,QWHUQDWLRQDO� (GLWLRQV�� 0DQDJHPHQW� ,QIRUPDWLRQ�6\VWHPV�6HULHV��86$�1HZ�<RUN��������V������� 6FRWW�$��61(//��3DWULFLD�5��3('ø*2��DQG�*HRUJH�0��.5$:ø(&���³0DQDJLQJ�WKH�,PSDFW�2I� ,QIRUPDWLRQ� 7HFKQRORJ\� 2Q� +XPDQ� 5HVRXUFH� 0DQDJHPHQW´�� +DQGERRNRI� +XPDQ�5HVRXUFH�0DQDJHPHQW� (GLWHG�E\��*HUDOG�5��)(55ø(6���6KHUPDQ�'��526(1�DQG�'XUROG�7��%$5180��&DPEULGJH��0DVVRKXVHWWV��2[IRUG��%ODFNZHOO�+50�6HUYLFHV��������V������
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H÷LWLP� YH� JHOLúWLUPH�� SHUIRUPDQV� GH÷HUOHQGLUPH� YH� LúLQH� VRQ� YHUPH�IDDOL\HWOHUL\OH� PHúJXOG�UOHU�� $\UÕFD� øQVDQ� ND\QDNODUÕ� \|QHWLFLOHUL�� �FUHW�\DSÕODQGÕUÕOPDVÕ� YH� JHOLúWLULOPHVLQGHQ�� RUJDQL]DV\RQ� LoLQ� ID\GD� SDNHWOHULQLQ�KD]ÕUODQPDVÕQGDQ��VHQGLNDODUOD�P�]DNHUH�NRQWUDWODUÕQÕQ�\DSÕOPDVÕQGDQ�� LOJLOL�NDQXQODU�YH�NXUDOODUÕQ�WDNLS�HGLOPHVLQGHQ�GH�VRUXPOXGXUODU��
%X�GH÷LúLPOHU��LQVDQ�ND\QDNODUÕ\OD�LOJLOL�ELOJL�LKWL\DFÕQÕQ�QLWHOL÷L�YH�QLFHOL÷LQGH�E�\�N�ELU�DUWÕú�PH\GDQD�JHWLUPLúWLU��2UJDQL]DV\RQODU�WHPHO�LQVDQ�ND\QDNODUÕ� IRQNVL\RQODUÕQÕQ� \�U�W�OPHVLQGH� NDoÕQÕOPD]� RODUDN� ELOJLVD\DU�GHVWHNOL�ELOJL�VLVWHPOHULQH�\|QHOPHNWHGLUOHU���
$PDFÕPÕ]�� SHUVRQHO� E|O�POHULQLQ� LQVDQ� ND\QDNODUÕ� E|O�POHULQH�G|Q�ú�PGHNL� |]HOOLNOHUL� YH� EXQODUÕQ� |QHPL� YH� ELOJLVD\DU� GHVWHNOL� ELOJL�VLVWHPLQLQ� ROXúXPXQX� \HQL� Lú� NDQXQXQXQ� JHWLUGL÷L� G�]HQOHPHOHUOH� ELUOLNWH�J|VWHUPHNWHGLU��
6RQXo� RODUDN�� øQVDQ� .D\QDNODUÕ� %LOJL� 6LVWHPL¶QLQ� URO��� LQVDQ�ND\QDNODUÕ� IRQNVL\RQODUÕQGD� |QHPL� YH� NXOODQÕPÕ� DoÕNODQDFDNWÕU�� $\UÕFD�oDOÕúDQ� SHUVRQHOOHULQ� HWNLQOL÷L� YH� HWNLOLOL÷LQL� DUWWÕUPDGD� EX� ELOJL�WHNQRORMLOHULQLQ�QDVÕO�X\JXODQDFD÷Õ�EHOLUWLOHFHNWLU��7HRUL�YH�SUDWLNVHO�ER\XWXQX�ELUOLNWH� J|VWHULOPHVL� DPDoODQGÕ÷ÕQGDQ� øWHNV� YH� (YLWHNV� $�ù�¶QLQ� øQVDQ�.D\QDNODUÕ�%|O�P��LQFHOHQPLú��DNVD\DQ�\|QOHUL�LoLQ�|QHULOHU�VXQXOPXúWXU���

�

���ø16$1�.$<1$./$5,�%ø/*ø�6ø67(0ø¶1ø1�7$1,0,�
3HUVRQHO� ND\ÕW� VLVWHPL� G�]HQOHQPLú� GHSR� VLVWHPLGLU�� %X� ELOJLOHU�ELUH\OHULQ� oDOÕúPD�|\N�V�Q�� LoLQH� DOÕU� YH� RUJDQL]DV\RQXQ� LKWL\DoODUÕQD� J|UH�G�]HQOHQLU�� %X� ELOJLOHULQ� GHSRODQPDVÕQGD� ELOJLVD\DU� NXOODQÕOÕU� YH� JHQHOOLNOH�YHUL�WDEDQÕ�ROXúWXUXOXU��%X�ELOJLOHULQ�EDúWDQ�VRQD�G�]HQOHQPHVL��DQODPOÕ�KDOH�JHWLULOPHVL� ELOJLVD\DU� \DUGÕPÕ\OD� \HULQH� JHWLULOLU�� %XQD� OLWHUDW�UGH� ³øQVDQ�.D\QDNODUÕ� �3HUVRQHO�� %LOJL� 6LVWHPOHUL´� YH\D� ³%LOJLVD\DU� 'HVWHNOL� 3HUVRQHO�%LOJL�6LVWHPL´�GHQLOPHNWHGLU��
øQVDQ� ND\QDNODUÕ� \|QHWLFLOHUL� JHQHO� RODUDN�� LQVDQ� ND\QDNODUÕ�SODQODPDVÕ�� NXUPD\OÕN� �øúH� DOÕQPD�� �FUHWOHQGLUPH� YH� J|UHYOHQGLUPH� JLEL���H÷LWLP� YH� JHOLúWLUPH�� SHUIRUPDQV� GH÷HUOHQGLUPH� YH� LúLQH� VRQ� YHUPH�IDDOL\HWOHUL\OH� PHúJXOG�UOHU�� $\UÕFD� øQVDQ� .D\QDNODUÕ� \|QHWLFLOHUL�� �FUHW�\DSÕODQGÕUÕOPDVÕ� YH� JHOLúWLULOPHVLQGHQ�� RUJDQL]DV\RQ� LoLQ� ID\GD� SDNHWOHUL�KD]ÕUODQPDVÕQGDQ��VHQGLNDODUOD�P�]DNHUH�NRQWUDWODUÕQÕQ�\DSÕOPDVÕQGDQ�� LOJLOL�NDQXQODU�YH�NXUDOODUÕQ�WDNLS�HGLOPHVLQGHQ�GH�VRUXPOXGXUODU��

� 3$5.(5�DQG�&$6(��V����������� 'RQDOG� &855ø(�� 3HUVRQHO� ,Q� 3UDFWLFH�� )RU� WKH� 1HZ� ,3'�&33� %ODFNZHOO� %XVLQHVV�2[IRUG�� ������ V������ /XLV� 5�� *g0(=� ��0(-ø$��'DYLG� %�� %$/.,1�� 5REHUW� /�� &$5'<��0DQDJLQJ�+XPDQ�5HVRXUFHV� VHFRQG�HGLWLRQ��3UHQWLFH�+DOO��1HZ�-HUVH\��������V������ 3$5.(5� DQG� &$6(�� D�J�H��� V���������� 'HUHN� 7255ø1*721�� -RKQ� &+$30$1��(GLW|U�&DU\�/��&223(5��3HUVRQHO�0DQDJHPHQW� 3UHQWLFH�+DOO�øQWHUQDWLRQDO��,QF��/RQGRQ��������V����
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7�P� EX� DQODWÕODQODUÕ� LoLQH� DODQ� JHQHO� ELU� PRGHO� ùHNLO� �¶GH�J|VWHULOPLúWLU���
ùHNLO����øQVDQ�.D\QDNODUÕ�%LOJL�6LVWHPL��ø.%6��øoLQ�*HQHO�%LU�0RGHO��

.D\QDN��3DUNHU�DQG�&DVH��V�������
���ø16$1�.$<1$./$5,�%ø/*ø�6ø67(0ø¶1ø1�52/h�
�����*�QO�N�9HULOHULQ�%LOJLVD\DUD�<�NOHQPHVL�
%LOJLVD\DU�� E�\�N� ELU� KÕ]OD� ELOJL� V�UHoOHPH� \HWHQH÷LQH� VDKLS�� WHN�YH\D� VÕQÕIODQGÕUPD� úHNOLQGH� VD÷OÕNOÕ� RODUDN� YHULOHUL� YH� ELOJLOHUL� \HQLGHQ�G�]HQOH\HELOPH� YH� WHNUDUOD\DELOPH� |]HOOL÷L� J|VWHUHQ� ELU� PDNLQHGLU�� øQVDQ�ND\QDNODUÕ� \|QHWLPLQLQ� DPDoODUÕ� LoLQ� NXOODQÕOGÕ÷ÕQGD�� J�QO�N� LGDUL� LúOHULQ�\DSÕOPDVÕ� GÕúÕQGD�� ND\QDNODUÕQ� GDKD� HWNLQ� NXOODQÕOPDVÕQÕ� YH� LQVDQ�ND\QDNODUÕQGD� GDKD� |QHPOL� J|UHYOHU� LoLQ� EHOLUOL� SHUVRQHO� |]HOOLNOHULQL� |QH�oÕNDUDQ�DYDQWDMODU�\DUDWPDNWDGÕU��
�����.DUDU�9HUPHGH�%LOJL�6D÷ODPD�
2UJDQL]DV\RQ� VWUDWHMLVLQGH�� LQVDQ� ND\QDNODUÕQÕQ� SODQODQPDVÕQGD��|G�OOHQGLUPH�\|QHWLPLQGH��oDOÕúDQODUOD�RODQ�LOLúNLOHUGH�YH�GL÷HU�RUJDQL]DV\RQ�

�
� &855ø(��V������61(//�YH�GL÷HUOHUL��V������
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ND\QDNODUÕQGD� oHúLWOL� \ROODUOD� GHSRODQPÕú� YHULOHU� JHUHNOL� RODQ� ELOJL\H�G|Q�úW�U�OHUHN�NDUDU�YHUPH�V�UHFLQH�DNWDUÕOÕU��
ø.%6¶QLQ� URO�� EX� \�]GHQ�� SHUVRQHO� oDOÕúDQODUÕQÕQ� IDDOL\HWOHULQLQ�HWNLOL� YH� HWNLQ� ROPDVÕQÕ� VD÷ODGÕ÷Õ� JLEL�� \|QHWVHO� G�]H\GH� NDUDU� YHUPH�NDOLWHVLQL� GH� DUWÕUPDNWDGÕU�� ø.%6¶QLQ� RUJDQL]DV\RQ� LoHULVLQGH� NXUXOPDVÕ�PDOL\HWOL� J|U�OVH� GH�� X]XQ� YDGHGH� RSHUDV\RQHO� PDOL\HWOHULQ� G�ú�U�OPHVLQL�VD÷OD\DFDN�ELU�VLVWHP�G�]HQL�ROPDNWDGÕU��

����ø16$1� .$<1$./$5,� %ø/*ø� 6ø67(0ø¶1ø1� (/'(�� ('ø/0(6ø�
%XJ�Q� NXOODQÕODQ� VLVWHPOHULQ� oR÷X� VRIWZDUH� �%LOJLVD\DUODUÕQ�\D]ÕOÕPVDO� \DSÕVÕ�� úLUNHWOHUL� WDUDIÕQGDQ� JHOLúWLULOHQ� SDNHW� �|QFHGHQ�KD]ÕUODQPÕú��SURJUDPODUGÕU�� gQFHGHQ�KD]ÕUODQPÕú�SURJUDPODU�KDOHQ�JHOLúPH�DúDPDVÕQGDGÕU�� %LUoRN� RUJDQL]DV\RQXQ� VLVWHPLQGH� X\JXODQPDVÕ\OD�JHOLúWLULOPHNWHGLU�� $\UÕFD� VSHVLILN� GXUXPODU� LoLQGH� |]HOOLNOH� G�]HQOH\LFL�DUDoODUOD�� ]DPDQ� LoLQGH� ROXúWXUXOPD\D� oDOÕúÕOPDNWDGÕU�� %XUDGD� V|\OHQPHVL�JHUHNHQ�� SDNHW� SURJUDPODUÕQ� NXOODQÕFÕODUD� WHN� ELU� G�]HQ� WRSOXOX÷X�VXQDELOPHVLGLU��%XJ�Q�P�úWHUL� WHPHOOL�SDNHW�SURJUDPODU�JHOLúWLULOPHNWHGLU�NL�EX�oRN�|QHPOL�ELU�GH÷LúLPGLU���
$\UÕFD� ø.%6�� RUJDQL]DV\RQXQ� DQD� ELOJLVD\DU� VLVWHPL� �]HULQH� GH�NXUXODELOPHNWH�YH�EX�IDDOL\HW��RUJDQL]DV\RQ�LoHULVLQGH��ELU�X]PDQ�WDUDIÕQGDQ�\DSÕOPDNWDGÕU����
%LULQFL� EDNÕODQ� úH\�� KD]ÕU� SDNHW� SURJUDPODUÕQÕQ� PDOL\HWOHULQLQ�\�NVHN� J|U�OPHVLGLU�� )DNDW� WHPHOGH� ELOJL� VLVWHPOHULQL� NXUPD�� LúOHWPH� YH�\|QHWPH� LúOHYOHULQL� \DSDQ� PHVOHN� VDKLSOHUL� EXJ�Q� LoLQ� PDOL\HWOL�J|U�OPHNWHGLU��øON�EDNÕúWD�EX�PDOL\HW�J|U�OPHVH�ELOH��JHQHOOLNOH�RUJDQL]DV\RQ�VDKLSOHUL�WDUDIÕQGDQ�PDOL\HWOL�G�ú�Q�OPHNWHGLU���
øKWL\DFÕPÕ]� RODQ� YHULOHULQ� NÕVD� V�UHGH� GHSRODQÕS� ELOJL\H�G|Q�úW�U�OPHVLQGH�SDNHW�SURJUDPODUÕQ�RUJDQL]DV\RQD�ND]DQGÕUÕOPDVÕ��

JHUHNOLGLU�� %X�� YHULOHULQ� EHOLUOL� IRUPDWODUOD� GHSRODQPDVÕ� YH� JHUHNWL÷LQGH�\HQLGHQ�EDúYXUXOPDVÕQGD�|QHPOLGLU���
7�P� VLVWHPOHU� JLEL� |QFHGHQ� KD]ÕUODQPÕú� \D]ÕOÕP� SDNHW� SURJUDPODUÕ�GD� VÕQÕUOÕ� ELU� IRQNVL\RQD� VDKLSWLU� YH� ]DPDQ� LoHULVLQGH� LKWL\DFD� J|UH� \HQLGHQ�

�
� &855ø(��V����������� 'DOH� 6�%($&+�� 3HUVRQHO�� 7KH� 0DQDJHPHQW� 2I� 3HRSOH� $W� :RUN� )RXUWK� (GLWLRQ��0DFPLOOLRQ�3XEOLVKLQJ��&R���,QF��1HZ�<RUN�DQG�/RQGRQ��V������� 61(//�YH�GL÷HUOHUL��V����������3$5.(5�DQG�&$6(��V��������� &855ø(��V������
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G�]HQOHQPHVL�JHUHNPHNWHGLU��%X�NRQXGD�KkOD� WLFDUL�DODQGD� IDDOL\HW�J|VWHUHQ�\D]ÕOÕP� úLUNHWOHUL� \HWHUOL� ELU� VXQXP� VD÷OD\DPDPDNWDGÕU�� *HQHOOLNOH� WDYVL\H�HGLOHQ�� RUJDQL]DV\RQ� LoHULVLQGH� ELU� X]PDQÕQ� EXOXQPDVÕ� YH� VLVWHPLQ�RUJDQL]DV\RQXQ�LKWL\DoODUÕQD�J|UH�\HQLGHQ�G�]HQOHQPHVLQLQ�VD÷ODQPDVÕGÕU���
�
���ø16$1�.$<1$./$5,�%ø/*ø�6ø67(0ø¶1ø1�.858/0$6,�
%X� IDDOL\HW� LNL� \ROOD� ROXúWXUXOXU�� øON� |QFH�� SDNHW� SURJUDP�NXUXOGX÷XQGD�� EX� SURJUDP� W�P� ELOJLOHUH� VDKLS� ROPD\DELOLU�� %X� \�]GHQ��|QFHOLNOH� SHUVRQHO� ND\ÕWODUÕ� YH� GL÷HU� ELUoRN� YHULOHU� LKWL\DFD� J|UH� JLULOLU��*LULOHQ�ELOJLOHULQ� WHNQLN�NDUPDúÕNOÕ÷Õ�YH�KDFPL�\�]�QGHQ�EX�IDDOL\HWL�\HULQH�JHWLUHQ� LoLQ� |QHPOL� ELU� J|UHY� � YH� D\QÕ� ]DPDQGD� JD\UHW� J|VWHULFL� ELU�PHVOHN�J|U�QW�V�QH�VDKLS�RODELOHFHNWLU��$\UÕFD��EX�V�UHoWHNL�]DPDQ�L\L�NXOODQÕOPD]VD�VLVWHPLQ�NXUXOPDVÕ�LoLQ�JHUHNOL�RODQ�PDOL\HWL�DúDELOHFHNWLU�����
(÷HU�ND\ÕWODU�KHQ�]�ELOJLVD\DUGD�ROXúWXUXOPDGÕ\VD�YH�\HQL�ELU�VLVWHP�VDWÕQ�DOÕQPDVÕ�G�ú�Q�OP�\RUVD�EX�HVNL�VLVWHPGHQ�\HQL�VLVWHPH�ELOJL�JHoLúLQGH�ELU�³OLPDQ´�|]HOOL÷L�J|VWHUHQ��\D]ÕOÕP�VXQXFX�úLUNHWOHULQGHQ�GHVWHN�DOÕQPDVÕ��LúOHUL� NROD\ODúWÕUDFDNWÕU�� %X� NROD\ODúWÕUPD� KHP� ]DPDQ�� KHP� GH� PDOL\HW�DoÕVÕQGDQ� J|U�OHFHNWLU�� %X� HNVWUD� PDOL\HW� ROXúWXUDELOLU� IDNDW� NHQGLPL]LQ�ROXúWXUGX÷X�VLVWHP�PDOL\HWLQGHQ�ROGXNoD�GDKD�G�ú�N�RODFDNWÕU����
6LVWHPH�LON�]DPDQ��YHULOHULQ�ND\GHGLOPHVL�LúLQGH�HQ�L\LVL�EX�NRQXGD�LNL� YH\D� GDKD� ID]OD� LQVDQÕ� �*|UHY� VRUXPOX÷XQX� DODFDN�� VRUXPOX� WXWPDNWÕU��6HoLOHQ�LQVDQODU�EX�YHULOHULQ�JLULúLQGH�|QHPOL�ELU�\HUH�VDKLSWLU��d�QN��ELU�oRN�YHULOHU�YH�YH\D�ELOJLOHU�NLúL�YH�YH\D�RUJDQL]DV\RQ�LoLQ�JL]OLOLN�GHUHFHOHULQH�GH�VDKLS�RODFDNWÕU���
'L÷HU�KD\DWL�DúDPD�LVH��YHULOHUL�YH�YH\D�ELOJLOHUL�RUMLQDO�GRV\DODUÕQGD�DOÕNR\PDNWÕU��*HUHN�\HQL�VLVWHPH�DNWDUÕOPDVÕQGD��JHUHNVH�GH�WHNQLN�SUREOHP��9LU�V�� VLVWHP� o|NPHVL� YV«�� VRQXFXQGD�� EX� GRV\DODU� JHUHNOL� ELOJLOHULQ�ND\EROPDPDVÕQÕ� YH� \HQLGHQ� VLVWHPH� \�NOH\HELOPHPL]L� VD÷OD\DFDNWÕU�� %X�DúDPD\D� JHUHNWL÷L� JLEL� |QHP� YHULOPHGL÷L� YH� EX� NRQXGDNL� GLNNDWVL]OLNOHULQ�SDKDOÕ\D�PDOROGX÷X�J|U�OPHNWHGLU����
����ø16$1� .$<1$./$5,� %ø/*ø� 6ø67(0ø¶1'(�� 8<*8/$0$/$5�
%LUoRN�YH�GH÷LúLN�úHNLOOHUGH�ø.%6¶QLQ�X\JXODPDODUÕ�EXOXQPDNWDGÕU��)DNDW�DúD÷ÕGDNL�WHPHO�IRQNVL\RQODUÕ�W�P�VLVWHPOHU�NDSVDPDOÕGÕU����

��� 7255ø1*721��&+$30$1�DQG�&223(5��V��������� 61(//�YH�GL÷HUOHUL��V������������� &855ø(��V��������� 3$5.(5� DQG� &$6(�� V���������� &855ø(�� V������ 7255ø1*721�� &+$30$1� DQG�&223(5��V����
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x 3HUVRQHO�ND\ÕWODUÕ�
x øúH�DOPD�
x øúWHQ� D\UÕOPD� YH� J|UHY� GH÷LúLPOHUL� �KHU� QH� VHEHSOH� ROXUVD�ROVXQ��
x øQVDQ�ND\QDNODUÕ�\|QHWLPL�
x øQVDQ�ND\QDNODUÕ�SODQODPDVÕ�
x øQVDQ�ND\QDNODUÕ�JHOLúLPL�
x 3HUIRUPDQV�\|QHWLPL�
x 0DDúODU�YH��FUHWOHU�

'L÷HU� IRQNVL\RQODUÕQ� oDOÕúPDVÕQÕ� VD÷OD\DFDN� YHULOHU�� \XNDUÕGDNL�WHPHO� IRQNVL\RQODUGDQ� HQ� |QHPOLVL� RODQ� SHUVRQHO� ND\ÕW� VLVWHPLQGHQ�JHOPHNWHGLU�� %X� YHULOHU� ELOJLVD\DUD� JLULOLU�� ELUOHúWLULOLU�� GHSRODQÕU� YH�JHUHNWL÷LQGH�LKWL\DoODUD�J|UH�VÕQÕIODQGÕUÕOÕU�YH�DQODPOÕ�KDOH��ELOJL\H��JHWLULOLU��%X� \�]GHQ� KHU� ELU� oDOÕúDQOD� LOJLOL� SHUVRQHO� ND\ÕWODUÕQÕQ� \HUOHúWLULOPHVL� YH�LVWHQLOGL÷LQGH�WHNUDU�JHUL�oD÷UÕOPDVÕQGD��EX�ELOJLOHULQ�KHSVLQL�LoLQH�DODFDN�ELU�IRUP� ROXúWXUXOPDOÕGÕU�� %X� IRUP� LVWHQLOGL÷LQGH� J�QFHOOHúWLULOHELOHFHN� ELU�J|U�QW�\H�VDKLS�RODELOPHVL�ID\GDOÕGÕU���
%X�GHWD\ODUGD��oDOÕúDQODUOD� LOJLOL� WDULKVHO�ELOJLOHU�\HU�DOÕU��*HQHOOLNOH�KHU� ELU� SHUVRQHO� GHWD\ODUÕQGD�� GR÷XP� WDULKL�� FLQVL\HW�� PHGHQL� KDOL�� HWQLN�GXUXP� �ELUoRN� EDWÕ� �ONHOHULQGH� EX� YHUL� \HU� DOPDNWDGÕU��� HY� DGUHVL�� WHOHIRQ�QXPDUDVÕ��FLQVL\HW��oRFXNODUÕQ�\DúODUÕ��PHVOH÷L�JLEL�DQD�YHULOHU�\HU�DOPDNWDGÕU��%XQXQ� \DQÕ� VÕUD� KHU� RUJDQL]DV\RQ� JHUHNOL� GL÷HU� YHULOHUL� GH� NHQGL� ø.%6�LoHULVLQGH�KD]ÕUOD\DFD÷Õ�IRUPGD�\HU�YHUHELOLU��gUQH÷LQ��JHoPLúWH�\DSWÕ÷Õ�LúOHU��DOGÕ÷Õ��FUHWOHU��|QFHGHQ�oDOÕúWÕ÷Õ�\HUGHNL�J|UHYOHU��D\UÕOPD�VHEHSOHUL��DGUHV�YH�WHOHIRQODU�� ELOGL÷L� GLOOHU�� DOGÕ÷Õ� NXUVODU�� |÷UHQLP� GXUXPODUÕQÕQ� GHWD\ODUÕ� Y�E��$\UÕFD� VSHVLILN� DPDoODUGDQ� RODQ�� oDOÕúDQOD� LOJLOL� SHUIRUPDQV� YHULOHUL� YH�EXQODUÕQ� LVWDWLVWLNVHO� |Oo�P�QGH� \HU� DODFDN� SVLNRORMLN� YH� VRV\DO�GDYUDQÕúODUÕ\OD� LOJLOL� |Q� YHULOHUL� �*HoLUGL÷L� ND]DODU�� KDVWDOÕNODU�� WRSOXPVDO�LOLúNLOHUGHNL� EDNÕúÕ�� NDUDU� YHUPH� JLEL�� DODELOHFHNOHUL� NOLQLN� DQNHWOHUL� GH� \HU�DODELOLU����
ùHNLO��¶GH�ELU�|UQHN�³SHUVRQHO�GHWD\ODUÕ´�IRUPX�J|U�QPHNWHGLU���

��� $ODQ� 35ø&(�� 3ULQFLSOHV� RI� +XPDQ� 5HVRXUFH� 0DQDJHPHQW�� $Q� $FWLYH� /HDUQLQJ�$SSURDFK� %ODFNZHOO�%XVLQHVV��2[IRUG�DQG�0HVVDFKXVHWWV��86$�DQG�8.��������V��������
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ùHNLO�����3HUVRQHO�'HWD\ODUÕ��

.D\QDN���&XUULH��V�������
%X�IRUPODUÕQ�]DPDQ�LoHULVLQGH�GH÷LúWL÷LQL�YH�JHOLúWL÷LQL�J|UPHNWH\L]��%X�GHWD\OÕ�YHULOHULQ�\DUDUÕ��oDOÕúDQODU�KDNNÕQGD�GR÷UX�NDUDUODU�YHUHELOPHN�YH�RQODUÕ� L\L� ELU� úHNLOGH� DQOD\DELOPHNWLU�� g]HOOLNOH� oDOÕúDQÕQ� YH� \|QHWLFLQLQ���LOLúNLOHUGH� ELUELUOHULQL� DQOD\DELOPHVLQGH� |QHPOL� \DUDUODUÕ� RODELOPHNWHGLU��gUQH÷LQ�� oDOÕúDQ� SHUVRQHO� ELU� VRUXQOD� \|QHWLFL\H� JHOGL÷LQGH�� EX� LOLúNL�V�UHFLQGH� \|QHWLFL\H� JHUHNOL� DUND� SODQ� ELOJLOHULQL� VD÷OD\DFDN� YHULOHU� EX�IRUPODUGDQ� VD÷ODQÕU� YH� EX� YHULOHU� \|QHWLFL\H� NDUDU� YHUPH� V�UHVL� LoHULVLQGH�E�\�N�\DUDUODU�VD÷ODU��
%X� YHULOHU� YH� GHWD\OÕ� IRUPODU� ³:LQGRZV´� SURJUDPÕ\OD�ROXúWXUXODELOHFH÷L� JLEL�� GL÷HU� ELU� \RO� RODQ� ³KD]ÕU� SDNHW´� SURJUDPODUÕ\OD� GD�HOGH�HGLOHELOLU���
gUQH÷LQ�� <|QHWLP� ELOJL� VLVWHPOHULQGH� IDDOL\HW� J|VWHUHQ� /LNRP�)LUPDVÕ� ³/LNRP� 3UHVWR� <|QHWLP� %LOJL� 6LVWHPL´QL� JHOLúWLUPLúWLU�� g]HOOLNOH�NXOODQÕPÕ� NROD\� RODQ� YH� NXOODQÕFÕ\D� GDKD� oRN� |]HOOLN� VXQDQ� :LQGRZV�
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RUWDPÕQGD��N�o�N�YH�RUWD�|OoHNOL� ILUPDODUD� �.2%ø��\|QHOLN�RODUDN�EX��U�Q��WDVDUODPÕúWÕU����
(NVLNOLNOHUL� LVH�� |]HOOLNOH� SHUVRQHO� GH÷HUOHQGLUPH�� SODQODPD� JLEL�LQVDQ�ND\QDNODUÕ�\|QHWLPLQLQ�|QHPOL�IRQNVL\RQODUÕQÕQ�\HU�DOPDPDVÕGÕU��'DKD�|QFHGH� EDKVHWWL÷LPL]� JLEL� EX� |]HOOLNOHU� KkOD� SUDWLN� ELU� SDNHW� SURJUDPÕQD�G|N�OHPHPLúWLU���
g]HOOLNOH� ø.%6�³øQVDQ�ND\QDNODUÕ�SODQODPDVÕ´�IRQNVL\RQXQX�\HULQH�JHWLUHELOPHVL� LoLQ�� JHUHNOL� YHULOHULQ� NROOHNWLI� RODUDN� ELUELUOHUL\OH�LOLúNLOHQGLUHELOHFHN�� LVWDWLVWLN� ELOJLOHULQL� VXQDELOHFHN� YH� EXQODUÕ� NDUDU� YHUPH�V�UHFLQH� WDúÕ\DELOHFHN� ELU� V�UHFL� JHUoHNOHúWLUHELOPHOLGLU�� *HUHN� ³:LQGRZV´�JHUHNVH�GH�³:LQGRZV´�GÕúÕQGD�SDNHW�SURJUDPODUÕQ�KD]ÕUODQPDVÕQGD�DúD÷ÕGDNL�|]HOOLNOHU�\HU�DOPDOÕGÕU����
x dDOÕúDQÕQ� LúWHQ� D\UÕOPD� YH\D� J|UHY� GH÷LúWLUPH� GXUXPX��RUDQVDO���
x dDOÕúDQÕQ�GXUXPX��GXUD÷DQOÕN��GH÷LúLP�J�Q��D\��\ÕO�JLEL��
x <Dú�SURILOL�
x øo�YH�GÕú�oDOÕúDQ�SD]DUÕ�
x <HWHQHNOHU��EHFHULOHU�JLEL�|]HOOLNOHU�
%X�YHULOHU��LVWDWLVWLN�LúOHPOHUL\OH�úX�IRQNVL\RQODUÕ�\HULQH�JHWLULU��

)ÕUVDW�HúLWOL÷L�L]OHPH�GXUXPX�
.DUúÕODúWÕUPDOÕ�PDDú�YH��FUHW�|GHPH�SURILOL�
7RSODP�PDOL\HWOHU�LoHULVLQGHNL�oDOÕúDQODUÕQ�PDOL\HWOHUL�
dDOÕúDQODUÕQ��ELUH\�RODUDN�GH÷LO��SHUIRUPDQV�G�]H\OHUL�
(÷LWLP�0DOL\HWOHUL�

%X� ELOJLOHU� GH÷LúLN� JUDILNVHO� YH� GL÷HU� úHNLO� IRUPODUÕ� VD\HVLQGH�LKWL\DFD�J|UH�G�]HQOHQLS�NDUDU�YHULFLOHUH�VXQXOXU��gUQH÷LQ��KLVWRJUDP��oXEXN�KDULWDVÕ�� SDVWD�KDULWDVÕ� JLEL��%X�ELOJLOHULQ�JUDILNVHO� \|QWHPOHUOH� KD]ÕUODQPDVÕ�NDUDU�YHULFL�LoLQ�NROD\�RNXQPDVÕQÕ�YH�DQODPODQGÕUÕOPDVÕQÕ�VD÷ODU�YH�JHUHNVL]�D\UÕQWÕODUGDQ� NXUWDUÕU�� *HQHO� KHGHIH� X\JXQ� |]HW� ELOJLOHU� YHULOHFH÷L� JLEL� LNL�IDUNOÕ� GXUXPXQ� �LVWHQLOHQ� úH\H� J|UH�� NDUúÕODúWÕUÕOPDVÕQÕ� VD÷OD\DUDN� ³QH\GLN��QH� ROGXN�� QH� RODFD÷Õ]´� ��� 1H� GXUXPX�� J|U�QW�V�Q�� GH� NDUDU� YHULFLOHUH�J|VWHULU���

�
��� /LNRP� )LUPDVÕQÕQ� KD]ÕUODPÕú� ROGX÷X� ³/LNRP� 3UHVWR� <|QHWLP� %LOJL� 6LVWHPL´QLQ� WDQÕWÕP�EURú�U�� YH� NLWDSoÕ÷ÕQGD� GDKD� GHWD\OÕ� ELOJLOHU� EXOXQPDNWDGÕU�� $\UÕFD� ZZZ�OLNRP�FRP�WU��DGUHVLQGHQ�GH�EX�oDOÕúPDODU��WDNLS�HGLOHELOLU������ &855ø(�� V������ 35ø&(�� V�������� 5LFN\� :�� *5ø))ø1�� 0DQDJHPHQW� +RXJKWRQ� 0LIIOLQ�&RPSDQ\��/RQGRQ�DQG�%RVWRQ��������V����������
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ùHNLO� �¶WH� EX� NRQXGD� ELU� oDOÕúPD� KD]ÕUODQPÕúWÕU�� %X� oDOÕúPDGD� \Dú�SURILOL�YH�LQVDQ�VD\ÕVÕ�LOLúNLVL��o�IDUNOÕ�ER\XWWD�NDUúÕODúWÕUPDOÕ�LQFHOHQPLúWLU���
& (÷ULVL��oDOÕúDQ�LoHULVLQGH�SHUVRQHOLQ�\Dú�RUDQÕQÕQ�ROGX÷XQGDQ�ID]OD�D÷ÕUOÕNOÕ�ROGX÷XQX�J|VWHULU��%XUDGDNL�X\JXODPD��RODVÕOÕNOD�Lú\HULQGH�GHQH\LP�ER\XWXQXQ� NÕVD� ]DPDQD� X\JXQ� ROPDGÕ÷ÕQÕ�� LúLQ� X]XQ� V�UHGH� |÷UHQLOGL÷LQL�J|VWHUPHNWHGLU��$\UÕFD�EX�JUDILN�RUWD�G|QHPL� �]DPDQ� LoHULVLQGH��HOH�DODUDN��LOHUL�GH�RUJDQL]DV\RQGD�\�NVHN�ELU�HPHNOLOLN�VLQ\DOLQL�GH�YHUPHNWHGLU��%X�GD�J|VWHUL\RU�NL�\HNQHVDN�RODUDN�ELU�SUREOHP�GXUPDNWD�YH�RUJDQL]DV\RQXQ�EXQD�KD]ÕU�ROPDGÕ÷ÕQÕ�J|VWHUPHNWHGLU�����
ùHNLO����<Dú�3URILOL�*|U�Q�P�Q�Q�ø]OHQPHVL�

.D\QDN���&XUULH��V�������
�����%LOJLVD\DUGD�8\JXODPD�
%XUDGD�|]HOOLNOH�LKWL\Do�RODQ�NODY\H�\HWHQH÷L�YH�X\JXODPDGD�GH÷LúLN�SDNHW�X\JXODPDODUÕQÕ�VD÷OD\DELOHFHN�ELU�ELOJL�GRQDQÕPD�VDKLS�LQVDQ�J�F�G�U��3DNHW� SURJUDPÕ� VDWÕQ� DOÕQGÕ÷ÕQGD�� EX� SDNHW� SURJUDPÕ� DU]� HGHQ�RUJDQL]DV\RQODUGDQ�� H÷LWLP� DOÕQPDVÕ� \DUDUOÕGÕU�� *HQHOGH� EX� H÷LWLP�RUJDQL]DV\RQODUGDQ� VD÷ODQPDNWDGÕU�� %XQXQOD� ELUOLNWH� EX� SDNHW� SURJUDPODUÕ�NXOODQDELOHFHN� oDOÕúDQODUÕ� LVWLKGDP� HWPHN� HQ� E�\�N� \DUDU� VD÷OD\DFDNWÕU��g]HOOLNOH� EX� NRQXGD� H÷LWLP� NXUXPODUÕQÕQ� P�IUHGDW� SURJUDPODUÕ� oRN�|QHPOLGLU�� $\UÕFD� SL\DVDGD� EX� NRQXGD� VXQXP� \DSDQ� RUJDQL]DV\RQODU� GD�EXOXQPDNWDGÕU���

�
��� &855ø(��V����������



øQVDQ�.D\QDNODUÕ�%LOJL�6LVWHPL��øNEV���3UDWLN�%LU�<DNODúÕP��

� ���

&�����6���

g]HOOLNOH� UDSRU� \D]DELOHQ�� JUDILNVHO� oDOÕúPD� \DSDELOHQ� YH� EXQODUÕ�X\JXOD\DELOHQ�SURJUDPODUÕ�ELOHFHN�SHUVRQHOL�LVWLKGDP�HWPHN��RUJDQL]DV\RQXQ�W�P�QGHQ�JHOHFHN�YHULOHULQ�ø.%6¶\H�JLULOPHVLQL�KHP�NROD\ODúWÕUDELOHFHN�KHP�GH�KÕ]OÕ�DNÕúÕ�VD÷OD\DELOHFHNWLU��
øQVDQODU��LON�X\JXODPDODUGD��NL�EX�ELU�GH÷LPGLU��JHUJLQ�RODELOLU��IDNDW�]DPDQ�LoHULVLQGH�RUJDQL]DV\RQ�WDUDIÕQGDQ�YHULOHFHN�G�]HQOL�ELU�oDOÕúPD\OD�EX�WHGLUJLQOLNOHU� D]DODELOHFH÷L� JLEL�� |]HOOLNOH� L\L� ELU� X]PDQ� NLúL� YH\D� NLúLOHUOH��LoHUGHQ�YH\D�GÕúDUGDQ��GH�EX�oDOÕúPD�\�U�W�O�UVH�GDKD�YHULPOL�RODELOHFHNWLU��
g]HOOLNOH� EXJ�Q�� JHOLúWLULOHQ� KD]ÕU� SDNHW� SURJUDPODUÕQ� DPDFÕ��NXOODQÕFÕODUD� ³DUNDGDúOÕN´� KLVVL� YHUHUHN� E�\�N� NROD\OÕN� VD÷OD\DELOPHNWH� YH�RQODU� LoLQ� ]RU� RODQ� GXUXPX� NROD\ODúWÕUDELOPHNWHGLU�� gUQH÷LQ� EXJ�Q� LOHUL�WHNQRORML� YH� NDUPDúÕN� ELU� �U�QOHUH� VDKLS� RODQ� DUDED� SL\DVDVÕQGD� DUDEDODU��EXQODUÕ� \DSDQ� RWRPRELO� P�KHQGLVOHUL� WDUDIÕQGDQ� NXOODQÕOPDPDNWD�� IDNDW� ELU�GHID� DUDED� NXOODQDQ� úDKÕV�� EX� |]HOOLNOHUL� ELOPHGHQ�� NRUNPDGDQ� NXOODQPD\D�EDúODPDNWD� YH� ]DPDQ� LoHULVLQGH� EXQODUÕ� \DSDQODUGDQ� GDKD� ID]OD�SURIHV\RQHOOHúHELOPHNWHGLU���
%X� NRQXGD� QDVÕO� ³DUDED� HKOL\HWL´� NXUVODUÕ� G�]HQOHQLS�� VÕIÕUGDQ�|÷UHWLOL\RUVD�� EXJ�Q� |]HOOLNOH� ELOJLVD\DU� NXOODQÕPÕ� LoLQ� ELUoRN� RUJDQL]DV\RQ�GD� �JHUHN� WLFDUL� JHUHNVH� GH� H÷LWLP� NXUXPODUÕQGD�� NXUVODU�G�]HQOH\HELOPHNWHGLU�� %X� NRQXGD� H÷LWLP� NXUXPODUÕ� GD� JHQHOGHQ� VSHVLILN�NRQXODUD�NDGDU�P�IUHGDWODUÕQGD�EX�IDDOL\HWOHUH�\HU�YHUPHNWHGLU���

�
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g=(/�'(ö(5/(1'ø50(��%X�E|O�PGH�LVWHQLUVH��oDOÕúPDQÕQ�VLFLO�DPLUOHULQFH�|QHPOL�J|U�OHQ�|]HOOLNOHUL��EDúDUÕODUÕ��G|QHP�LoHULVLQGH�NDUúÕODúÕODQ�ROXPOX�ROXPVX]�GXUXP�YH�GDYUDQÕúODUÕ�DoÕNODQÕU�YH�LP]DODQÕU���
.D\QDN��(YLWHNV�$�ù��YH�øWHNV�$�ù��3HUVRQHO�YH�'LVLSOLQ�<|QHWPHOL÷L�
�
���6218d�9(�g1(5ø/(5�
(9ø7(.6� $�ù�� YH� ø7(.6� $�ù��� ø.%6� RUJDQL]DV\RQODUÕQÕQ�LQFHOHQPHVL�VRQXFX�úX�|QHULOHU�VXQXODELOLU��
2UJDQL]DV\RQXQ� LQFHOHQPHVL� VRQXFXQGD� LQVDQ� ND\QDNODUÕ�IDDOL\HWOHULQLQ� �]HULQGH� ELU� NDUPDúD� EXOXQPDNWDGÕU�� %X� J|UHY�� \HWNL� YH�VRUXPOXOXNODU�\HQLGHQ�G�]HQOHQPHOL��LQVDQ�ND\QDNODUÕQÕQ�NHQGL�IDDOL\HWOHULQL�\HULQH� JHWLUPHGH� *HQHO� 0�G�UH� ED÷OÕ� ³øQVDQ� .D\QDNODUÕ� 0�G�U�´�ROXúWXUXOPDOÕGÕU��$\UÕFD�EX�VRUXPOXOXN�GRV\DODUÕQGD�WHPHO�øQVDQ�.D\QDNODUÕ�IDDOL\HWOHULQLQ� \HU� DOPDPDVÕ� HNVLNOLNWLU�� d�QN�� EXQODU� ø.%6¶QLQ� |QHPOL�JLUGLOHULGLU�� øVLP� GH÷LúPLú� ROVD� GD� ELULP� JHQHO� RODUDN� ³3HUVRQHO� <|QHWLP´�J|U�Q�P�QH�VDKLS�J|U�QPHNWHGLU���
gUQHN�RODUDN�OLWHUDW�UH�X\JXQ�RODUDN�KD]ÕUODQDQ�GHWD\OÕ�³SHUIRUPDQV�GH÷HUOHQGLUPH� IRUPODUÕ´� ROPDVÕQD� UD÷PHQ� EX� IDDOL\HWOHULQ�� E|O�P�Q�VRUXPOXOXN�DODQÕQGD�\HU�DOPDPDVÕ�EX�WHVSLWLPL]L�GR÷UXODPDNWDGÕU��
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dDOÕúPDPÕ]GD� EH\D]� \DNDOÕODU� LoLQ� KD]ÕUODQPÕú� RODQ� Lú� EDúYXUXVX�IRUPX�LQFHOHQPLúWLU��0DYL�\DNDOÕODU� LoLQ�GH�KD]ÕUODQPÕú�RODQ�EX�IRUPODU�VRQ�GHUHFH�OLWHUDW�UH�ED÷OÕ�RODUDN�G�]HQOHQPLúWLU��%H\D]�\DNDOÕODU�LoLQ�KD]ÕUODQPÕú�RODQ�EX�IRUP�LOH��PDYL�\DNDOÕODU�LoLQ�KD]ÕUODQPÕú�RODQ�IRUP�DUDVÕQGDNL�WHPHO�IDUN� |÷UHQLP� ELOJLOHULQGH�� ELOJLVD\DU� ELOJLOHULQGH� YH� \DEDQFÕ� GLO� ELOJLOHULQGH�J|U�OPHNWHGLU��0DYL�\DNDOÕODU�LoLQ�|÷UHQLP�ELOJLOHULQGH��OLVDQV��\�NVHN�OLVDQV��GRNWRUD� ELOJLOHUL� \HU� DOPD]� LNHQ� VDGHFH� �QLYHUVLWH� ELOJLOHUL� \HU� DOPÕúWÕU��<DEDQFÕ� GLO� ELOJLOHUL� HQ� ID]OD� LNL�� ELOJLVD\DU� ELOJLOHULQGH� LVH� HQ� ID]OD� �o�SURJUDP� VÕUDODQPDNWDGÕU�� %X� ELOJLOHU� VHNW|U�Q� YH� RUJDQL]DV\RQXQ�LKWL\DoODUÕQD�J|UH�\HQLGHQ�G�]HQOHQHELOLU��
øú� V|]OHúPHVL� IRUPX� LVH� EH\D]� \DNDOÕ� SHUVRQHO� LoLQ�� WDP� V�UHOL�úHNOLQGH� HOH� DOÕQPÕúWÕU�� %X� V|]OHúPH� IRUPX� RUJDQL]DV\RQXQ� NHQGL�E�Q\HVLQGH�� NHQGL� LKWL\DoODUÕQD� J|UH� YH� LOJLOL� \DVDO� PHY]XDWOD� ELUOLNWH�G�ú�Q�OHUHN� VRQ� GHUHFH� GHWD\OÕ� KD]ÕUODQPÕúWÕU�� %X� GHWD\OÕ� ELOJLOHU� oDOÕúDQÕQ�WDNLS� HGLOPHVLQGH� RUJDQL]DV\RQ� VDKLSOHULQH� E�\�N� \�N� JHWLUHELOHFH÷L� JLEL��oDOÕúDQODU� LoLQ� GH� ELUoRN� GH]DYDQWDMODU� JHWLUPHNWHGLU��gUQH÷LQ� ELULQLQ� LKPDO�HGLOPHVL��oDOÕúDQÕQ�NROD\OÕNOD�LúLQH�VRQ�YHULOPHVLQL�VD÷OD\DELOHFHNWLU����
*|UHY� WDQÕPÕQGD� |UQHN� RODUDN� LGDUL� LúOHU� PHPXUX� YH� VHNUHWHU�XQYDQODUÕQÕQ�J|UHY�WDQÕPODUÕ�YHULOPLú�ROXS�EX�J|UHY�WDQÕPODUÕ�JHQHO�OLWHUDW�UH�X\JXQ� ELU� úHNLOGH� G�]HQOHQPH\H� oDOÕúÕOPÕúWÕU�� %XUDGD� |QHPOL� RODQ� JHQHO�WDQÕPODPD\OD� ELUOLNWH� RUJDQL]DV\RQXQ� NHQGL� N�OW�U�� LoHULVLQGH� R� J|UHY� LoLQ�KD]ÕUODQPÕú�VSHVLILN�J|UHY�WDQÕPODUÕQÕ�GD�EHOLUWPHN�ID\GDOÕ�RODFDNWÕU��$\UÕFD�J|UHY� WDQÕPÕ\OD� LOJLOL� ROPD\DQ� XQVXUODUÕ� GD� LoLQH� DOPDNWDGÕU�� gUQH÷LQ��oDOÕúPD�\HULQLQ�WHPL]�YH�G�]HQOL�ROPDVÕ��
6RQ�RODUDN�LVH�SHUVRQHO�SHUIRUPDQV�GH÷HUOHQGLUPH�IRUPX�LQFHOHQPLú�EX� IRUP� GD� OLWHUDW�UH� ED÷OÕ� RODUDN� VRQ� GHUHFH� GHWD\OÕ� ELU� úHNLOGH�G�]HQOHQPLúWLU�� )DNDW� RUJDQL]DV\RQ� LoHULVLQGH� EX� IRUPXQ� GH÷HUOHQGLULOPHVL�X]PDQ� ELU� HNLELQ� YH� GHSDUWPDQÕQ� J|UHYL� ROPDOÕGÕU�� %X� \�]GHQ� |QHULOHQ�RUJDQL]DV\RQ� GH÷LúLNOL÷LQGHQ� VRQUD� EX� IRUPGD� \HWNLOL�� øGDUL� YH� 0DOL� øúOHU�0�G�U�Q�Q�\HULQH��øQVDQ�.D\QDNODUÕ�0�G�U��\HU�DOPDOÕGÕU������
%XQXQOD�ELUOLNWH�\HQL�Lú�NDQXQXQXQ�|]HOOLNOH�Lú�J�YHQFHVLQH�\|QHOLN�PDGGHOHUL�� LQVDQ� ND\QDNODUÕ� \|QHWLFLOHULQLQ� J|UHYOHULQLQ� NDSVDPÕQÕ�JHQLúOHWPLú� YH� VRUXPOXOXNODUÕQÕ� DUWWÕUPÕúWÕU�� øQVDQ� ND\QDNODUÕ� \|QHWLFLOHUL�WDUDIÕQGDQ� Lú\HULQGH� oDOÕúDQODUD� LOLúNLQ� W�P� EHOJHOHULQ� G�]HQOL�� |]HQOL� YH�J�QFHO� ELU� úHNLOGH� PXKDID]D� HGLOPHVL�� Lú� V|]OHúPHVLQLQ� IHVKLQH� LOLúNLQ�GDYDODUGD� LúYHUHQLQ� LVSDW� \�N�PO�O�÷�� DoÕVÕQGDQ� |QHPOLGLU�� 7�P� EX�NDUPDúÕN�V�UHFLQ�L\L�WDNLS�HGLOPHVL�YH�G�]HQOHQPHVL�LoLQ�ø.%6¶QLQ�QH�NDGDU�|QHPOL�ROGX÷X�J|U�OPHNWHGLU��(YLWHNV�$�ù��LOH�øWHNV�$�ù���RUJDQL]DV\RQODUÕ�GD�ø.%6�VLVWHPOHULQL�NHQGL�X]PDQODUÕ\OD�ELUOLNWH�NXUPD\D�oDOÕúPDNWDGÕUODU���
%X� oDOÕúPDODUGD� SDNHW� SURJUDPÕ� ROXúWXUPDODUÕ� |QHPOL� RODELOLU��%XQXQ�LoLQ�øQVDQ�.D\QDNODUÕ�ELULPL�|QHULOHQ�RUJDQL]DV\RQ�HVQDVÕQGD�\HQLGHQ�WDQÕPODQPDOÕGÕU�� %|\OHFH� GL÷HU� ELULPOHUGHQ� JHOHQ� G�]HQOL� YHULOHU� NROD\� YH�KÕ]OÕ� ELU� úHNLOGH� ø.%6¶\H� JHOHFHN� YH� D\QÕ� DQGD� W�P� ELULPOHULQ� \|QHWLFLOHUL�



øQVDQ�.D\QDNODUÕ�%LOJL�6LVWHPL��øNEV���3UDWLN�%LU�<DNODúÕP��

� ���

&�����6���

LoLQ�JHUHNOL� RODQ�ELOJLOHU� NDUDU� YHUPH� V�UHFLQH� DNWDUÕODFDNWÕU��%X�NRQXGD� LON�EDNÕúWD� DQD�PHUNH]� ELOJLVD\DU� �]HULQH� ROXúWXUXODFDN� ø.%6� GDKD� VRQUD� \HQL�VLVWHPH�JHoLú�\DSDUNHQ��3DNHW�SURJUDPÕQD��ELU�OLPDQ�J|UHYL�\DSDFDNWÕU��ø.%6�SDNHW�SURJUDPÕ\OD�NDUDU�YHULFLOHUH�ELOJL�VD÷ODUNHQ��DQD�ELOJLVD\DU�VLVWHPLQGH�GH� GL÷HU� YHULOHU� GL÷HU� ELOJL� VLVWHPOHULQ� NXOODQÕPÕQD� DoÕN� RODFDNWÕU�� ø.%6��<|QHWLP� %LOJL� 6LVWHPOHULQLQ� ELU� DOW� VLVWHPL� RODUDN� GL÷HU� DOW� VLVWHPOHUOH��PXKDVHEH��SD]DUODPD�JLEL��ELUOLNWH�VD÷OÕNOÕ�oDOÕúDFDNWÕU���
6RQXo�RODUDN��RUJDQL]DV\RQODU�\HQL�Lú�NDQXQXQXQ�JHWLUGL÷L�NDSVDPOÕ�G�]HQOHPHOHUL� E�Q\HOHULQH� DGDSWDV\RQXQX� VD÷ODPDGD� YH� HWNLQ� UHNDEHW�XQVXUODUÕQÕ� |Q� SODQD� oÕNDUPDGD� NODVLN� SHUVRQHO� E|O�POHULQGHQ� NXUWXOPDQÕQ�VDGHFH� LVLP� GH÷LúLNOL÷LQGHQ� LEDUHW� ROPDGÕ÷ÕQÕ�� IRQNVL\RQHO� ELU� GH÷LúLP�ROGX÷XQX� ELOPHOLGLUOHU�� %X� \�]GHQ�� ELOJLVD\DU� GHVWHNOL� ELOJL� VLVWHPOHULQLQ�ROXúWXUXOPDVÕQD� KÕ]� YHUPHOLGLUOHU�� øQFHOHGL÷LPL]� úLUNHWOHU�� EX� HNVLNOLNOHULQL�NÕVD�V�UHGH�JLGHUPHOLGLUOHU��
'H÷LúLPGHQ� |QFH� YH� GH÷LúLPGHQ� VRQUD� YXNX� EXODQ� JHOLúPHOHUL�úLPGLGHQ� NHVWLUPHN� ]RU� RODFD÷ÕQGDQ� NL�� EX� ELU� V�UHFL� NDSVDPDNWDGÕU�� EX�GH÷LúLPLQ� JLGLúDWÕQÕ� VRPXW� RODUDN� VD\ÕVDO� YHULOHUOH� NDUúÕODúWÕUÕS�GH÷HUOHQGLUPHN�JHUHNLU��%X�oDOÕúPD� LVH�\HQL�ELU�DUDúWÕUPD�NRQXVX�RODFDN�YH�EHONL�GH�PDWHPDWLNVHO�\DNODúÕPODU�W�UHWLOHELOHFHNWLU����
øQVDQ� ND\QDNODUÕQD� \|QHOLN� \D]ÕOÕPODUÕQ� 7�UNL\H¶GHNL� LQVDQ�ND\QDNODUÕ�X\JXODPDODUÕQÕ� WDP�NDUúÕODPÕ\RU�ROPDVÕ��RUJDQL]DV\RQODUÕQ� LQVDQ�ND\QDNODUÕ� IDDOL\HWOHULQGH� ELOJL� VLVWHPLQH� JHoPHVLQL� \DYDúODWPÕúWÕU�� $QFDN�RUJDQL]DV\RQODUÕQ� EX� LKWL\DoODUÕ� JLGHUHFHN� oDOÕúPDODU� \DSPDVÕ� ID\GDOÕ�RODFDNWÕU��%X�D\QÕ�]DPDQGD�\D]ÕOÕP�RUJDQL]DV\RQODUÕ� LoLQ�GH� ID\GDOÕ�RODFDN��EX� DODQGD� SDNHW� SURJUDPODUÕQ� ROXúWXUXOPDVÕQD� KÕ]� YHUHFHNOHUGLU�� g]HOOLNOH�WHPHO� LQVDQ� ND\QDNODUÕ� IRQNVL\RQODUÕQGD� PDQXHO� ELOJL� VD÷ODPD� YH� WXWPD�V�UHoOHULQL� ELOJLVD\DUOÕ� ELOJL� VLVWHPLQH� ND\GÕUPDODUÕ� JHUHNPHNWHGLU�� %XQXQ�\DUDUODUÕQGDQ� ED]ÕODUÕ�� YHUL� GR÷UXOX÷XQGD� DUWÕú�� LúOHP� KÕ]ÕQGD� DUWÕú�� GDKD�NXOODQÕúOÕ��NDOLWHOL�VRQXoODU�YH�YHULPOLOLNWH�DUWÕúWÕU���
(OGH� HGLOHQ� ID\GDODU� LQVDQ� ND\QDNODUÕ� IRQNVL\RQXQXQ� UDNLS�RUJDQL]DV\RQODUOD� DUDVÕQGD� IDUN� \DUDWPDVÕ� YH� E|\OHFH� UHNDEHWWH� �VW�QO�÷��VD÷ODPDVÕGÕU��
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��� %($&+� 'DOH� 6��� 3HUVRQHO�� 7KH� 0DQDJHPHQW� 2I� 3HRSOH� $W� :RUN�)RXUWK�(GLWLRQ��0DFPLOOLRQ�3XEOLVKLQJ��&R���,QF��1HZ�<RUN�DQG�/RQGRQ��������
��� &855ø(� 'RQDOG�� 3HUVRQHO� ,Q� 3UDFWLFH�� )RU� WKH� 1HZ� ,3'�&33�%ODFNZHOO�%XVLQHVV�2[IRUG��������
��� (9ø7(.6�$�ù��YH�øWHNV�$�ù���3HUVRQHO�YH�'LVLSOLQ�<|QHWPHOL÷L�
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��� *g0(=� �� 0(-ø$� /XLV� 5��� %$/.,1� 'DYLG� %��� &$5'<� 5REHUW� /���0DQDJLQJ� +XPDQ� 5HVRXUFHV� VHFRQG� HGLWLRQ�� 3UHQWLFH� +DOO�� 1HZ�-HUVH\��������
��� *5ø))ø1��5LFN\�:��0DQDJHPHQW� +RXJKWRQ�0LIIOLQ�&RPSDQ\��/RQGRQ�DQG�%RVWRQ��������
��� øú�.DQXQX�
��� 3$5.(5� &KDUOHV� DQG� &$6(� 7KRPDV�� 0DQDJHPHQW� ,QIRUPDWLRQ�6\VWHPV�� 6WUDWHJ\� DQG� $FWLRQ� 6HFRQG� (GLWLRQ�� 0F*UDZ�+LO�,QWHUQDWLRQDO� (GLWLRQV�� 0DQDJHPHQW� ,QIRUPDWLRQ� 6\VWHPV� 6HULHV��86$�1HZ�<RUN��������
��� 35ø&(�$ODQ��3ULQFLSOHV�RI�+XPDQ�5HVRXUFH�0DQDJHPHQW��$Q�$FWLYH�/HDUQLQJ� $SSURDFK� %ODFNZHOO� %XVLQHVV�� 2[IRUG� DQG� 0HVVDFKXVHWWV��86$�DQG�8.��������
��� 61(//� 6FRWW� $��� 3('ø*2� 3DWULFLD� 5��� DQG� .5$:ø(&� *HRUJH� 0���³0DQDJLQJ�WKH�,PSDFW�2I�,QIRUPDWLRQ�7HFKQRORJ\�2Q�+XPDQ�5HVRXUFH�0DQDJHPHQW´�� +DQGERRNRI� +XPDQ� 5HVRXUFH� 0DQDJHPHQW� (GLWHG�E\��*HUDOG�5��)(55ø(6���6KHUPDQ�'��526(1�DQG�'XUROG�7��%$5180��&DPEULGJH��0DVVRKXVHWWV��2[IRUG��%ODFNZHOO�+50�6HUYLFHV��������
���� 7255ø1*721� 'HUHN�� &+$30$1� -RKQ�� (GLW|U�&DU\� /�� &223(5��3HUVRQHO�0DQDJHPHQW� 3UHQWLFH�+DOO�øQWHUQDWLRQDO��,QF��/RQGRQ��������
���� KWWS��ZZZ�OLNRP�FRP�WU�KWP�����������������������
�


