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g=(7�øQVDQODU� YDU� ROXS� KD\DWODUÕQÕ� GHYDP� HWWLUPH\H� EDúODGÕNODUÕQGD�oHúLWOL� WHKOLNHOHUOH� GH� Lo� LoH� ROPXúODU� YH� EX� WHKOLNHOHUGHQ� NRUXQPD� LVWH÷L�RQODUÕQ� HQ� EHOLUJLQ� LKWL\DoODUÕQGDQ� ELULVL� KDOLQH� JHOPLúWLU�� %X� ED÷ODPGD�ELUH\VHO� HPHNOLOLN� VLVWHPL� GH�� PHYFXW� VRV\DO� J�YHQOLN� VLVWHPLQLQ� ELU�WDPDPOD\ÕFÕVÕ�RODUDN��NDWÕOÕPFÕODUÕQ�HPHNOLOLN�G|QHPLQL�UDKDW�JHoLUHELOPHOHUL�LoLQ� LNLQFL� ELU� JHOLU� ROXúWXUPD\D� \|QHOLN� WDVDUODQPÕú� |]HO� NXUXPODU�WDUDIÕQGDQ� LúOHWLOHFHN� RODQ� ELU� VRV\DO� J�YHQOLN� VLVWHPL� RODUDN� X\JXODPD\D�VRNXOPXúWXU�� %X� oDOÕúPDGD� 7�UNL\H¶GH� JHUoHNOHúWLULOHQ� ELUH\VHO� HPHNOLOLN�UHIRUPX� V�UHFL� YH� VLVWHPGH� ELULNHQ� IRQODUÕQ� HNRQRPLGH� YH� PDOL� SL\DVDODU��]HULQGHNL�DUWDQ�|QHPL�LUGHOHQPLú�YH�EX�|QHPLQGHQ�GROD\Õ�GD��JHOLúPLú��ONH�|UQHNOHUL� GH� J|]� |Q�QGH� WXWXODUDN� VLVWHPLQ� JHOLúWLULOHELOPHVL� LoLQ� YHUJLVHO�WHúYLNOHUOH� GHVWHNOHQPHVLQLQ� JHUHNOLOL÷L� �]HULQGH� GXUXODUDN� |QHULOHU�JHOLúWLULOPLúWLU��
$%675$&7�6LQFH� WKH�EHJLQQLQJ�RI�KLV�H[LVWHQFH�� WKH�PDQNLQG�KDV�DOZD\V� OLYHG�XQGHU�VRPH�ULVN�RI�GDQJHUV�DQG�ZDQWHG�WR�JHW�ULG�RI�WKHP�ZKLOH�PDLQWDLQLQJ�KLV� OLIH� RQ� HDUWK�� +HQFHIRUWK�� LQ� DGGLWLRQ� WR� WKH� H[LVWLQJ� VRFLDO� VHFXULW\�V\VWHP�� LQGLYLGXDO� UHWLUHPHQW� V\VWHP�� ZKLFK� ZLOO� EH� RSHUDWHG� E\� SULYDWH�FRPSDQLHV�� KDV� EHHQ� SXW�RQ�HIIHFW� IRU� WKH� SHRSOH�ZKR� GHVLUH� WR� SDUWLFLSDWH�DQG� KDYH� D� ILQDQFLDOO\� PRUH� FRPIRUWDEOH� UHWLUHPHQW�� ,Q� WKLV� SDSHU�� WKH�GHYHORSPHQW� RI� WKH� LQGLYLGXDO� UHWLUHPHQW� UHIRUP�SURFHVV� LQ�7XUNH\� DQG� WKH�JURZLQJ�VLJQLILFDQFH�RI�WKH�DFFXPXODWHG�IXQGV�LQ�WKLV�V\VWHP�IRU�WKH�HFRQRP\�DQG�ILQDQFLDO�PDUNHWV��%HVLGHV��WKH�UROH�RI�WD[�LQFHQWLYHV�IRU�ERRVWLQJ�XS�WKH�V\VWHP�KDV�EHHQ�GLVFXVVHG�ZKLOH�H[DPLQLQJ�WKH�SUDFWLFHV�KDYH�EHHQ�GRQH�LQ�
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GHYHORSHG� FRXQWULHV� DQG� VRPH� SROLF\� VXJJHVWLRQ� KDYH� EHHQ� PDGH� RQ� WKH�VXEMHFW�� �%LUH\VHO�(PHNOLOLN�6LVWHPL��6RV\DO�*�YHQOLN�6LVWHPL��9HUJLVHO�7HúYLNOHU���,QGLYLGXDO�5HWLUHPHQW�6\VWHP��6RFLDO�6HFXULW\�6\VWHP��7D[�,QFHQWLYHV�
*ø5øù�
<HQL� HNRQRPLN� VLVWHPGH�� ILQDQVDO� SL\DVDODUÕQ� EDQNDFÕOÕN�� VHUPD\H�SL\DVDVÕ� YH� VLJRUWDFÕOÕN� JLEL� DOW� VHNW|UOHUL� DUDVÕQGDNL� VÕQÕUODU� |QHPOL� |Oo�GH�o|]�OPHNWH�YH�KDWWD�RUWDGDQ�NDONPDNWDGÕU��%XQXQ�ELU�VRQXFX�RODUDN�ILQDQVDO�SL\DVDODUÕQ�IDUNOÕ�VHNW|UOHULQGH�IDDOL\HW�J|VWHUHQ�NXUXPODU�ELUELUOHULQLQ�UDNLEL�NRQXPXQD� JHOPHNWH�� DUWDQ� UHNDEHW�RUWDPÕQD�ED÷OÕ� RODUDN� KL]PHW�PDOL\HWOHUL�G�úPHNWH� YH� NDOLWH� DUWPDNWD�� VHUPD\H� KDUHNHWOHUL� �]HULQGHNL� NÕVÕWODPDODU�NDOGÕUÕODUDN� WDVDUUXIODU� XOXVODU� DUDVÕ� G�]H\GH� \DWÕUÕPD� \|QOHQGLULOPHNWHGLU��hONHPL]GH����\ÕOÕ�DúNÕQ�ELU�V�UHGLU�GHYDP�HGHQ�\�NVHN�HQIODVW\RQLVW�RUWDP��\DWÕUÕPFÕODUÕQ�RUWD�YH�X]XQ�YDGHOL�\DWÕUÕP�\DSPDODUÕQÕ�HQJHOOHPHNWHGLU��*HOLU�GD÷ÕOÕPÕQD� EDNÕOGÕ÷ÕQGD�� VHUPD\H� SL\DVDODUÕQD� \|QOHQGLULOHELOHFHN� \HWHUOL�ELUH\VHO� WDVDUUXIODU� KHQ�]� LVWHQLOHQ� VHYL\HOHUGH� EXOXQPDPDNWDGÕU��.XUXPVDO�\DWÕUÕPFÕODU� �ONHPL]GH� \HWHULQFH� oHúLWOHQPHPLú�� |QHPOHUL� WDP� RODUDN�DQODúÕODPDPÕúWÕU�� %X� ED÷ODPGD�� ELUH\VHO� HPHNOLOLN� IRQODUÕQÕQ� KD\DWD�JHoLULOPHVL�|QHPOL�ELU�NDUDU�ROPXúWXU��
*�Q�P�]�Q� JHOLúPLú� �ONHOHULQLQ�� NDONÕQPD� V�UHoOHUL� LoHULVLQGH�NXOODQGÕNODUÕ� VHUPD\H� ELULNLPOHULQLQ� |QHPOL� ELU� ND\QD÷ÕQÕ� VRV\DO� J�YHQOLN�IRQODUÕ�YH�VRV\DO�J�YHQOL÷L�WDPDPOD\ÕFÕ�X]XQ�YDGHOL�SODQODUGD�ELULNHQ�IRQODU�ROXúWXUPDNWDGÕU�� %X� QRNWDGD�� YDUOÕNODUÕ� HULPH� V�UHFLQH� JLUPLú� RODQ� VRV\DO�J�YHQOLN�IRQODUÕ�LOH�YDUOÕN�G�]H\L�KHU�JHoHQ�\ÕO�DUWÕú�ND\GHWPHNWH�RODQ�VRV\DO�J�YHQOL÷L� WDPDPOD\ÕFÕ� RODQ� IRQODUÕ� D\UÕ� D\UÕ� GH÷HUOHQGLUPHNWH� \DUDU�EXOXQPDNWDGÕU��
6RV\DO� J�YHQOLN� IRQODUÕQÕQ� HNRQRPL\H� DU]ÕQÕQ� VHUPD\H� SL\DVDVÕ�\ROX\OD� JHUoHNOHúWL÷L� ELU� oRN� �ONHGH� VRV\DO� J�YHQOLN�� VLJRUWDFÕOÕN� YH� |]HO�HPHNOLOLN� IRQODUÕ� LOH� VHUPD\H� SL\DVDVÕQÕQ� NDUúÕOÕNOÕ� HWNLOHúLP� LoHULVLQGH�JHOLúPH� J|VWHUGL÷L� J|U�OPHNWHGLU�� $QFDN� ���� <�]\ÕOÕQ� VRQ� oH\UH÷LQGHQ�LWLEDUHQ� JHOLúPLú� YH� JHOLúPHNWH� RODQ� �ONHOHUGHNL� VRV\DO� J�YHQOLN�VLVWHPOHULQGH�RUWD\D�oÕNDQ�ILQDQVPDQ�NUL]L\OH�ELUOLNWH��VHUPD\H�SL\DVDODUÕQGD�GH÷HUOHQGLULOPHNWH� RODQ� IRQODU� D]DOPD� V�UHFLQH� JLUPLúWLU�� 6|]� NRQXVX�ILQDQVPDQ�NUL]LQLQ�JHUHNoHVL��VRV\DO�J�YHQOLN�VLVWHPLQLQ�GD\DQGÕ÷Õ�³GD÷ÕWÕP´�WHNQL÷LQLQ�GHPR÷UDILN�GH÷LúLPH�GX\DUOÕOÕ÷ÕQGDQ�ND\QDNODQPDNWDGÕU��
%X� ED÷ODPGD�� ELUH\VHO� HPHNOLOLN� IRQODUÕQÕQ� VHUPD\H� SL\DVDODUÕQD�ND]DQGÕUÕOPDVÕQGD� YHUJL� SROLWLNDODUÕ� YH� X\JXODPDODUÕQÕQ� |QHPL� GH� J|]� DUGÕ�

��� 'R÷DQ� &$16,=/$5�� ³6HUPD\H� 3L\DVDVÕQÕQ� *HOLúWLULOPHVLQGH� 9HUJL� 3ROLWLNDODUÕQÕQ� 5RO��
3DQHOL� .RQXúPDVÕ´� ��� 1LVDQ� ������ øVWDQEXO�� KWWS���ZZZ�WVSDNE�RUJ�WU�SDQHOOHU�YHUJL��
GFDQVL]ODU�KWP������������

��� dD÷DWD\� (5*(1(.21�� 6RV\DO� *�YHQOLN� )RQODUÕ� YH� 6HUPD\H� 3L\DVDVÕ�� øNWLVDW� 'HUJLVL��
1LVDQ�������6D\Õ�������V����
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HGLOPHPHOLGLU�� 7�UNL\H� DoÕVÕQGDQ� NRQX\D� EDNWÕ÷ÕPÕ]GD� GD�� PHYFXW� YHUJL�G�]HQOHPHOHUL� LOH� ELUH\VHO� HPHNOLOLN� VLVWHPL� |]HQGLULOPH\H� oDOÕúÕOPÕú� DQFDN�EX� QRNWDGD� JHOLúPLú� �ONHOHUOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� \HWHUVL]OLNOHU� J|]H�oDUSPDNWDGÕU��$\UÕFD� YHUJL� G�]HQOHPHOHULQGH� VÕNoD� J|U�OHQ� GH÷LúLNOLNOHU� GH�VLVWHPGHQ� EHNOHQHQ� ID\GD\Õ� D]DOWPDNWDGÕU�� %XQXQ� VRQXFX� RODUDN� YHUJL�G�]HQOHPHOHUL�� \XUW� LoLQGH� VHUPD\H� ELULNLPLQL� |]HQGLULFL� ROPDOÕGÕU��ELULNLPOHULQ�\XUW�LoLQGH�\DWÕUÕPODUD�\|QOHQGLULOPHVLQL�WHúYLN�HWPHOL��ELU�EDúND�LIDGH� LOH� VHUPD\HQLQ� \XUW� GÕúÕQD� oÕNPDVÕQÕ� JHUHNWLUHQ� YH\D� |]HQGLUHQ�K�N�POHU�LoHUPHPHOLGLU��WDVDUUXIODUÕQ�DOWÕQ��G|YL]��JD\UÕ�PHQNXO�JLEL�YHULPVL]�DODQODUD�GH÷LO�GDKD�YHULPOL�DODQODUD�\|QOHQGLUPHOLGLU��
%X� oDOÕúPDGD�� JHQHO� RODUDN� ELUH\VHO� HPHNOLOLN� VLVWHPL� WDQÕWÕOPÕú� YH�VLVWHPLQLQ� KD\DWD� JHoLULOPHVL� LOH� ELUOLNWH� VLVWHPGH� ELULNHFHN� RODQ� IRQODUÕQ�VHUPD\H�SL\DVDODUÕQD�YH�GROD\ÕVÕ\OD��ONH�HNRQRPLVLQH�ND]DQGÕUÕOPDVÕ�ER\XWX�LQFHOHQPLú�� VLVWHPLQ� JHOLúPHVLQGH� YHUJLVHO� WHúYLNOHULQ� |QHPL� JHOLúPLú� �ONH�X\JXODPDODUÕ� GD� GLNNDWH� DOÕQDUDN� RUWD\D� NRQPXú� YH� EX� NRQXGD� |QHULOHU�JHOLúWLULOPLúWLU��
�
���*(1(/�2/$5$.�626<$/�*h9(1/ø.�.$95$0,�
6RV\DO� J�YHQOLN� WHPHO� RODUDN� NLúLOHULQ� LVWHN� YH� LUDGHOHUL� GÕúÕQGD�PH\GDQD� JHOHQ� YH� RQODUÕQ� PDO� YDUOÕNODUÕQGD�� JHOLUOHULQGH� YH�YH\D� oDOÕúPD�J�F�QGH� ND\ÕSODUD� \RO� DoDUDN� NHQGLOHULQLQ� YH� JHoLQGLUPHNOH� \�N�PO��ROGXNODUÕ� NLúLOHULQ� \DúDPODUÕQÕQ� GHYDPÕQÕ� J�oOHúWLUHQ� \D� GD� LPNDQVÕ]� KDOH�JHWLUHQ� WHKOLNHOHULQ� ]DUDUODUÕQÕ� WHODIL� YH� WDQ]LP� HWPH\H� \|QHOLN� |QOHPOHUGHQ�ROXúPDNWDGÕU��
hONHPL]GH�VRV\DO�J�YHQOLN�VLVWHPL�KDOHQ�³GD÷ÕWÕP�VLVWHPL´�RODUDN�GD�DGODQGÕUÕODQ� JHOHQHNVHO� \|QWHPOL�� GL÷HU� ELU� GH\LúOH� oDOÕúDQ� DNWLI� NHVLPLQ�|GHGLNOHUL�SULPOHUOH�NHQGLQGHQ�|QFHNL�NHVLPLQ�VRV\DO�J�YHQOLN�KDUFDPDODUÕQÕ�ILQDQVH�HWWL÷L�\|QWHPOH�ILQDQVH�HGLOPHNWHGLU��
'�Q\DGD�GD�KDOHQ�HQ�\D\JÕQ�VRV\DO�J�YHQOLN�ILQDQVPDQ�VLVWHPL�RODQ�EX�PRGHOLQ�IDDOL\HWH�JHoWL÷L�LON�G|QHPOHUGH�D\OÕN�DODQ�NLúLOHULQ�VD\ÕVÕQÕQ�D]��SULP�|GH\HQ�NLúLOHULQ�VD\ÕVÕQÕQ�ID]OD�ROPDVÕ�QHGHQL\OH�ROXúDQ�UH]HUY�|QFHOHUL�EX�PRGHOLQ�VRV\DO�J�YHQOLN�LoLQ�LGHDO�PRGHO�ROGX÷XQX�G�ú�QG�UP�ú�YH�W�P�G�Q\DGD� \D\JÕQ� ELU� NXOODQÕP� DODQÕ� EXOPXúVD� GD�� ]DPDQOD� GHPRJUDILN�\DSÕGDNL� JHOLúPHOHU� LOH� DNW�HU\DO� KHVDSODUD� D\NÕUÕOÕN� WHúNLO� HGHQ� \DQOÕú�X\JXODPDODU� JLEL� QHGHQOHUOH� GD÷ÕWÕP� VLVWHPLQLQ� LoVHO� YH� GÕúVDO� FLGGL�GDUER÷D]ODUÕ� ROGX÷X� J|U�O�S� UHIRUP� oDOÕúPDODUÕ� YH� DUD\ÕúODU� \LQH� W�P�G�Q\DGD�KÕ]�ND]DQPÕúWÕU��

��� 7h6ø$'��7�UN�6RV\DO�*�YHQOLN�6LVWHPLQGH�<HQLGHQ�<DSÕODQPD�� øVWDQEXO��/HELE�<DONÕQ�
<D\ÕQODUÕ��(NLP�������<D\ÕQ�1R��7����±��������V�����

��� (UFDQ�%$<$=,7/,�� ³7�UN� 6RV\DO� *�YHQOLN� 6LVWHPLQGH�<HQL�'|QHP��%LUH\VHO� (PHNOLOLN´�
0XKDVHEH�YH�'HQHWLPH�%DNÕú��<ÕO����6D\Õ����(NLP�������V��������
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%LU� WDUDIWDQ� VRV\DO� J�YHQOLN� VLVWHPOHULQLQ� L\LOHúWLULOPHVLQH� \|QHOLN�X\JXODPDODU� V�UHUNHQ�� ELU� WDUDIWDQ� GD� G�Q\D� JHQHOLQGH� oRN� NDGHPHOL� VRV\DO�J�YHQOLN�VLVWHPOHULQH�JHoLú�\|Q�QGH�ELU�DQOD\Õú�NDEXO�J|UPHNWHGLU��<DOQÕ]FD�VRV\DO� VLJRUWDODU� \D�GD�VRV\DO�J�YHQOLN�KDUFDPDODUÕ��]HULQH� LQúD�HGLOPLú� WHN�NDGHPHOL� VRV\DO� J�YHQOLN� VLVWHPLQL� VRUXQVX]� RODUDN� GHYDP� HWWLUPHQLQ�P�PN�Q�ROPDPDVÕ�YH�VHYL\HVL�QH�NDGDU�\�NVHN�ROXUVD�ROVXQ��WHN�ELU�NXUXPXQ�VD÷OD\DFD÷Õ�VRV\DO�J�YHQOLN�JDUDQWLVLQLQ�\HWHUVL]�VHYL\HGH�NDOPDVÕ�QHGHQL\OH�oRN�NDGHPHOL�VLVWHPOHU�W�P�G�Q\DGD�JLGHUHN�\D\JÕQODúPDNWDGÕU��
hONHPL]GH� GD÷ÕWÕP� VLVWHPLQH� GD\DOÕ� LON� NDGHPH� 7�UN� VRV\DO�J�YHQOLN� VLVWHPL� EXJ�Q� JHOGL÷L� QRNWD� LWLEDUL\OH� JHOLUOHUL� JLGHUOHULQL�NDUúÕOD\DPD\DQ�� ����� \ÕOÕQGDQ� LWLEDUHQ� JLGHUHN� DUWDQ� PLNWDUODUGD� QDNLW�DoÕNODUÕ� YHUHQ�YH�EX�DoÕNODUÕQ�JHQHO�E�WoHGHQ�NDUúÕODQPDVÕ� QHGHQL\OH�PDNUR�HNRQRPLN� GHQJHOHUL� ROXPVX]� HWNLOH\HQ� ELU� ILQDQVDO� GDUER÷D]� \DúDPDNWDGÕU��*HQHO� E�WoHQLQ� GH� JHOLUOHUL� JLGHUOHULQL� NDUúÕOD\DPDGÕ÷ÕQGDQ� E�WoH� DoÕNODUÕ�NDPXQXQ� ERUoODQPDVÕ� \ROX\OD� ILQDQVH� HGLOPHNWH�� E|\OHFH� VRV\DO� J�YHQOLN�DoÕNODUÕ� \�NVHN� HQIODV\RQXQ� QHGHQOHULQGHQ� ELUL� KDOLQH� JHOPHNWH�� D\UÕFD� EX�V�UHoWH� NDPX� \DWÕUÕPODUÕQÕQ� D]DOPDVÕ� QHGHQL\OH� LVWLKGDP� RUDQÕQÕ� G�ú�U�F��HWNL�\DSPDNWDGÕU��

���%ø5(<6(/�(0(./ø/ø.�6ø67(0ø�
*HQHO� RODUDN� GHYOHW� NRQWURO�QGHNL� HPHNOLOLN� VLVWHPOHUL� LOH� |]HO�HPHNOLOLN� VLVWHPOHUL� DUDVÕQGDNL� |QHPOL� IDUN�� UHIDKÕQ� YH� RUWDODPD� LQVDQ�|PU�Q�Q� DUWÕúÕ\OD� VLVWHPGH� DUWDQ� ED÷ÕPOÕOÕN� RUDQÕQÕQ� �PDDú� DODQODUÕQ�oDOÕúDQODUD�RUDQÕ��GR÷DQ�\�N�Q�NDUúÕODQPDVÕQGD�RUWD\D�oÕNPDNWDGÕU��0HYFXW�PDDú� G�]H\OHUL\OH� ELOH� NDPX� GHQJHVLQGH� oRN� E�\�N� ELU� GHOLN� DoDQ� VRV\DO�VLJRUWD� VLVWHPLPL]L� UDKDWODWPDQÕQ� EX� QHGHQOH� WHN� \ROX�� o|]�P�Q� |]HO�HNRQRPL\H�WDúÕQPDVÕ�YH�|]HO�HPHNOLOLN�VLVWHPOHULQLQ�JHOLúWLULOPHVLGLU��
�����.DYUDP�YH�*HQHO�8\JXODPDODU�
%LUH\VHO� HPHNOLOLN� VLVWHPL�� 66.�� %D÷�.XU� YH� (PHNOL� 6DQGÕ÷Õ¶QÕQ�ROXúWXUGX÷X�NDPX�VRV\DO�J�YHQOLN�VLVWHPLQLQ�WDPDPOD\ÕFÕVÕ�RODUDN��ELUH\OHULQ�HPHNOLOL÷H� \|QHOLN� WDVDUUXIODUÕQÕQ� \DWÕUÕPD� \|QOHQGLULOPHVL� LOH� HPHNOLOLN�G|QHPLQGH�HN�ELU�JHOLU�VD÷ODQDUDN�UHIDK�G�]H\OHULQLQ�\�NVHOWLOPHVLQH�\|QHOLN�RODUDN� RUWD\D� oÕNDQ� ELU� |]HO� HPHNOLOLN� VLVWHPL� ROPDNOD� ELUOLNWH� HNRQRPL\H�X]XQ� YDGHOL� ND\QDN� \DUDWDUDN� LVWLKGDPÕQ� DUWÕUÕOPDVÕQD� YH� HNRQRPLN�NDONÕQPD\D�NDWNÕGD�EXOXQDQ�ELU�VLVWHPGLU��
%LUH\VHO� HPHNOLOLN�� ELU� �ONHGH� NDWÕOPDOÕ� VRV\DO� J�YHQOLN� VLVWHPLQLQ�EL]]DW� HVDVÕQÕ� ROXúWXUGX÷X� JLEL� �ùLOL� |UQH÷LQGH� ROGX÷X� JLEL��� HVDV� UHMLPLQ�

��� 7h6ø$'���D�J�H���V������
��� (UFDQ�%$<$=,7/,��D�J�P���V�����
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WDPDPOD\ÕFÕVÕ� SR]LV\RQXQGD� GD�RODELOPHNWHGLU� �\D\JÕQ�RODUDN�X\JXODQDQ�GD�EXGXU���
%X� VLVWHPGH�� NDWÕOÕPFÕODUÕQ� HPHNOLOLN� G|QHPLQL� J�YHQFH� DOWÕQD�DODFDN� ELULNLPOHU� G�]HQOHQPHNWHGLU�� %LUH\VHO� HPHNOLOLN� VLVWHPL� LOH� ELUOLNWH�X]XQ� YDGHOL� WDVDUUXIODUÕQ� ROXúPDVÕ� YH� YHULPOL� DODQODUD� \|QOHQGLULOPHVL��UHNDEHWoL� ELU� SL\DVD� HNRQRPLVLQLQ� JHOLúLPL�� KDOND� DU]ODUÕQ� KÕ]ODQDUDN�DUWPDVÕQD� RODQDN� VD÷OD\DQ� YH� VHUPD\H� SL\DVDVÕQÕQ� GHULQOHúPHVLQH� \RO� DoDQ�\HQL� ILQDQVDO� NXUXPODUÕQ� JHOLúPHVL� JLEL� IRQNVL\RQODU� ELUOLNWH�JHUoHNOHúPHNWHGLU��
�����6LVWHPLQ�$PDFÕ�YH�)D\GDODUÕ�
%LUH\VHO� HPHNOLOLN� VLVWHPLQLQ� DPDFÕ�� NDPX� VRV\DO� J�YHQOLN�VLVWHPLQLQ� WDPDPOD\ÕFÕVÕ�RODUDN�ELUH\OHULQ�HPHNOLOL÷H�\|QHOLN� WDVDUUXIODUÕQÕQ�\DWÕUÕPD� \|QOHQGLULOPHVL� LOH� HPHNOLOLN� G|QHPLQGH� HN� ELU� JHOLU� VD÷OD\DUDN�UHIDK� G�]H\OHULQLQ� \�NVHOWLOPHVL�� HNRQRPL\H� X]XQ� YDGHOL� ND\QDN� \DUDWDUDN�LVWLKGDPÕQ� DUWÕUÕOPDVÕ� YH� HNRQRPLN� NDONÕQPD\D� NDWNÕGD� EXOXQDQODU� DUDVÕQGD�J|Q�OO�� NDWÕOPD\D� GD\DOÕ� YH� EHOLUOHQPLú� NDWNÕ� HVDVÕQD� J|UH� ROXúDQ� ELUH\VHO�HPHNOLOLN�VLVWHPLQLQ�G�]HQOHQPHVL�YH�GHQHWOHQPHVLGLU��
6LVWHPGH� J|Q�OO�O�N� HVDVÕQD� J|UH� IRQ� ELULNWLUHFHN� RODQ� NLúLOHULQ�DODFDNODUÕ� LNLQFL� HPHNOLOLN� D\OÕ÷Õ� LOH� HPHNOLOLNOHULQGH� \HWHUOL� ELU� UHIDK�G�]H\LQGH� \DúDPD\D� GHYDP� HWPHOHUL� P�PN�Q� ROPDNWD�� GL÷HU� WDUDIWD� LVH�VLVWHPGH� ELULNHQ� IRQODUÕQ� JHUHN�PDNUR� HNRQRPLN� NRúXOODUD� JHUHNVH� SDUD� YH�VHUPD\H�SL\DVDODUÕQÕQ�JHOLúLPLQH�ROXPOX�NDWNÕODUÕ�J|U�OPHNWHGLU��
%X�IRQODUGDNL�ELULNLPOHU�X]XQ�YDGHOL�QLWHOLNOHUL�QHGHQL\OH�HNRQRPL\H�LVWLNUDU� ND]DQGÕUPDNWD�� VHUPD\H� SL\DVDODUÕQGD� \DWÕUÕP� HQVWU�PDQODUÕ� YH�W�UHYOHULQLQ� oHúLWOHQPHVLQH� \RO� DoPDNWD�� V�UHNOL� L]OHQLU� YHULPOL� \DWÕUÕPODUD�\|QHOPHN� VXUHWL\OH� �ONH� HNRQRPLVLQLQ� JHOLúPHVLQGH� DNWLI� URO�R\QDPDNWDGÕUODU��
%LUH\VHO� HPHNOLOLN� VLVWHPL�� VRV\DO� J�YHQOLN� NDYUDPÕQÕQ�|]HOOHúWLULOPHVL�� HNRQRPLN� J�F�Q� KDOND� GHYUHGLOPHVL�� NLúLVHO� |]J�UO�÷�Q�DUWÕUÕOPDVÕ�� HNRQRPLN� NDONÕQPDQÕQ� KÕ]ODQPDVÕ�� NLúLOHULQ� JHOHFH÷H� GDKD�J�YHQOH� EDNPDODUÕ� DQODPÕQÕ� JHWLUPHNWHGLU�� (PHNOLOLN� J�YHQFHVL� WDPDPHQ�GHYOHW� PHVHOHVL� ROPDNWDQ� oÕNDUDN�� ELUH\OHUL� NHQGL� \DúDPODUÕ� �]HULQGH� GDKD�oRN�V|]�VDKLEL�ROPD�|]J�UO�÷�Q��VD÷ODPDNWDGÕU��

��� øOKDQ�(*(��³'�Q\DGD�g]HO�(PHNOLOLN�6LVWHPOHUL�9H�%LUH\VHO�(PHNOLOLN�7DVDUUXI�9H�<DWÕUÕP�
6LVWHPL� .DQXQXQD� (OHúWLULVHO� %LU� %DNÕú´�� øNWLVDW� øúOHWPH� YH� )LQDQV� 'HUJLVL�� <ÕO� ����
6D\Õ������7HPPX]�������V��������

��� <XVXI� =L\D� 7235$.�� ³%LUH\VHO� (PHNOLOLN� 6LVWHPLQLQ� 6HUPD\H� 3L\DVDODUÕ� YH� g]HOOLNOH�
<DWÕUÕP� )RQODUÕ� 3RUWI|\� <|QHWLP� )DDOL\HWOHUL� %DNÕPÕQGDQ� 'H÷HUOHQGLULOPHVL´�� %LUH\VHO�
(PHNOLOLN� <DVDVÕ� YH� %HNOHQWLOHU� 3DQHOL�� ��� +D]LUDQ� ������ øVWDQEXO��
KWWS���ZZZ�ILQDQVNXOXS�RUJ�WU�HWNLQOLNOHU�WRSODQWLODU������������



'(0ø5�±�<$98=����

���

�����

%XUDGDQ� KDUHNHWOH�� ELUH\VHO� HPHNOLOLN� VLVWHPLQGHQ� EHNOHQHQ�ID\GDODUÕ�úX�úHNLOGH�|]HWOHPHN�P�PN�QG�U��
x $OW�\DSÕ�\DWÕUÕPODUÕ�LoLQ�JHUHNHQ�X]XQ�YDGHOL�IRQODUÕQ�ROXúPDVÕ��
x .DPXQXQ�X]XQ�YDGHOL�ERUoODQPDVÕQD�ROXPOX�HWNLVL��
x 7DVDUUXI�H÷LOLPLQH�ROXPOX�NDWNÕVÕ��
x g]HOOHúWLUPH�YH�KLVVH�VHQHWOHULQLQ�KDOND�DU]ÕQÕQ�KÕ]ODQPDVÕ��
x (PHNOLOL÷H� \|QHOLN� WDVDUUXIODUÕQ� PDOL� VLVWHPH� DNPDVÕ� YH�ND\ÕWOÕOÕ÷ÕQ�WHúYLNL��
x 6HUPD\H�SL\DVDODUÕQÕQ�GHULQOLN�ND]DQPDVÕ��
x %LUH\OHUH�\DWÕUÕPODUÕQÕ� NRQWURO�HGHELOHFHNOHUL� J�YHQOL�ELU�RUWDP�\DUDWPDVÕ��
6D\ÕODQ� EX� ID\GDODUÕQ� RUWD\D� oÕNDELOPHVL� LoLQ� GH� PXWODND� VLVWHPLQ�GR÷UX� NXUXOPDVÕ�� WHúYLN� HGLOPHVL� YH� GHQHWOHQPHVL� JHUHNPHNWH�� KHSVLQGHQ�|QHPOLVL�GH�X\JXODPDGD�J|VWHULOHFHN�SHUIRUPDQVWÕU��
%X� DODQGDNL� J�QFHO� JHOLúPHOHU� IRQ� HVDVÕQD� GD\DOÕ� VLVWHPOHU� LOH�ELUH\VHO� HPHNOLOLN� KHVDSODUÕ� HWUDIÕQGD� \R÷XQODúPDNWDGÕU�� .DWÕOÕPFÕODUD�HPHNOLOLN� IRQODUÕQÕ� NRQWURO� HWPH� YH� \DWÕUÕP� WHUFLKOHULQL� \DSPD� RODQD÷Õ� YH�VRUXPOXOX÷X�YHULOPHNWHGLU��
�
���'h1<$'$�%ø5(<6(/�(0(./ø/ø.�8<*8/$0$/$5,�
'H÷LúHQ� HNRQRPLN� úDUWODU�� G�Q\D� JHQHOLQGH� VRV\DO� J�YHQOLN�VLVWHPOHULQLQ�\HQLGHQ�\DSÕODQGÕUÕOPDVÕQÕ�VRQ����\ÕOÕQ�J�QGHPLQH�RWXUWPXúWXU��*HOLúPLú��ONHOHUGH�Q�IXVXQ�\DúODQPDVÕ�LOH�VRV\DO�J�YHQOLN�VLVWHPL�DNWLI�SDVLI�GHQJHOHULQLQ� ER]XOPD\D� EDúODPDVÕ�� JHOLúPHNWH� RODQ� �ONHOHUGH� LVH� GDKD�QLWHOLNOL�J�YHQOLN�KL]PHWL�YHULOPHVL�DPDFÕ�\HQLGHQ�\DSÕODQPDQÕQ�JHUHNoHVLQL�ROXúWXUPDNWDGÕU��'�Q\DGD�HPHNOLOL÷H�\|QHOLN�VRV\DO�J�YHQOLN�NRQXVXQGD�oRN�EDVDPDNOÕ�VLVWHPOHU�WHUFLK�HGLOPHNWHGLU��%LULQFL�EDVDPDNWD��]RUXQOX�NDWÕOÕPD�GD\DOÕ��VRV\DO�GHYOHW�ROPDQÕQ�JHUH÷L�RODUDN�KHU�ELUH\H�DVJDUL�ELU�JHOLU�VD÷ODPD�DPDoOÕ� HPHNOLOLN� VLVWHPL� LNLQFL� EDVDPDNWD� LVH� ELUH\OHULQ� HPHNOLOL÷H� \|QHOLN�J|Q�OO��WDVDUUXIODUÕQÕ�G�]HQOH\HQ�HPHNOLOLN�VLVWHPL�V|]�NRQXVXGXU��
'�Q\D��ONHOHULQH�EDNWÕ÷ÕPÕ]GD��EX� WHUFLKL�YDNWLQGH�\DSÕS�HPHNOLOLN�IRQODUÕQÕ� WRSOXPXQ� ILQDQVDO� VLVWHPL� LoLQGH� FLGGL� ELU� NRQXPD� WDúÕ\DQ� �ONH�

��� D�J�ZHE�VD\IDVÕ��
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VD\ÕVÕ�oRN�VÕQÕUOÕ�NDOPDNWDGÕU�������\ÕOÕ�VRQX�LWLEDUL\OH�EX�IRQODUÕQ�HQ�E�\�N�EHú� SL\DVDVÕ� WRSODP� ��� 7ULO\RQ� GRODU� KDFLPOH� $%'�� -DSRQ\D�� $YXVWUDO\D��+ROODQGD� YH� øQJLOWHUH¶GLU�� %X� IRQ� KDFPLQLQ� \DNODúÕN� �� 7ULO\RQ� GRODUOÕN�E|O�P�� VDGHFH� $%'¶GHGLU�� %�\�N� IRQODUÕQ� E|\OH� D]� VD\ÕGD� �ONHGH�\R÷XQODúPDVÕQD� UD÷PHQ� ROXúDQ� WDVDUUXI� |\OH� FLGGL� ELU� |Oo�\H� YDUPÕúWÕU� NL�2(&'� �ONHOHUL� WRSODPÕQGD� ILQDQVDO� YDUOÕNODUÕQ� NXUXPVDO� \DWÕUÕPFÕODU�DUDVÕQGDNL�GD÷ÕOÕPÕQGD�HPHNOLOLN�IRQODUÕ����¶OLN�SD\OD��VLJRUWD�úLUNHWOHULQGHQ�VRQUD�LNLQFL�VÕUD\D�\HUOHúPLúWLU���
'�Q\DGD� HPHNOLOLN� IRQODUÕQD� LOLúNLQ� DNWLI� E�\�NO�NOHUL� DúD÷ÕGD�J|U�OG�÷��JLEL�oRN�E�\�N�ER\XWODUD�XODúPÕú�EXOXQPDNWDGÕU��
7DEOR����*HOLúPLú�hONHOHUGH�(PHNOLOLN�)RQX�$NWLI�%�\�NO�÷��

� (PHNOLOLN�)RQX�$NWLI�%�\�NO�÷���0LO\DU����
����� ������
����� ������
����� �������
.D\QDN� ����������� ³.XUXPVDO� <DWÕUÕPFÕODUÕQ� hONH� .DONÕQPDVÕ� YH� HNRQRPLN�øVWLNUDU� h]HULQGHNL� (WNLOHUL´� .RQXOX� 7HEOL÷�� .XUXPVDO� <DWÕUÕPFÕODU�<|QHWLFLOHUL� 'HUQH÷L�� .DVÕP� ������ V����KWWS���ZZZ�N\G�RUJ�WU�GRZQORDGV�NXUXPVDOUDSRU�GRF�

$%'¶QLQ� WHN� EDúÕQD� �����¶LQH� VDKLS� EXOXQGX÷X� EX� SL\DVDGD�-DSRQ\D¶QÕQ�������� øQJLOWHUH¶QLQ��������+ROODQGD¶QÕQ������SD\Õ�YDUGÕU��%X�IRQODU�� �ONHOHULQ�HNRQRPLN�JHOLúPHOHULQGH� �ROPD]VD�ROPD]�RODQ�X]XQ�YDGHOL�ND\QDNODUGÕU�� $úD÷ÕGDNL� WDEORGD� ����� \ÕO� VRQX� LWLEDUL\OH� ED]Õ� 2(&'��ONHOHULQGH�HPHNOLOL÷H�\|QHOLN�IRQODU�LOH�*6<ø+�RUDQODUÕ�YHULOPLúWLU��
7DEOR����2(&'�hONHOHULQGH�(PHNOLOL÷H�<|QHOLN�)RQODU�øOH�*6<ø+�� 2UDQODUÕ�

h/.(/(5� 723/$0�)21��0ø/<$5���� 723/$0�)21�*6<ø+�����øWDO\D� ����� ����
$OPDQ\D� ������ ����
+ROODQGD� ������ �����
øQJLOWHUH� ������ �����
-DSRQ\D� �������� �����
$�%�'� �������� �����
.D\QDN� <XVXI� =L\D� 7235$.�� ³%LUH\VHO� (PHNOLOLN� 6LVWHPLQLQ� 6HUPD\H�3L\DVDODUÕ� YH� |]HOOLNOH� <DWÕUÕP� )RQODUÕ� 3RUWI|\� <|QHWLP� )DDOL\HWOHUL�%DNÕPÕQGDQ� 'H÷HUOHQGLULOPHVL´�� %LUH\VHO� (PHNOLOLN� <DVDVÕ� YH� %HNOHQWLOHU�3DQHOL�� ��+D]LUDQ�����øVWDQEXO�� KWWS���ZZZ�ILQDQVNXOXS�RUJ�WU�HWNLQOLNOHU��WRSODQWLODU������������
��� 7DVDUUXIODUD� $QJORVDNVRQ� <DNODúÕPÕ�� g]HO� (PHNOLOLN��

KWWS���ZZZ�PLOOL\HW�FRP�WU�R]HO�LV\DVDP��������\D]DU�QDV�KWPO������������
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%X� IRQODUÕQ� X]XQ� YDGHOL� \DSÕVÕ�� E�\�NO�÷�� YH� NXUXPVDO� \DWÕUÕPFÕ�NLPOL÷L� LOH� VHUPD\H� SL\DVDODUÕQGDNL� HWNLQOL÷L� HNRQRPLN� JHOLúPHQLQ� LWLFL�J�F�Q��ROXúWXUPDNWDGÕU��
$%'� HPHNOLOLN� VLVWHPLQGH�� ����� \ÕOÕ� VRQX� LWLEDUL\OH�� ROXúDQ�E�\�NO�N������WULO\RQ�GRODU�VHYL\HVLQGHGLU��%XQXQ�����¶VL�\DWÕUÕP�IRQODUÕQGD�ROXS�� NDODQ�E|O�P� LVH� HPHNOLOLN� IRQODUÕ�� VLJRUWD� úLUNHWOHUL�� EDQNDODU� YH� DUDFÕ�NXUXOXúODU�WDUDIÕQGDQ�\|QHWLOPHNWHGLU���
$%'¶GH�����WULO\RQ�GRODU�DNWLI�GH÷HU�WRSODPÕ�RODQ�HPHNOLOLN�\DWÕUÕP�IRQODUÕ�� WRSODP�\DWÕUÕP� IRQODUÕQÕQ�����¶LQL�ROXúWXUPDNWDGÕU��7RSODP�\DWÕUÕP�IRQODUÕ� LoHULVLQGH� � KLVVH� VHQHWOHUL� D÷ÕUOÕ÷Õ� �� ���� EXQD� NDUúÕOÕN� HPHNOLOLN�\DWÕUÕP�IRQODUÕ�LoHULVLQGHNL�KLVVH�VHQHWOHUL�D÷ÕUOÕ÷Õ�����¶GLU��(PHNOLOLN�\DWÕUÕP�IRQODUÕQÕQ� ���¶OÕN� E|O�P�� LVH� VDELW� JHWLULOL� NÕ\PHWOHUGHQ� ROXúPDNWDGÕU��%XUDGDQ� GD� J|U�OHFH÷L� JLEL�� HPHNOLOLN� IRQODUÕQGDQ� VHUPD\H� SL\DVDODUÕQD�|QHPOL�E�\�NO�NWH�ELU�IRQ�DNWDUÕOPDNWDGÕU���
%LUH\VHO� HPHNOLOLN� SL\DVDVÕQÕQ� ����� \ÕOÕ� LoHULVLQGH� \DNODúÕN� ���0LO\DU�$%'�'RODUÕ� SULP��UHWLPLQH� YH�����0LO\DU�$%'�'RODUÕ� WRSODP� IRQ�E�\�NO�÷�QH�XODúDFD÷Õ�|QJ|U�OPHNWHGLU��7DEL�NL�HNRQRPLQLQ�KÕ]OÕ�E�\�PHVL�YH� NLúL� EDúÕQD� G�úHQ� JHOLU� VHYL\HOHULQLQ� DUWPDVÕ� LOH� ELUH\VHO� HPHNOLOLN�SL\DVDVÕQÕQ� EX� VHYL\HOHUGHQ� GDKD� \�NVHN� SL\DVD� E�\�NO�NOHULQH� XODúPDVÕ�EHNOHQPHNWHGLU���

���7h5.ø<(¶'(�%ø5(<6(/�(0(./ø/ø.�'h=(1/(0(6ø�
6RV\DO� J�YHQOLN� VLVWHPLPL]LQ� �o� WHPHO� NXUXPX� RODQ� YH� SULP�NDUúÕOÕ÷ÕQGD� �\HOHULQH� oHúLWOL� VRV\DO� ID\GDODU� VD÷OD\DQ� 66.�� %D÷�.XU� YH�(PHNOL�6DQGÕ÷Õ��X]XQ�V�UHGLU�ILQDQVDO�J�oO�NOHU�LoHULVLQGH�EXOXQPDNWDGÕU��%X��o� NXUXPXQ� HPHNOLOHULQH� VXQGXNODUÕ� KL]PHWOHU� YH� VD÷ODGÕNODUÕ� ID\GDODU�NRQXVXQGD� JHQHO�ELU�PHPQXQL\HWVL]OLN�PHYFXWWXU��%XQD� UD÷PHQ�� NXUXPODUD�|GHQHQ� SLULP� YH� DLGDWODUÕQ� WXWDUÕ�� EX� �o� NXUXPD� JHQHO� E�WoHGHQ� DNWDUÕODQ�ND\QDNODUÕQ�VRQ�\HGL�\ÕOGDNL�WRSODPÕ��R�\ÕOODUÕQ�RUWDODPD�GRODU�NXUX�LOH�������PLO\DU�'RODUÕ�DúPÕúWÕU�������\ÕOÕQÕQ� LON�G|UW�D\ÕQGD�GD�� \LQH�JHQHO�E�WoHGHQ�EX� �o� NXUXPD� ILQDQVPDQ� DoÕNODUÕQÕQ� NDSDWÕOPDVÕ� DPDFÕ\OD� DNWDUÕODQ�ND\QDNODUÕQ� WRSODPÕ� ���� NDWULO\RQ� OLUDGÕU�� 6RV\DO� J�YHQOLN� NXUXPODUÕQD�DNWDUÕODQ� EX� ND\QDNODU�� E�WoH� DoÕNODUÕQÕQ� GD� |QHPOL� ELU� JHUHNoHVL� KDOLQH�JHOPLú�EXOXQPDNWDGÕU���

���� <XVXI�=L\D�7235$.��D�J�ZHE�VD\IDVÕ�
���� D�J�ZHE�VD\IDVÕ��
���� &KULVWRSKH� $1*28/9$17�� ³%LUH\VHO� (PHNOLOLN� 6LVWHPLQGH� %DúDUÕQÕQ� 6ÕUODUÕ´�� $FWLYH�

'HUJLVL��$FWLYHOLQH�$FWLYLW\��7HPPX]�������V����
���� 0HKPHW� .25.868=�� ³%LUH\VHO� (PHNOLOLN� 6LVWHPL� øoLQ� 1HOHU� <DSÕOPDOÕ"´�

KWWS���YHUJLJXQGHP�FRP����PDNDOH�DDPDNDOH�������������
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6RV\DO� J�YHQOLN� UHIRUPXQXQ� ELU� SDUoDVÕ� RODUDN� KD]ÕUODQDQ� %LUH\VHO�(PHNOLOLN� 7DVDUUXI� YH� <DWÕUÕP� 6LVWHPL� .DQXQX� �� (NLP� ����� WDULKLQGH�\�U�UO�÷H� JLUPLúWLU�� %X� WDULK� 7�UNL\H¶GH� ELUH\VHO� HPHNOLOLN� VLVWHPLQLQ�EDúODQJÕFÕ�RODUDN�NDEXO�HGLOPHNWHGLU��
%LUH\VHO� HPHNOLOLN� VLVWHPL�� HPHNOLOL÷H� \|QHOLN� WDVDUUXI� YH� \DWÕUÕP�VLVWHPL�ROXS��NDPX�VRV\DO�J�YHQOLN�VLVWHPLQL�WDPDPOD\ÕFÕ�|]HOOLN�DU]�HWWL÷LQL�\XNDUÕGD� EHOLUWPLúWLN�� <DSÕODQ� G�]HQOHPHOHU� LOH� NDPX� VRV\DO� J�YHQOLN�VLVWHPLQH� HN�RODUDN�ELUH\OHUH� LVWHGLNOHUL� WDNGLUGH�� \DQL� J|Q�OO�� NDWÕOÕPODUÕQD�ED÷OÕ�RODUDN�LNLQFL�ELU�HPHNOLOLN�JHOLUL�HOGH�HGHELOPHOHULQLQ�\DVDO�DOW�\DSÕVÕQÕQ�ROXúWXUXOPDVÕ� DPDoODQPÕúWÕU�� %|\OHOLNOH� ELUH\OHU�� NHQGL� WDVDUUXIODUÕ� YH�EXQODUÕQ� JHWLULOHUL� LOH� RUDQWÕOÕ� RODUDN� HPHNOLOLNOHULQGH� HN� ELU� JHOLUH� VDKLS�RODFDNODUGÕU�� %XUDGD� HVDV� DPDo�� HPHNOLOLNWH� HOGH� HGLOHFHN� HN� ELU� HPHNOLOLN�JHOLUL�LOH�NDWÕOÕPFÕQÕQ�UHIDK�G�]H\LQLQ�DUWPDVÕQD�NDWNÕGD�EXOXQPDNWÕU���
����� \ÕOÕ� 0DUW� D\ÕQGDQ� EX� \DQD� VLVWHPGH� IDDOL\HW� J|VWHUHFHN�HPHNOLOLN� úLUNHWOHULQLQ� EDúYXUXODUÕ� \DSÕOPDNWDGÕU�� .DQXQGD� YH� EX� NDQXQD�GD\DQÕODUDN� oÕNDUÕODQ� WHEOL÷OHUGH��EX� úLUNHWOHU� LoLQ� �o� DúDPDOÕ�ELU� L]LQ� V�UHFL�|QJ|U�OP�úW�U�� %LULQFL� DúDPDGD�� HPHNOLOLN� úLUNHWOHULQH� +D]LQH�0�VWHúDUOÕ÷ÕQÕQ�ED÷OÕ�ROGX÷X�%DNDQ�WDUDIÕQGDQ�NXUXOXú�L]QL�YHULOPHNWH��LNLQFL�DúDPDGD�� +D]LQH� 0�VWHúDUOÕ÷Õ�� NXUXOXú� L]QL� DODQ� úLUNHWOHUH� IDDOL\HW� L]QL�YHUHFHN�YH��o�QF��DúDPDGD�GD�� IDDOL\HW� L]QL�DOPÕú�RODQ�HPHNOLOLN� úLUNHWOHUL��IRQ�NXUPD�L]QL�LoLQ�6HUPD\H�3L\DVDVÕ�.XUXOX¶QD�EDúYXUPDNWDGÕUODU��
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7�UNL\H� DoÕVÕQGDQ� NRQX\D� EDNÕOGÕ÷ÕQGD�� YHUJL� LQGLULPL� \DSÕODFDN�PDWUDKODUÕQ�JHQLú�WXWXOPDVÕ�YH�VWRSDMODUÕQ�GDKD�G�ú�N�RUDQODUGD�G�]HQOHQPHVL�LOH� VLVWHP� EDúODQJÕoWD� FD]LS� KDOH� JHWLULOPHOLGLU�� %XUDGDQ� KDUHNHWOH�� X]XQ�YDGHGH� WDVDUUXI� H÷LOLPL� YH� HPHNOL� JHOLU� WDEDQÕ� DUWDFD÷ÕQGDQ� GHYOHW� Lo�ERUoODQPD� PDOL\HWL� G�úHFHN�� VHUPD\H� SL\DVDODUÕQÕQ� JHOLúPHVL� LOH�YHUJLOHQGLULOHELOLU�ND\ÕWOÕ�JHOLUOHUGH�DUWÕú�RODFDNWÕU��
hONHPL]GH� ³%LUH\VHO� (PHNOLOLN� 7DVDUUXI� YH� <DWÕUÕP� 6LVWHPL�.DQXQX´� LOH� VRV\DO� J�YHQOLN� VLVWHPLQGH� \DSÕODQ� EX� |QHPOL� GH÷LúLNOLNWHQ�VRQUD�� LNLQFL� DúDPD�RODUDN�EX� VLVWHPLQ�YHUJL� NDQXQODUÕ� LOH� GH�GHVWHNOHQPHVL�JHUHNPHNWHGLU��%X� DPDoOD� ������� ����� WDULKLQGHQ� LWLEDUHQ� \�U�UO�÷H� JLUPLú�RODQ� ����� VD\ÕOÕ�.DQXQ� LOH� oHúLWOL� YHUJL� NDQXQODUÕQGD� GH÷LúLNOLNOHU� \DSÕOPÕú�ROXS��EX�GH÷LúLNOLNOHUOH�ELUH\VHO�HPHNOLOLN�VLVWHPL�YHUJL�NDQXQODUÕ� WDUDIÕQGDQ�GD�NDSVDQPÕúWÕU���
����������6D\ÕOÕ�.DQXQ�øOH�*HWLULOHQ�<HQLOLNOHU�
����� 6D\ÕOÕ� .DQXQ� LOH� JHWLULOHQ� HQ� |QHPOL� G�]HQOHPH�� ELUH\VHO�HPHNOLOLN�NDWNÕ�SD\ODUÕ\OD�LOJLOL�KXVXVODUÕQ�YHUJL�NDQXQODUÕQD�JLUPLú�ROPDVÕ�YH�úDKÕV� VLJRUWD� SULPL� |GHPHOHUL� NRQXVXQGD� \DSÕODQ� GH÷LúLNOLNOHUGLU�� %X�

���� ùHQRO� 6HUNDQ� ù(17h5.�� g]HO� (PHNOLOLN� )RQODUÕQGD� 9HUJLOHQGLUPH� 9H� )RQ� <|QHWLPL��
KWWS���ZZZ�WVUVE�RUJ�WU�SULYDWH�WUN�VD\L���LQFHOH���KWP�����������
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GH÷LúLNOLNOHU� ����������� WDULKLQGHQ� LWLEDUHQ� JHoHUOL� ROXS�� EX� WDULKH� NDGDU�|GHQHQ� úDKÕV� VLJRUWD� SULPOHULQGH� ����� 6D\ÕOÕ� .DQXQ� |QFHVLQGHNL� K�N�POHU�X\JXODQDFDNWÕU��
(VNL� VLVWHPGH� \HU� DODQ� YH� |GHQHQ� úDKÕV� VLJRUWD� SULPOHULQLQ� VRV\DO�J�YHQOLN� NXUXPXQD� YH� LúVL]OLN� VLJRUWDVÕQD� KL]PHW� HUEDEÕ� KLVVHVL� RODUDN�|GHQHQ� SULPOHUOH� NDUúÕODúWÕUÕOPDVÕ� X\JXODPDVÕQD� VRQ� YHULOPLú� YH�NDUúÕODúWÕUÕODFDN�WXWDU��FUHWLQ�ELU�RUDQÕ�RODUDN�EHOLUOHQPLúWLU��
$\UÕFD� *HOLU� YHUJLVL� NDQXQX¶QXQ� ������ PDGGHVLQGH� \DSÕODQ�GH÷LúLNOLNOH�� EHOOL� NRúXOODUOD� ELUH\VHO� HPHNOLOLN� VLVWHPLQH� � |GHQHQ� NDWNÕ�SD\ODUÕQÕQ�GD�|GHQLQ�úDKÕV�VLJRUWD�SULPOHUL�JLEL��FUHWLQ�JHUoHN�VDIL�GH÷HULQLQ�KHVDEÕQGD�LQGLULP�RODUDN�GLNNDWH�DOÕQDELOHFH÷L�K�NP��JHWLULOPLúWLU��
�������øQGLULP�ùDUWODUÕ�
%LUH\VHO�HPHNOLOLN�VLVWHPLQH�|GHQHQ�NDWNÕ�SD\ODUÕ�DúD÷ÕGDNL�úDUWODUOD�LQGLULP�RODUDN�GLNNDWH�DOÕQDELOHFHNWLU���
� (PHNOLOLN� V|]OHúPHVLQLQ� 7�UNL\H¶GH� NXUXOX� YH� PHUNH]L�7�UNL\H¶GH� EXOXQDQ� ELU� HPHNOLOLN� úLUNHWL� QH]GLQGH� DNGHGLOPLú�ROPDVÕ��
� %LUH\VHO�HPHNOLOLN�VLVWHPLQH�|GHQHQ�NDWNÕ�SD\ODUÕ�|GHQGL÷L�D\GD�HOGH� HGLOHQ� �FUHWLQ� �� ��¶XQX� YH� \ÕOOÕN� RODUDN� DVJDUL� �FUHWLQ�\ÕOOÕN� WXWDUÕQÕ� DúPDPDN� ND\GÕ\OD� JHOLU� YHUJLVL� PDWUDKÕQGDQ�LQGLULOPHNWHGLU��%DNDQODU�.XUXOXQD�EX�RUDQ�YH�PLNWDUÕ�LNL�NDWÕQD�NDGDU�DUWÕUPD�\HWNLVL�YHULOPHNWHGLU��
������� øúYHUHQ� 7DUDIÕQGDQ� gGHQHQ� %LUH\VHO� (PHNOLOLN� .DWNÕ�3D\ODUÕQÕQ�*LGHU�.D\GÕ�
<XNDUÕGD� GD� J|U�OG�÷�� JLEL� HPHNOLOLN� \DWÕUÕP� IRQODUÕQD� |GHQHQ�NDWNÕODUÕQ� YHUJL� PDWUDKÕQGDQ� G�ú�OHELOHFHN� NÕVPÕ�� DVJDUL� �FUHWLQ� ELU� \ÕOOÕN�WXWDUÕ�YH�NDWÕOÕPFÕQÕQ�ELU�\ÕOOÕN��FUHW�JHOLULQLQ����¶X�LOH�VÕQÕUODQGÕUÕOPÕú�ROXS��EX� WXWDU� YH� RUDQODU� VLVWHPH� RUWD� YH� \�NVHN� JHOLU� JXUXEXQGDNL� WDVDUUXI�VDKLSOHULQLQ�NDWÕOÕPÕQÕ�HQJHOOH\HFHNWLU��*HOLU�9HUJLVL�.DQXQXQGDNL�LQGLULPLQ��\ÕOOÕN� RODUDN� DVJDUL� �FUHWLQ� \ÕOOÕN� WXWDUÕQÕ� DúDPD\DFD÷ÕQD� LOLúNLQ� K�NP�Q�NDOGÕUÕOPDVÕ� YH� ���� RODUDN� EHOLUOHQPLú� RODQ� LQGLULP� RUDQÕQÕQ� %DNDQODU�.XUXOX� WDUDIÕQGDQ� ���� RODUDN� EHOLUOHQPHVL� VLVWHPH� NDWÕOÕPÕ� |QHPOL� |Oo�GH�WHúYLN�HGHFHNWLU���
$\QÕ�úHNLOGH�*HOLU�9HUJLVL�.DQXQX¶QXQ�����PDGGHVLQLQ���� IÕNUDVÕQD�HNOHQHQ� �� QXPDUDOÕ� EHQW� K�NP�� JHUH÷LQFH�� LúYHUHQOHU� WDUDIÕQGDQ�� �FUHWOLOHU�

���� 0HKPHW�)DWLK�.g35h��³<HQL�G�]HQOHPHOHU�oHUoHYHVLQGH�ELUH\VHO�HPHNOLOLN�VLVWHPL�YH�úDKÕV�
VLJRUWDODUÕQÕQ�YHUJLOHQGLULOPHVL´��$FWLYH�'HUJLVL��(\O�O�(NLP�������V������

���� 'R÷DQ�&$16,=/$5��6HUPD\H�3L\DVDVÕQÕQ�*HOLúWLULOPHVLQGH�9HUJL�3ROLWLNDODUÕQÕQ�5RO��������
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DGÕQD�ELUH\VHO�HPHNOLOLN�VLVWHPLQH�|GHQHQ�NDWNÕ�SD\ODUÕ�GR÷UXGDQ�JLGHU�RODUDN�ND\GHGLOHELOHFHNWLU��
%RUGUR\OD� LOLúNLOHQGLULOPHGHQ� GR÷UXGDQ� JLGHU� ND\GÕ� LPNDQÕ� JHWLUHQ�V|]�NRQXVX�K�N�P��DQFDN�\XNDUÕGD�EHOLUWLOHQ�RUDQODU�GDKLOLQGH�ROPDN�NRúXOX�LOH� JHoHUOL� RODFDNWÕU�� øúYHUHQ� WDUDIÕQGDQ� LúoLQLQ� E�U�W� �FUHWLQLQ����¶XQX� YH�\ÕOOÕN� RODUDN� DVJDUL� �FUHWLQ� \ÕOOÕN� WXWDUÕQÕ� DúDQ� ELU� NDWNÕ� SD\Õ� |GHQPHVL�GXUXPXQGD��DúDQ�NÕVÕP��FUHW�RODUDN�GH÷HUOHQGLULOHFHN�YH�YHUJLOHQGLULOHFHNWLU��%XUDGDQ� GD� DQODúÕODFD÷Õ� JLEL�� SHUVRQHO� DGÕQD� LúYHUHQ� WDUDIÕQGDQ� ELUH\VHO�HPHNOLOLN� VLVWHPLQH� |GHQHFHN� NDWNÕ� SD\ODUÕQÕQ� EHOOL� VÕQÕUODU� GDKLOLQGH�GR÷UXGDQ�JLGHU�ND\GHGLOPHVL�GXUXPXQGD��DUWÕN�EX�|GHPHOHU��]HULQGHQ�GDPJD�YHUJLVL�KHVDSODQPDVÕ�JHUH÷L�RUWDGDQ�NDONPÕú�ROPDNWDGÕU��� %XQXQ�\DQÕQGD�EX�|GHPHOHULQ� KHU� ELU� SHUVRQHOLQ� ERUGURVXQGDQ� JHoLULOPHVLQGH� RUWD\D� oÕNDQ�]RUOXNODUD� GD� V|]� NRQXVX� G�]HQOHPH� LOH� VRQ� YHULOPLú� ROXS�� GR÷UXGDQ� JLGHU�ND\GÕQÕQ�ELUH\VHO�HPHNOLOLN�VLVWHPLQLQ�WHúYLN�HGLOPHVLQH�GH�NDWNÕ�VD÷OD\DFD÷Õ�G�ú�Q�OPHNWHGLU��
��¶�ÕQFÕ�PDGGHGH�\HU�DODQ�K�N�P��LúYHUHQ�WDUDIÕQGDQ�VDGHFH�ELUH\VHO�HPHNOLOLN� VLVWHPLQH� |GHQHQ� NDWNÕ� SD\ODUÕ� LOH� LOJLOL� ROXS�� úDKÕV� VLJRUWD�SULPOHULQLQ� LúYHUHQ� WDUDIÕQGDQ� |GHQPHVL� GXUXPXQGD� LVH� \HQL� VÕQÕUODU�GDKLOLQGH������YH�DVJDUL��FUHW��X\JXODPDGD�ELU�GH÷LúLNOLN�\DSÕOPD\DFDNWÕU��
$\QÕ� úHNLOGH� ����� 6D\ÕOÕ� .DQXQ� LOH� *9.¶QXQ� ������ PDGGHVLQGH�\DSÕODQ�GH÷LúLNOLNOH��P�NHOOHIOHULQ�NHQGLOHULQH��HúOHULQH�YH�N�o�N�oRFXNODUÕQD�DLW� ELUH\VHO� HPHNOLOLN� VLVWHPLQH� |GHQHQ� NDWNÕ� SD\ODUÕQÕ� DúD÷ÕGDNL� úDUWODU�GDKLOLQGH�\ÕOOÕN�EH\DQQDPH�LOH�ELOGLUHFHNOHUL�JHOLUOHULQGHQ�LQGLUHELOHFHNOHUGLU��

x (PHNOLOLN� V|]OHúPHVLQLQ� 7�UNL\H¶GH� NXUXOX� YH� PHUNH]L� 7�UNL\H¶GH�EXOXQDQ�HPHNOLOLN�úLUNHWL�QH]GLQGH�DNGHGLOPLú�ROPDVÕ��
x .DWNÕ�SD\ODUÕQÕQ�JHOLULQ�HOGH�HGLOGL÷L�\ÕOGD�|GHQPLú�ROPDVÕ��
x %H\DQ�HGLOHQ�JHOLULQ����¶XQX�YH�DVJDUL��FUHWLQ�\ÕOOÕN�WXWDUÕQÕ�DúPDPDVÕ��

�������0HQNXO�6HUPD\H�øUDGÕ�
�����6D\ÕOÕ�.DQXQ�LOH�*9.¶QXQ�����PDGGHVLQH�HNOHQHQ����QXPDUDOÕ�EHQW�JHUH÷LQFH��W�]HO�NLúLOL÷H�KDL]�HPHNOLOLN�úLUNHWOHUL�WDUDIÕQGDQ��

x ���\ÕO�V�UH�LOH�SULP��DLGDW�YH�NDWNÕ�SD\Õ�|GHPHGHQ�VLVWHPGHQ�D\UÕODQODUD�\DSÕODQ�|GHPHOHU��
x ��� \ÕO� V�UH� LOH� NDWNÕ� SD\Õ� |GHPHNOH� ELUOLNWH� ELUH\VHO� HPHNOLOLN�VLVWHPLQGHQ� HPHNOLOLN� KDNNÕ� ND]DQPDGDQ� D\UÕODQODU� LOH� GL÷HU� VDQGÕN� YH�

���� 0HKPHW�)DWLK�.g35h��D�J�P���V����
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VLJRUWDODUGDQ����\ÕO�V�UH�LOH�SULP�YH�DLGDW�|GH\HQOHUH�YH�YHIDW�PDOXOL\HW�YH\D�WDVIL\H�JLEL�]RUXQOX�QHGHQOHUOH�D\UÕODQODUD�\DSÕODQ�|GHPHOHU��
x ELUH\VHO� HPHNOLOLN� VLVWHPLQGHQ� HPHNOLOLN� KDNNÕ� ND]DQDQODU� LOH� EX�VLVWHPGHQ� YHIDW�� PDOXOL\HW�� YH\D� WDVIL\H� JLEL� ]RUXQOX� QHGHQOHUOH�D\UÕODQODUD�\DSÕODQ�|GHPHOHULQ� WDPDPÕ� ��EHOOL�ELU�KDGGL�DúÕS�DúPDGÕ÷ÕQD�EDNÕOPDNVÕ]ÕQ�PHQNXO�VHUPD\H�LUDGÕ�RODUDN�NDEXO�HGLOPHNWHGLU��

6|]� NRQXVX� NDQXQXQ� EH\DQQDPH� YHULOPH\HFHN� KDOOHUL� G�]HQOH\HQ���¶QFÕ�PDGGHVLQGH�\DSÕODQ�GH÷LúLNOLNOH��\XNDUÕGD�\HU�YHULOHQ�PHQNXO�VHUPD\H�LUDWODUÕQÕ� HOGH� HGHQ� NLúLOHULQ� EX� JHOLUOHULQGHQ� GROD\Õ� EH\DQQDPH�YHUPH\HFHNOHUL�K�NPH�ED÷ODQPÕúWÕU��
�������6WRSDM�8\JXODPDVÕ�
%H\DQQDPH� YHULOPHPHVL� EX� JHOLUOHULQ� WDPDPHQ� YHUJL� GÕúÕ� NDOGÕ÷Õ�DQODPÕQD�JHOPHPHNWHGLU��*9.¶QXQ�����PDGGHVLQH�HNOHQHQ����QXPDUDOÕ�EHQW�JHUH÷LQFH� \XNDUÕGD� EHOLUWLOHQ� PHQNXO� VHUPD\H� LUDWODUÕ� �]HULQGHQ� �LVWLVQDODU�KDULo��|GHPH�VÕUDVÕQGD�JHOLU� YHUJLVL� WHYNLIDWÕ� \DSÕOPDVÕ�K�NPH�ED÷ODQPÕúWÕU��$QFDN�DQÕODQ�EHQW�K�NP�QH�J|UH�\DSÕODFDN�WHYNLIDW�RUDQÕQÕ�EHOLUOHPH�\HWNLVL��%DNDQODU�.XUXOXQD�YHULOPLú�EXOXQPDNWDGÕU��
%XQXQOD�ELUOLNWH��*9.¶QXQ�����PDGGHVLQGH�GH������PDGGH\H�SDUDOHO�RODUDN�PHQNXO� VHUPD\H� LUDWODUÕQÕQ� D\UÕ� D\UÕ� EHOLUWLOPLú� ROPDVÕ� EX� �o� GXUXP�LoLQ� IDUNOÕ� RUDQODUGD� VWRSDM� RUDQÕQÕQ� EHOLUOHQHELOHFH÷L� LKWLPDOLQL� RUWD\D�oÕNDUPDNWDGÕU��
%XQD� J|UH� ELUH\VHO� HPHNOLOLN� VLWHPLQH� GDKD� X]XQ� V�UHOHU� SULP�|GHPH\L� WHúYLN� HWPHN� DPDFÕ\OD�� ELUH\VHO� HPHNOLOLN� VLVWHPLQGHQ� HPHNOLOLN�KDNNÕ�ND]DQDQODU� LOH�EX�VLVWHPGHQ�YHIDW��PDOXOL\HW�YH\D� WDVIL\H�JLEL�]RUXQOX�QHGHQOHUOH�D\UÕODQODUD�\DSÕODQ�|GHPHOHUGHQ�\DSÕODQ�VWRSDM�RUDQÕQÕQ�³�´�RODUDN�EHOLUOHQHFH÷L�� GL÷HU�PHQNXO� VHUPD\H� LUDWODUÕ� LoLQ� GH� VLVWHPGH� NDOÕú� V�UHVLQH�J|UH�\�NVHOHQ�ELU�RUDQGD�VWRSDM�X\JXODQPDVÕ�PXKWHPHOGLU���
�������øVWLVQDODU�
*9.¶QD�HNOHQHQ�0�NHUUHU�����PDGGH� LOH��DúD÷ÕGDNL�JHOLUOHULQ�JHOLU�YHUJLVLQGHQ�LVWLVQD�ROGX÷X�K�N�P�DOWÕQD�DOÕQPÕúWÕU��%XQD�J|UH��

x %LUH\VHO�HPHNOLOLN�VLVWHPLQGHQ�HPHNOLOLN�KDNNÕ�ND]DQDQODU�LOH�VLVWHPGHQ��YHIDW�� PDOXOL\HW� YH\D� WDVIL\H� JLEL� ]RUXQOX� QHGHQOHUOH� D\UÕODQODUD�\DSÕODFDN�|GHPHOHULQ����¶L��
x 7�UNL\H¶GH� NDLQ� YH� PHUNH]L� 7�UNL\H¶GH� EXOXQDQ� GL÷HU� VLJRUWD�úLUNHWOHULQGHQ� ��� \ÕO� V�UH\OH� SULP� |GH\HQOHU� LOH� YHIDW�� PDOXOL\HW� YH\D�WDVIL\H�JLEL�]RUXQOX�QHGHQOHUOH�D\UÕODQODUD�\DSÕODQ�|GHPHOHULQ�����X��
���� 0HKPHW�)DWLK�.g35h��D�J�P���V���



%LUH\VHO�(PHNOLOLN�6LVWHPLQLQ�6HUPD\H�3L\DVDODUÕQD�(WNLVL�YH�6LVWHPLQ�

� ���

&��� 6��

x 7HN� SULPOL� \ÕOOÕN� JHOLU� VLJRUWDODUÕQGDQ� \DSÕODQ� |GHPHOHULQ� WDPDPÕ� JHOLU�YHUJLVLQGHQ�LVWLVQDGÕU��
�
���6218d�9(�g1(5ø/(5�
7�P� G�Q\DGD� ELUH\VHO� HPHNOLOLN� IRQODUÕ� NXUXPVDO� \DWÕUÕPFÕODU�LoHULVLQGH� E�\�NO�N� LWLEDUL\OH� LON� VÕUDGD� \HU� DOPDNWD� YH� VHUPD\H� SL\DVDODUÕ��]HULQGHNL� DVÕO� ROXPOX� HWNL\L� EX� W�U� IRQODU� J|VWHUPHNWHGLU�� hONHPL]LQ� GH�ELUH\VHO� HPHNOLOLN� VLVWHPLQL� NXUPDVÕ� YH� HNRQRPLN� LVWLNUDU� SUR÷UDPÕQD� EX�KXVXVX�SHUIRUPDQV�NULWHUL�RODUDN�GDKLO�HWPHVL��PLW�YHULFLGLU��$QFDN�HPHNOLOLN�IRQODUÕQÕQ� HNRQRPL� LoHULVLQGH� D÷ÕUOÕN� ND]DQPDODUÕ�� NHQGLOHULQGHQ� EHNOHQLOHQ�VRV\DO� YH� LNWLVDGL� ID\GDODUÕ� �UHWPHOHUL� LoLQ� oDOÕúDQODUÕQ� WDVDUUXIODUÕQÕ�NHQGLOHULQH�oHNHFHN�YH� WDVDUUXI�H÷LOLPLQL�DUWÕUDFDN�YHUJL� WHúYLNOHULQH� LKWL\Do�YDUGÕU��
hONHPL]GH� GH� � ³J|Q�OO�N´� HVDVÕQD� J|UH� WDVDUODQPÕú� RODQ� ELUH\VHO�HPHNOLOLN� NDQXQX� \XNDUÕGD� VXQXODQ� WHúYLNOHU� SDUDOHOLQGH� ID]OD� oHNLFL�EXOXQPD\DUDN� VRQXoWD� EDúDUÕOÕ� RODPD\DFD÷ÕQGDQ� HQGLúH� HGLOHELOLU�� %DúDUÕVÕ]��ELU� EDúODQJÕFÕQ� DUGÕQGDQ� WHúYLN� WXWDUÕQÕQ� DUWÕUÕOPDVÕ� \ROXQD� JLGLOVH� ELOH�SVLNRORMLN�HWNLOHúLP�LOH�DU]XODQDQ�VRQXFX�HOGH�HWPHN�NROD\�ROPD\DFDNWÕU���
%X� QHGHQOH�� ELUH\VHO� HPHNOLOLN� VLVWHPL� LoLQ� LúoL� YH� LúYHUHQLQ� YHUJL�PDWUDKODUÕQGDQ� LQGLULOHELOHFHN� SULP� WXWDUODUÕQÕQ�� \ÕOGD� LNL� NH]� J�QFHOOHQHQ�³66.� 3ULPOHULQH� (VDV� +DGOHU´� RODUDN� EHOLUOHQPHVL� VRUXQD� SUDWLN� o|]�P�JHWLUHELOLU��� %XQXQOD�ELUOLNWH������6D\ÕOÕ�.DQXQXQ�LOJLOL�PDGGHVLQGH��DVJDUL��FUHWLQ�\ÕOOÕN�WXWDUÕQÕQ��D\OÕN�RODUDN�\DSÕODQ�SULP�YH�NDWNÕ�SD\Õ�|GHPHOHULQGH�QDVÕO� GLNNDWH� DOÕQDFD÷Õ� NRQXVXQGD� ELU� DoÕNOÕN� EXOXQPDPDNWDGÕU�� %DúND� ELU�LIDGH� LOH�� D\OÕN� |GHQHQ� SULP� YH� NDWNÕ� SD\ODUÕQÕQ� DVJDUL� �FUHW� LOH�NDUúÕODúWÕUÕOPDVÕ� \DSÕOÕUNHQ�\ÕOOÕN�DVJDUL��FUHWLQ�RUWDODPDVÕQÕQ�PÕ�\RNVD�R�D\�LoLQ� JHoHUOL� RODQ� DVJDUL� �FUHWLQ� PL� GLNNDWH� DOÕQPDVÕ� JHUHNWL÷L� NRQXVXQD�%DNDQOÕN� WDUDIÕQGDQ� DoÕNOÕN� JHWLULOPHVL� JHUHNPHNWHGLU�� %XUDGD� X\JXODPD�NROD\OÕ÷Õ� YH� G|QHP� LoHULVLQGHNL� GH÷LúLNOLNOHULQ� KHVDSODPDODU� �]HULQGHNL�HWNLOHULQL�D]DOWPDN�DoÕVÕQGDQ�SULP�YH\D�NDWNÕ�SD\ÕQÕQ�|GHQPLú�R\GX÷X�D\GD�JHoHUOL�RODQ�D\OÕN�DVJDUL��FUHW�WXWDUÕQÕQ�NXOODQÕOPDVÕ�GDKD�GR÷UX�RODFDNWÕU��
7DVDUUXIODUÕQ� IRQODUD� oHNLOPHVL� LoLQ� NXOODQÕODFDN� YHUJL� WHúYLNOHULQLQ�\RO� DoDFD÷Õ� ROXPVX]OXN� LVH� JHOLU� GD÷ÕOÕPÕ� DoÕVÕQGDQ� RODFDNWÕU�� 7DVDUUXI�NDELOL\HWOHUL� \�NVHN� VÕQÕIODU�� EX� WHúYLNOHU� VD\HVLQGH� JHOLUOHULQLQ� OLPLWOHU�GDKLOLQGHNL�NÕVPÕQÕ�YHUJLGHQ�NRUX\DUDN�LOHUL\H�GR÷UX�WUDQVIHU�HGHELOHFHN��EX�úHNLOGH�� GDKD� G�ú�N� SLULPOHUOH� IRQD� NDWÕOPDN� ]RUXQGD� NDODQ� YH\D� KLo�NDWÕODPD\DQ� NLúLOHUH� NDUúÕ� JHOLUOHULQL� GDKD� GD� DUWÕUDFDN� úHNLOGH� |QHPOL�DYDQWDMODU� HOGH� HWPLú� RODFDNODUGÕU�� %XQXQOD� ELUOLNWH� IRQODU�� JHOLúWLNoH��VD÷OD\DFDNODUÕ� PDNUR� HNRQRPLN� ID\GDODUOD�� JHOLU� GD÷ÕOÕPÕQGDNL�
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'(0ø5�±�<$98=����

���

�����

DGDOHWVL]OLNOHUL� JLGHUPHGH� K�N�PHWOHUH� \DUGÕPFÕ� RODELOHFHN� ELU� HNRQRPLN�RUWDPÕQ�ROXúPDVÕQD�NDWNÕGD�EXOXQDELOHFHNOHUGLU��
6LVWHPLQ�� VLJRUWD� NXUXOXúODUÕ� YH� \DWÕUÕP� IRQODUÕ� JLEL�GL÷HU� NXUXPVDO�\DWÕUÕPFÕODUD� RUDQOD� E�\�N� DYDQWDMÕ�� VXQGX÷X� SDUODN� QDNLW� DNÕP� WDEORVXGXU��*HUoHNWHQ�� \DSÕODQ� |GHPHOHULQ� HPHNOLOLNWHQ� �YDGHGHQ� |QFH�� JHUL�oHNLOHPH\HFHN� ROPDVÕ�� ELU� \DQGDQ� DQD� LúOHYL� �oDOÕúDQODUÕQ� HPHNOLOL÷LQLQ�ILQDQVPDQÕ�� JHUoHNOHúWLULUNHQ�ELU� \DQGDQ�GD�HNRQRPLQLQ�E�W�Q�� LoLQ� WRSODP�WDVDUUXIODU�� LúJ�F�� PRELOL]DV\RQX� YH� VHUPD\H� SL\DVDVÕQÕQ� GHULQOHúPHVL�DoÕVÕQGDQ�E�\�N�ELU�NDWNÕ�VD÷OD\DFDNWÕU��
%LUH\VHO� HPHNOLOLN� VLVWHPL� EDúODQJÕoWD� GD� EHOLUWLOGL÷L� JLEL� PHYFXW�VRV\DO�J�YHQOLN�VLVWHPLQLQ�ELU�WDPDPOD\ÕFÕVÕ�RODUDN�RUWD\D�oÕNPÕúWÕU��6LVWHP��PHYFXW� VLVWHPGHQ� ED÷ÕPVÕ]� YH� RQD� UDNLS� RODFDN� \HQL� ELU� VLVWHP� RODUDN�G�ú�Q�OPHPHOLGLU��gWH� \DQGDQ��ELU� VLVWHPLQ� WDPDPOD\ÕFÕVÕ� ROPDN�� NÕVDFD��R�VLVWHPLQ� HNVLNOLNOHULQL� JLGHUHUHN� VLVWHPLQ� ELU� E�W�Q� ROPDVÕQÕ� VD÷ODPDN�DQODPÕQD�JHOPHNWHGLU��%X�|]HOOL÷L�QHGHQL\OH��KHP�ELUH\VHO�HPHNOLOLN�VLVWHPL�LOH�LOJLOL�NDUDU�YH�G�]HQOHPHOHU��PHYFXW�VLVWHPL��PHYFXW�VLVWHP�LOH�LOJLOL�NDUDU�YH� G�]HQOHPHOHU� GH� ELUH\VHO� HPHNOLOLN� VLVWHPLQL� HWNLOH\HELOHFHNWLU�� %X�SDUDOHOGH�� PHYFXW� VLJRUWD� NXUXPODUÕQD� |GHQHQ� \�NVHN� SULP� YH� DLGDWODU� GD�ELUH\VHO� HPHNOLOLN� VLVWHPLQLQ� \HUOHúPHVLQLQ� |Q�QGH� |QHPOL� ELU� HQJHO� RODUDN�GXUPDNWDGÕU��
0HYFXW�]RUXQOX�VLJRUWD�NXUXPODUÕ��JHOLUL�QH�ROXUVD�ROVXQ��KHUNHV�LoLQ��G�ú�N� RUDQGD� SULPOHUOH� DVJDUL� YH� HúLW� G�]H\GH� ELU� HPHNOL� D\OÕ÷Õ� VD÷OD\DQ�NXUXPODU� KDOLQH� G|Q�úW�U�OHUHN� NLúLOHULQ�� GDKD� \�NVHN� HPHNOL� D\OÕ÷Õ�LKWL\DoODUÕQÕ� ELUH\VHO� HPHNOLOLN� VLVWHPLQGHQ� HOGH� HWPHOHUL� NDPX� RWRULWHVL�WDUDIÕQGDQ�VD÷ODQPDOÕGÕU��
%LUH\VHO� HPHNOLOLN� VLVWHPLQLQ� VHUPD\H� SL\DVDODUÕQD� GROD\ÕVÕ\OD�HNRQRPL\H�\DSPÕú�ROGX÷X�HWNLOHUL�PDGGHOHúWLUHFHN�ROXUVDN��
� gQFHOLNOH� �ONHPL]GH� ND\ÕW� GÕúÕ� HNRQRPLQLQ� FLGGL� ER\XWODUGD�ROGX÷X� W�P� NHVLPOHUFH� NDEXO� HGLOPHNWHGLU�� (NRQRPLVLQL�LVWLNUDUD� NDYXúWXUDUDN� ELU� DQ� |QFH� $YUXSD� %LUOL÷LQH� JLULú�DU]XVXQGD� RODQ� ELU� �ONHGH� EX� GXUXPXQ� |QOHQPHVL� |QFHOLNOL�KHGHI� ROPDOÕGÕU�� .DOGÕ� NL�� ELUH\VHO� HPHNOLOLN� VLVWHPL�� �FUHWOHU�LoLQ� GH� JHoHUOLOL÷L� ELOLQHQ� ND\ÕW� GÕúÕOÕ÷ÕQ� |QOHQPHVLQGH�RWRNRQWURO� VD÷OD\DUDN� YHUJL� NDoD÷ÕQÕ� EHOOL� |Oo�GH�HQJHOOH\HELOHFHNWLU��
� %LUH\VHO�HPHNOLOLN�VLVWHPL� LOH� WRSODQDFDN� IRQODUÕQ� W�P�G�Q\DGD�ROGX÷X� JLEL� �ONHPL]GH� GH� NDPX� ERUoODQPD� VHQHWOHULQH�\DWÕUÕODFD÷Õ� V|\OHQHELOLU�� +DOHQ�� ELOLQHQ� QHGHQOHUOH� EDQNDFÕOÕN�VLVWHPLQGH� UHSR� QHGHQL\OH� WDúÕQDQ� YH� EX� QHGHQOH� GH� J�QO�N�IDL]OHUGH� \�NVHN� YRODWLOLWH� \DUDWDQ� ERUoODQPD� VHQHWOHULQLQ�HPHNOLOLN� IRQODUÕQFD� WDOHS� HGLOPHVL� P�PN�Q� KDOH� JHOHFHN��YDGHOHUL�X]D\DFDNWÕU��
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� %X� WDOHELQ� GR÷DO� VRQXFX� RODUDN� IDL]� RUDQODUÕQGD� NDGHPHOL� GH�ROVD� G�ú�ú� JHUoHNOHúHFHN�� KD]LQHQLQ� IDL]� \�N�QGHNL� D]DOPD�E�WoH\L�ROXPOX�HWNLOH\HFHNWLU��
� <HWHUOL� WHúYLN� YHULOHUHN� VLVWHPGH� WRSODQDFDN� IRQODUÕQ� VHUPD\H�SL\DVDODUÕ� \ROX\OD� HNRQRPLGH� \DUDWDFD÷Õ� FDQOÕOÕN� YH� LVWLKGDPD�\DSDFD÷Õ�ROXPOX�NDWNÕ��NDOÕFÕ�QLWHOLNWH�YHUJL�JHOLUL�GR÷XUDFDNWÕU��
%LUoRN�$YUXSD�YH�$V\D��ONHVLQGH�HOGH�HGLOHQ�GHQH\LPOHU��HPHNOLOLN�IRQODUÕQÕQ�� VHUPD\H� SL\DVDODUÕQÕQ� JHOLúLPL� LoLQ� WHN� EDúÕQD� QH� JHUHNOL� QH� GH�\HWHUOL�ROGX÷XQX�J|VWHUPLúWLU��$QFDN�WHNQRORMLGHNL�YH�\DVDO�G�]HQOHPHOHUGHNL�SR]LWLI� JHOLúPHOHU�� |]HOOHúWLUPH� IDDOL\HWOHUL�� \HUHO� YH� N�UHVHO� NDWÕOÕPODUOD�ELUOLNWH�HPHNOLOLN�UHIRUPODUÕQÕQ�FHVDUHWOH�JHUoHNOHúWLULOPHVL��VHUPD\H�SL\DVDVÕ��]HULQGH� ROXPOX� HWNLOHU� \DUDWPÕú� YH� EX� GXUXP� \DSÕODQ� ELU� oRN� oDOÕúPD� LOH�GHVWHNOHQPLúWLU��
hONHPL]GH�GH�ELUH\VHO�HPHNOLOLN� VLVWHPL�X\JXODPDVÕQGD��GL÷HU��ONH�X\JXODPDODUÕQGD� \DúDQÕODQ� HNVLNOLNOHULQ� WHNUDUODQPDPDVÕ� YH� NDWÕOÕPFÕODUÕQ�VLVWHPH� RODQ� J�YHQOHULQLQ� ND\EROPDPDVÕ� LoLQ�� \DSÕODFDN� G�]HQOHPHOHUGH�XOXVODU�DUDVÕ�WHFU�EHOHUGHQ�\DUDUODQÕOPDVÕ�YH�VLVWHPLQ��ONH�JHUoHNOHUL��]HULQH�RWXUWXOPDVÕ� \DUDUOÕ� RODFDNWÕU�� %X� G�ú�QFHGHQ� KDUHNHWOH�� YHUJL� WHúYLNOHUL�NRQXVXQGD�NL�\DNODúÕP�PRGHUQ�DQFDN�RUDQ�RODUDN�\HWHUVL]GLU��
�

.$<1$.d$�
��� �����������³.XUXPVDO�<DWÕUÕPFÕODUÕQ�hONH�.DONÕQPDVÕ�YH�HNRQRPLN�øVWLNUDU�h]HULQGHNL�(WNLOHUL´�.RQXOX�7HEOL÷��.XUXPVDO�<DWÕUÕPFÕODU�<|QHWLFLOHUL�'HUQH÷L�� .DVÕP� ������ KWWS���ZZZ�N\G�RUJ�WU�GRZQORDGV��NXUXPVDOUDSRU�GRF�
��� $1*28/9$17�&KULVWRSKH��³%LUH\VHO�(PHNOLOLN�6LVWHPLQGH�%DúDUÕQÕQ�6ÕUODUÕ´��$FWLYH�'HUJLVL��$FWLYHOLQH�$FWLYLW\��7HPPX]��������
��� %$<$=,7/,� (UFDQ�� ³7�UN� 6RV\DO� *�YHQOLN� 6LVWHPLQGH� <HQL� '|QHP��%LUH\VHO�(PHNOLOLN´�0XKDVHEH�YH�'HQHWLPH�%DNÕú� <ÕO����6D\Õ����(NLP�������
��� &$16,=/$5� 'R÷DQ�� ³6HUPD\H� 3L\DVDVÕQÕQ� *HOLúWLULOPHVLQGH� 9HUJL�3ROLWLNDODUÕQÕQ� 5RO�� 3DQHOL� .RQXúPDVÕ´� ��� 1LVDQ� ������ øVWDQEXO��KWWS���ZZZ�WVSDNE�RUJ�WU�SDQHOOHU�YHUJL�GFDQVL]ODU�KWP������������
��� &ø5ø.�(OoLQ��³%LUH\VHO�(PHNOLOLN´��$NúDP�*D]HWHVL�������������
��� (*(�øOKDQ��³'�Q\DGD�g]HO�(PHNOLOLN�6LVWHPOHUL�9H�%LUH\VHO�(PHNOLOLN�7DVDUUXI� 9H� <DWÕUÕP� 6LVWHPL� .DQXQXQD� (OHúWLULVHO� %LU� %DNÕú´�� øNWLVDW�øúOHWPH�YH�)LQDQV�'HUJLVL� <ÕO�����6D\Õ������7HPPX]��������
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��� (5*(1(.21�dD÷DWD\��6RV\DO�*�YHQOLN�)RQODUÕ� YH�6HUPD\H�3L\DVDVÕ�øNWLVDW�'HUJLVL� 1LVDQ�������6D\Õ�������
��� )ø6812ö/8� 0DKLU�� ³%LUH\VHO� (PHNOLOLN� 6LJRUWDVÕ� )RQODUÕQÕQ� �%(6��0DNUR�(NRQRPLN�(WNLOHUL�YH�7�UNL\H�øoLQ�%LU�gQHUL´��%LUH\VHO�(PHNOLOLN�<DVDVÕ� YH� %HNOHQWLOHU� 3DQHOL�� ��� +D]LUDQ� ������ øVWDQEXO��KWWS���ZZZ�ILQDQVNXOXS�RUJ�WU�HWNLQOLNOHU�WRSODQWLODU������������
��� *h5%h=� 2VPDQ� YH� (.ø1&ø� 6HOPD�� ³%LUH\VHO� (PHNOLOLN� 6LVWHPL� 9H�6HUPD\H�3L\DVDODUÕQGD�%HNOHQHQ�(WNLOHU´�0DUPDUD�hQLYHUVLWHVL� øø%)�'HUJLVL� &LOW������6D\Õ����<ÕO��������
���� KWWS���ZZZ�EHVRQOLQH�QHW�GLVS�DVS"RLG ���������������
����.25.868=� 0HKPHW�� ³%LUH\VHO� (PHNOLOLN� 6LVWHPL� øoLQ� 1HOHU�<DSÕOPDOÕ"´�KWWS���YHUJLJXQGHP�FRP����PDNDOH�DDPDNDOH�������������
����.g35h� 0HKPHW� )DWLK�� ³<HQL� G�]HQOHPHOHU� oHUoHYHVLQGH� ELUH\VHO�HPHNOLOLN� VLVWHPL� YH� úDKÕV� VLJRUWDODUÕQÕQ� YHUJLOHQGLULOPHVL´�� $FWLYH�'HUJLVL� (\O�O�(NLP�������
����g=<,/',=� 5�� +DNDQ�� ³0DOL� 6LVWHPGH� YH� .DPX� )LQDQVPDQÕQGD� <HQL�%LU�'|QHPLQ�%DúODQJÕFÕ´��,��8OXVDO�<DWÕUÕP�)RQODUÕ�.RQIHUDQVÕ� .<'�.XUXPVDO� <DWÕUÕPFÕ� <|QHWLFLOHUL� 'HUQH÷L�� øú� 6DQDW� .�OW�U� 0HUNH]L��øVWDQEXO�����(NLP�������
���� ù(17h5.�ùHQRO�6HUNDQ��g]HO�(PHNOLOLN�)RQODUÕQGD�9HUJLOHQGLUPH�9H�)RQ� <|QHWLPL�� KWWS���ZZZ�WVUVE�RUJ�WU�SULYDWH�WUN�VD\L���LQFHOH���KWP������
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���� 7DVDUUXIODUD� $QJORVDNVRQ� <DNODúÕPÕ�� g]HO� (PHNOLOLN��KWWS���ZZZ�PLOOL\HW�FRP�WU�R]HO�LV\DVDP��������\D]DU�QDV�KWPO������������
���� 7235$.� <XVXI� =L\D�� ³%LUH\VHO� (PHNOLOLN� 6LVWHPLQLQ� 6HUPD\H�3L\DVDODUÕ� YH� g]HOOLNOH� <DWÕUÕP� )RQODUÕ� 3RUWI|\� <|QHWLP� )DDOL\HWOHUL�%DNÕPÕQGDQ� 'H÷HUOHQGLULOPHVL´�� %LUH\VHO� (PHNOLOLN� <DVDVÕ� YH�%HNOHQWLOHU� 3DQHOL�� ��� +D]LUDQ� ������ øVWDQEXO��KWWS���ZZZ�ILQDQVNXOXS�RUJ�WU�HWNLQOLNOHU�WRSODQWLODU������������
���� 7h6ø$'�� 7�UN� 6RV\DO� *�YHQOLN� 6LVWHPLQGH� <HQLGHQ� <DSÕODQPD�øVWDQEXO��/HELE�<DONÕQ�<D\ÕQODUÕ��(NLP�������<D\ÕQ�1R��7����±��������


