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7KH� GHVLJQ� RI� WKH� PDQDJHPHQW� DXWRPDWLRQ� RI� WKH� HOHFWULFLW\� GLVWULEXWLRQ�V\VWHPV� KHYH� EHHQ� GHYHORSSHG� SDUDOHOH\� WR� � WKH� GHYHORSPHQW� LQ� FRPSXWHU�WHFKQRORJ\��7KH�$XWRPDWLRQ�RI�(QHUJ\�'LVWULEXWLRQ�6\VWHPV�DUH�GHVLJQHG�LQ�VHFXUH�DQG� ORZ� FRVW� ZLWK� WKH� DVVLVWDQFH� RI� ³6XSHUYLVRU\� &RQWURO� DQG� 'DWD� $FTXLVLWLRQ´��6&$'$���6&$'$�V\VWHPV��KDYH�WKH�FDSDFLW\�RI�UHDOL]LQJ�WKH�IROORZLQJ��FRQWUROOLQJ�DQG�GDWD� FROOHFWLQJ� SURFHVVHV�� 7KH� (OHFWULFLW\� 'LVWULEXWLRQ� 6\VWHPV� FRYHULQJ� D� ODUJH�JHRJUDSKLF�DUHD��FDQ�JLYH�EHWHU�TXDOLW\�RI�HOHFWULFLW\�HQHUJ\�WR�WKH�FRQVXPHU�E\�GDWD�FROOHFWLQJ� DQG� FRQWUROOLQJ� RI� WKH� 6&$'$� V\VWHP¶V� H[WUHP� SRLQWV�� 7KH� PRVW�LPSRUWDQW� UHVXOW� RI� WKH�$XWRPDWLRQ� RI� WKH�(OHFWULFLW\�'LVWULEXWLRQ�1HWZRUN� LV� ILGHU�DXWRPDWLRQ�� 7KH� ILGHU� DXWRPDWLRQ�� E\� PHDQ� RI� ILQGLQJ� DQ\� NLQG� RI� IDLOXUH� LQ� WKH�V\VWHP�DQG�L]RODWLQJ�LW��LV�DSSOLHG�RYHU�QHWV�KDYLQJ������.9�WHQVLRQ��7KH�ILUVW�SURMHFW�LQ�RXU�FRXQWU\�RQ�WKDW�ILHOG�LV�FDOOHG�0DVWHU�3URMHFW�DQG�DSSOLHG�E\�78%ø7$.���7KH� ILUVW� VWHS� RI� WKLV� VWXG\� LV� WKH� H[DPLQDWLRQ� RI� WKH� EDVLF� VWUXFWXUH� RI� WKH�6&$'$� V\VWHP� QG� WKH� DSSOLFDWLRQ� RI� WKH� 6&$'$� V\VWHP� LQ� WKH� (OHFWULFLW\�'LVWULEXWLRQ� 1HWZRUNV�� 7KH� DSSOLFDWLRQ� GRQH� KHUH� LV� DQ� H[DPSOH� RI� D� VLPXODWLRQ�SURMHFW� DLPLQJ� WKH� H[DPLQDWLRQ� IURP� IDU� RI� DQG� WKH� FRQWURO� RI� WKH� (OHFWULFLW\�'LVWULEXWLRQ�&HQWHUV��,Q�WKH�DSSOLFDWLRQ�GRQH�E\�XVLQJ�:ø1&&�����6&$'$�SURJUDP�RI�:LQGRZV�17� LV�EDVHG�RYHU� ILGHU�DXWRPDWLRQ�� �)LQGLQJ�DQ\�NLQG�RI� IDLOXUH�ZKHQ�WKH� V\VWHP� LV� ZRUNLQJ� DQG� UH�JLYLQJ� HQHUJ\� WR� WKH� V\VWHP� ZDV� VKRZQ� RYHU� WKH�VLPXODWLRQ�SURJUDP��7KH�0DVWHU�3URMHFW��ZKLFK�LV�WKH�ILUVW�3URMHFW�LQ�RXU�FRXQWU\�RQ�WKDW�ILHOG�DQG�WKH�XVDJH�RI�:LQ&&�6&$'$�SURJUDP�LV�DOVR�D�SDUW�RI�WKLV�VWXG\�
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,,����*g5(9/(5ø
6&$'$�VLVWHPOHUL�G|UW�DQD�LúOHYL�JHUoHNOHúWLULU��>�@x 9HUL�7RSODPDx .RQWURO�x 'HQHWLP�YH�$ODUPx 9HULOHULQ�.D\GÕ�YH�6DNODQPDVÕ
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,,������9HUL�7RSODPD6&$'$�VLVWHPOHULQGH�|Oo�P�VRQXFX�WRSODQDQ�YHUL�oHúLWOHUL�úXQODUGÕU�x $QDORJ�|Oo�POHU� ��DNÕP��JHULOLP��DNWLI�J�o��UHDNWLI�J�o��NDGHPH�GH÷LúWLULFL�NRQXPX��VDUJÕ�VÕFDNOÕNODUÕ�x (QHUML�gOo�POHUL���VD\Do�oÕNÕúODUÕ�x 'XUXP� |Oo�POHUL� �NHVLFL� YH� D\ÕUÕFÕQÕQ� DoÕN�NDSDOÕ� NRQXPODUÕ�� U|OH� NRQWDN�NRQXPODUÕ�
,,������.RQWURO&LKD]ODUÕQ� WHN� WHN� NRQWURO� HGLOPHVL� �NHVLFL� YH� D\ÕUÕFÕODUÕQ� X]DNWDQ� DoÕOÕS�NDSDWÕOPDVÕ�� WUDIR� NDGHPH� GH÷LúWLULFL� NRQWURO��� UHJ�ODW|UOHUH� NRQWURO� LúDUHWOHULQLQ�J|QGHULOPHVL�JLEL��LúOHYLQL�JHUoHNOHúWLULU�
,,������'HQHWLP�YH�$ODUPx 'XUXP���DoÕN�NDSDOÕ��GHQHWLPLx (úLN�YH�OLPLW�GH÷HU���DQDORJ�|Oo�OHU��GHQHWLPLx 7UHQG�GHQHWLPLx 2OD\ODUÕQ�VÕQÕIODQGÕUÕOPDVÕ��DODUP�YH�UDSRU�HGLOPHVL
,,�����9HULOHULQ�.D\GÕ�YH�6DNODQPDVÕ9HUL� WRSODPD�� GHQHWLP� YH� NRQWURO� LúOHYOHULQGHQ� HOGH� HGLOHQ� YHULOHULQ�VÕQÕIODQGÕUÕOPDVÕ�YH�DUúLYOHQPHVL�LúOHYLQL�JHUoHNOHúWLULU�
,,����8<*8/$0$�$/$1/$5,

6&$'$� VLVWHPL�� ELUoRN� VLVWHP� \DSÕVÕQD� DOW\DSÕ� ROXúWXUPDNWDGÕU�� %XQODUÕQ�EDúÕQGD� GD� (QHUML� 'D÷ÕWÕP� YH� (QHUML� <|QHWLP� 6LVWHPOHUL� JHOLU�� 6RQ� ]DPDQODUGD�6&$'$� LOH� HOHNWULN� GD÷ÕWÕP� VLVWHPOHULQGH�� X]DN� Xo� ELULPOHUGH� NL� HQ� XIDN� D\UÕQWÕ\D�KkNLP�RODQ�\HUHO�X\JXODPDODU�\DSÕOPDNWDGÕU��6&$'$�VLVWHPOHUL�KDWDODUÕQ�WHúKLVL�YH�D\ÕUW� HGLOPHVL� LOH�EX�VHUYLVOHULQ�RQDUÕOPDVÕ��HOHNWULN�DNÕPÕ�YH\D�J�F�Q�Q�DUWPDVÕ� LOH�|Oo�POHULQ� NRQWURO� HGLOPHVL�� MHQHUDW|UOHULQ� NRQWURO� HGLOPHVL�� ILGHU� GHYUH� DQDKWDUODU�NRQILJ�UDV\RQXQ� oL]LOPHVL�� � YROWDM� NRQWURO�Q�Q�\|QHWLOPHVL�� VD\DoODUGDNL�GH÷HUOHULQ�RNXQDUDN�DUúLYOHQPHVL��RWRPDWLN� MHQHUDW|U�NRQWUROOHUL� LOH�\DQOÕúOÕNODUÕQ�JHUL�EHVOHPH�LOH� G�]HOWLOPHVL�� � GHYUH� DQDKWDUÕQÕQ� KDUHNHW� HWWLULOPHVL�� YROWDM� UHJ�OkV\RQODUÕQÕQ�
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L]OHQPHVL�� WUDIR� VÕFDNOÕN� VD\DoODUÕQÕQ� DoÕOPDVÕ� YH� EHQ]HUL� ELUoRN� LúOHPLQ�JHUoHNOHúPHVLQL� VD÷ODPDNWDGÕU�� 6&$'$� VLVWHPLQLQ� (OHNWULN� 'D÷ÕWÕP� YH� øOHWLP�ùHEHNHOHUL�GÕúÕQGDNL�GL÷HU�NXOODQÕP�DODQODUÕ�LVH�úXQODUGÕU��>�@x 'HPLU� dHOLN�x 'R÷DOJD]x 3HWURNLP\Dx 6X�7RSODPD��$UÕWPD�YH�'D÷ÕWÕPx 7UDILN�YH�6LQ\DOL]DV\RQx $NÕOOÕ�%LQDODUGÕU�
,,����.21752/�0(5.(=ø��078�

0DVWHU� 7HUPLQDO� 8QLW� �078��� JHQLú� ELU� FR÷UDIL� DODQD� \D\ÕOPÕú� WHVLVOHULQ��ELOJLVD\DU�GRQDQÕPOÕ� ELU� \DSÕ� LOH� X]DNWDQ�NXPDQGD� HGLOGL÷L�� L]OHQGL÷L�YH�\|QHWLOGL÷L�ELULP� RODUDN� WDQÕPODQÕU�� .RQWURO� PHUNH]OHUL�� NRQWURO� HGLOHFHN� WHVLVLQ� PHUNH]L� ELU�\HULQH�NXUXOXU��(QWHJUH� ELU� 6&$'$� VLVWHPLQGH� NRQWURO� PHUNH]L� RGDVÕ�� ELOJLVD\DU� D÷Õ��ELOJLVD\DU� GHVWHNOL� SDNHW� X\JXODPDODUÕ�� LQVDQ�PDNLQD� LOHWLúLPL� LoLQ� ELOJLVD\DUODU��LúOHWPH� IRQNVL\RQODUÕQÕ� \HULQH� JHWLUHFHN� \D]ÕOÕPODU�� \D]ÕFÕODU� YH� GHVWHN� GRQDQÕPODUÕ�LOH�EXQODUÕQ�HN��QLWHOHULQGHQ�ROXúXU�.RQWURO� 0HUNH]L�� VLVWHPLQ� J�YHQOL÷LQGHQ� VRUXPOXGXU�� .HQGLVLQH� \HWNL�YHULOPHGL÷L� V�UHFH� DoPD� NDSDPD� LúOHPOHULQL� JHUoHNOHúWLUHPH]�� 6LVWHPGH�ROXúDELOHFHN�DUÕ]DODU��VLVWHP�ELULPOHULQLQ�J|UHYGHQ�oHNLOPHVL�YH\D�VLVWHP�PRGHOLQGH�\DSÕODFDN� GH÷LúLNOLNOHU� GXUXPXQGD� RUWD\D� oÕNDQ� VRUXQODUÕQ� o|]�P�� LoLQ� DoPD�NDSDPD�LúOHPOHULQL�\DSDU�YH�EXQODUÕ�GHQHWOHU�6LVWHPGH�ROXúDELOHFHN�DUÕ]D�GXUXPXQGD�NRQWURO�PHUNH]L�VRUXQX�HQ�NÕVD�V�UHGH�JLGHUPHN� ]RUXQGDGÕU�� $NVL� WDNGLUGH� VLVWHPLQ� GHYUH� GÕúÕ� NDOPDVÕ� LOH� VWUDWHMLN�SODQODPD\D�YH�LOHULGH�ROXúDELOHFHN�ELUoRN�DUÕ]D\D�VHEHEL\HW�YHUHELOLU��.RQWURO� PHUNH]LQLQ� ELU� EDúND� LúOHYL� LVH� YHULOHULQ� WRSODQPDVÕGÕU�� 7RSODQDQ�YHULOHUOH� LVWDWLVWLNOHULQ� \DSÕODELOPHVL� LoLQ�� QLFHOLN� YH� QLWHOLN� EDNÕPÕQGDQ� YHULOHULQ�WRSODQPDVÕ�� LOHULGH� NXOODQPDN� �]HUH� EX� YHULOHULQ� ND\ÕWODUD� JHoLULOPHVL�� SODQODPD� YH�ELOJLVD\DU� GRQDQÕPÕ� JHUHNVLQLPOHULQH� X\DUODQPÕú� KHVDSODPD� \|QWHPOHULQ� \DSÕOPDVÕ�JHUHNPHNWHGLU�
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6&$'$�VLVWHPLQGH��JHQLú�ELU�FR÷UDIL�DODQD�\D\ÕOPÕú�X]DN�Xo�ELULPOHULQ�578��NRRUGLQHOL� oDOÕúPDVÕ�� EX� X]DN� Xo� ELULPOHUGHQ� JHOHQ� ELOJLOHULQ� \RUXPODQPDVÕ� YH�NXOODQÕFÕODUD�VXQXOPDVÕ��D\UÕFD�NXOODQÕFÕODUÕQ� LVWHNOHULQLQ�X]DN�Xo�ELULPOHUH�LOHWLOHUHN�PHUNH]L�NXPDQGDQÕQ�VD÷ODQPDVÕ�LúOHYOHUL�NRQWURO�PHUNH]LQFH�\HULQH�JHWLULOLU�6&$'$�VLVWHPLQLQ�E�\�NO�÷�QH�J|UH�NRQWURO�PHUNH]L�LoLQ�ELU�DODQ�VHoLOLU��%X�NRQWURO�PHUNH]LQGHQ��W�P�6&$'$�VLVWHPL�NXPDQGD�HGLOLU��YHULOHU�WRSODQÕU��X\JXQ�ELU�YHUL� WDEDQÕ� LOH�YHULOHU�GHSRODQÕU��JHOHQ�YHUL�YH�DODUPODU�VLVWHP�LoLQGHNL�SURJUDPODUOD�DQDOL]� HGLOLU�� YHULOHU� �]HULQGH� LúOHP� \DSÕOÕU�� \D]ÕOÕP� SURJUDPÕ� YDVÕWDVÕ� LOH� YHULOHU�J|U�QW�OHQHELOLU�YH�\D]ÕFÕGDQ�oÕNWÕODUÕ�DOÕQDELOLU��.RQWURO�PHUNH]OHUL�VLVWHP�LoHULVLQGH�ELU�WDQH�RODELOHFH÷L�JLEL�VLVWHPLQ�E�\�NO�÷�QH�J|UH��ELUNDo�WDQH�GH�RODELOLU�NL�EXQODU�$QD�.RQWURO�0HUNH]LQLQ�DOWÕQGDNL�$OW�.RQWURO�0HUNH]OHULGLU�
,,������.RQWURO�0HUNH]LQLQ�*|UHYOHUL.RQWURO�0HUNH]OHUL�úX�LúOHYOHUL�\HULQH�JHWLULU��>�@x 8]DNWDNL�ELULPOHUGHQ�YHULOHULQ�WRSODQPDVÕx 7RSODQDQ� YHULOHULQ� \D]ÕOÕP� SURJUDPODUÕ� LOH� LúOHQHUHN� HNUDQD� YH� \D]ÕFÕ\D�J|QGHULOPHVLx 6LVWHPGH�NRQWURO�HGLOHQ�FLKD]ODUD�NRQWURO�NRPXWX�J|QGHULOPHVLx %HOOL�ROD\ODU�NDUúÕVÕQGD�DODUP��UHWLOPHVL�YH�JHOHQ�DODUPODUÕQ�RSHUDW|UOHUH�HQ�KÕ]OÕ�úHNLOGH�LOHWLOPHVLx 0H\GDQD�JHOHQ�ROD\ODUÕQ�YH�YHULOHULQ�]DPDQ�VÕUDVÕQD�J|UH�ND\GHGLOPHVLx %DúND�ELOJLVD\DU�VLVWHPOHUL�LOH�LOHWLúLPGH�EXOXQDELOPHVL�x %LUoRN� 6&$'$� DOW� WDEDQOÕ� �� (QHUML� 'D÷ÕWÕP� 6LVWHPL�� (QHUML� <|QHWLP�6LVWHPL��YE���VLVWHP�SURJUDPÕQÕ��VW�VHYL\HGH�oDOÕúWÕUDELOPHVLx <D]ÕFÕ��oL]LFL��KDEHUOHúPH��QLWHOHUL�JLEL�HN��QLWHOHULQ�NRQWURO�HGLOPHVL
,,������.RQWURO�0HUNH]L�0LPDULVL.RQWURO�0HUNH]L�úX�E|O�POHUGHQ�ROXúXU��>�@x 6LVWHP�%LOJLVD\DUODUÕx .XOODQÕFÕ� $UDELULPOHUL�� øQVDQ� 0DNLQH� $UDELULPOHUL� �+0,��� RSHUDW|U�DUDELULPL�x 9HUL�7RSODPD�*LULú� dÕNÕú�%LULPOHUL���)RQW� (QG�ELOJLVD\DUODU��x 0LPLN�'L\DJUDP�\D�GD�(NUDQ�SURMHNVL\RQ�VLVWHPOHULx <D]ÕFÕODU�YH�dL]LFLOHU
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x 9HUL�7RSODPD�%LULPOHULx .HVLQWLVL]�*�o�.D\QD÷Õx =DPDQ�$\DU�6LVWHPLx 9HUL�øOHWLúLP�1HWZRUN¶��x ø]ROH��<�NVHOWLOPLú�WDEDQOÕ�.XPDQGD�2GDVÕ�YH\D�2GDODU
,,��������.RQWURO�0HUNH]L�6LVWHP�%LOJLVD\DUÕ.RQWURO� PHUNH]LQH� ED÷OÕ� E�W�Q� GRQDQÕPÕQ� GHQHWLPLQL� YH� NRRUGLQDV\RQXQXVD÷OD\DQ�ELULPOHUGLU��%X�LúOHYOHUL��JLULú��oÕNÕú��PHUNH]L�LúOHP�ELULPL��EHOOHN��ELOJLVD\DU�LúOHWLP�VLVWHPL�YH�X\JXQ�\D]ÕOÕP�SURJUDPODUÕ�YDVÕWDVÕ�LOH�\HULQH�JHWLUPHNWHGLU�

��D�*LULú�%LULPL'Õú�ELULPOHUGHQ�PHUNH]L� LúOHP�ELULPLQH�YHULOHULQ�JHOPHVLQL�VD÷ODU��%X�ELULPLQ�NRQWURO�HWWL÷L��QLWHOHU�úXQODUGÕU��>�@x .ODY\Hx *UDILNVHO�*LULú�hQLWHOHULx +DEHUOHúPH�hQLWHOHULx 'HSRODPD�hQLWHOHUL.ODY\H� <D]ÕODUÕQ�JLULOPHVL�LoLQ�NXOODQÕOÕU*UDILNVHO� *LULú� hQLWHVL� 0RXVH�� 6FDQQHU�� 'LJLWL]HU� JLEL� úHNLO� YH� EHQ]HUL� úH\OHULQ�ELOJLVD\DUD�DNWDUÕOPDVÕQGD�NXOODQÕOÕU�+DEHUOHúPH�hQLWHVL� %LOJLVD\DUODUÕQ�GL÷HU�ELOJLVD\DUODUOD� LOHWLúLP�NXUPDVÕQÕ� VD÷ODU��%X� LOHWLúLP�JHQHOOLNOH�02'(0� �� WHOHIRQ�KDWODUÕ�� \DGD�YHUL� D÷ODUÕ\OD� ��/$1��:$1�JLEL����VD÷ODQÕU�'HSRODPD� hQLWHVL� %LOJLVD\DUGD� oDOÕúDQ� SURJUDPODUÕ� YH\D� GHSRODPD� ELULPOHULQH�JHOHQ� YHULOHUL� ND\GHWPHN� LoLQ� NXOODQÕOÕU�� 6DELW� GLVN��PDQ\HWLN� WH\S� JLEL� FLKD]ODU� EX��QLWHQLQ�ELULPOHULGLU�
��E��dÕNÕú�%LULPL6DQDO� RUWDPGDNL� ELOJLOHULQ� JHUoHN� RUWDPGDNL� �QLWHOHUH� DNWDUÕOPDVÕQÕ� VD÷ODU��gUQH÷LQ�ELOJLVD\DUGDNL�ELU�ELOJLQLQ�\D]ÕFÕ\D�DNWDUÕOPDVÕ�LúOHPOHULQGH�NXOODQÕOÕU��dÕNÕú�ELULPLQH�ED÷OÕ�RODQ��QLWHOHU�úXQODUGÕU��>�@x <D]ÕFÕODUx dL]LFLOHUx 'HSRODPD�%LULPOHUL
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x *UDILNVHO�*|VWHULP�%LULPOHUL<D]ÕFÕODU� 5DSRU��DODUP�JLEL�ELOJLOHULQ�ND÷ÕW��]HULQH�DNWDUÕOPDVÕQÕ�JHUoHNOHúWLULU�'HSRODPD�%LULPOHUL��9HULOHUL�\HGHNOHPH�YH�GHSRODPD�LoLQ�NXOODQÕOÕU�*UDILNVHO� *|VWHULP� %LULPL� %LOJLVD\DU� LoLQGHNL� YHULOHULQ� HNUDQ� �]HULQGHQ�NXOODQÕFÕ\D� J|VWHULOPHVLQGH� NXOODQÕOÕU�� %X� HNUDQODU� PRQLW|U�� HNUDQ� SURMHNVL\RQ�PDNLQHOHUL�YH�PDSERUG¶ODUGÕU��
��F��%HOOHN9HULOHULQ� GHSRODQGÕ÷Õ� YH� ELOJLVD\DUÕQ� oDOÕúPDVÕQD� \DUGÕPFÕ� RODQ� SURJUDPODUÕQ�EXOXQGX÷X� ELULPGLU�� ho� oHúLW� EHOOHN� YDUGÕU�� %XQODU�� 5$0�� 520� YH� &$&+¶WLU��%LOJLVD\DU� LoHULVLQGHNL� YHULOHU� ELUoRN� �QLWH\H� JLWPHNWHGLU�� 9HUL� \ROX� �]HULQGHQ�KDIÕ]D\D� HULúLPLQ� ELU� �QLWH� WDUDIÕQGDQ� GHQHWOHQPHVL� JHUHNLU� NL� EHOOHN� HULúLP�GHQHWOH\LFLVL�EX�LúOHYL�\HULQH�JHWLULU��>�@�
��G��0HUNH]L�øúOHP�%LULPL%LOJLVD\DU� LoHULVLQGHNL� ELULPOHULQ� NRRUGLQHOL� oDOÕúPDVÕQÕ�� ELULPOHU� DUDVÕ� YHUL�WUDQVIHULQL��YHULOHU��]HULQGH�DULWPHWLNVHO�YH�PDQWÕNVDO�LúOHPOHU�\DSÕOPDVÕQÕ�VD÷ODU��>�@
��H��.RQWURO�0HUNH]L�%LOJLVD\DU�øúOHWLP�6LVWHPLdDOÕúDQ� SURJUDPODUÕQ� VLVWHP� LoHULVLQGHNL� GHQHWLPLQL�� YHULOHULQ� GHSRODPD� \DGD�\HGHNOHPH� ELULPOHULQH� WUDQVIHULQL�� HN� �QLWHOHUH� HULúLPLQL� VD÷ODU�� $\QÕ� ]DPDQGD��EHOOHN� HULúLPLQL� GH� GHQHWOHU�� 7HN� J|UHY� WHN� NXOODQÕFÕOÕ� YH� oRN� J|UHY� oRN� NXOODQÕFÕOÕ�ROPDN� �]HUH� LNL� WLS� LúOHWLP� VLVWHPL� YDUGÕU�� øVLPOHULQGHQ� GH� DQODúÕODFD÷Õ� �]HUH� WHN�J|UHY� YH� WHN� NXOODQÕFÕOÕ� VLVWHP� WHN� ELOJLVD\DUÕQ� WHN� LúOHWLP�SURJUDPÕ� LOH� oDOÕúPDVÕQÕ�VD÷ODU��dRN�J|UHY�YH�oRN�NXOODQÕFÕOÕ� LúOHWLP�VLVWHPL�LVH�LOHWLúLP�D÷Õ�WDEDQÕ�LOH�ELUGHQ�ID]OD� SURJUDPÕQ� oDOÕúPDVÕQÕ� VD÷ODU�� %XUDGD�� YHULOHUL� RUWDN� NXOODQÕODELOPH� RODQD÷Õ�YDUGÕU��gUQH÷LQ��81,;�YH�326,;�LúOHWLP�VLVWHPOHULQLQ�ELUOLNWH�NXOODQÕOPDVÕ��>�@��
��I��.RQWURO�0HUNH]L�%LOJLVD\DU�<D]ÕOÕPÕ%X� WLS� SURJUDPODU� NDUPDúÕN� \D]ÕOÕP� \DSÕODUÕQD� VDKLSWLUOHU�� <D]ÕOÕPODUÕ� \ÕOODU�DOGÕ÷Õ�LoLQ��\D]ÕOÕPGD�NDOLWH�YH�SHUIRUPDQV�JLEL�QLWHOLNOHU�DUDQÕU��<D]ÕOÕPÕQ�V�UHFLQLQ�HQ�oRN�]DPDQ�DODQ�NÕVPÕ�LVH�DQDOL]�YH�WDVDUÕPGÕU��>�@��.RQWURO� 0HUNH]L� %LOJLVD\DU� \D]ÕOÕPODUÕQÕQ� NDOLWHVLQL� EHOLUOH\HQ� YH� HWNLOH\HQ�HWNHQOHU�úXQODUÕGÕU�x 7HNQRORMLN�GH÷LúLPOHUH�YH�\HQL�LVWHNOHUH�NDUúÕ�JHOLúWLULOHELOLU�ROPDVÕ�x øVWHQLOHQ�E�W�Q�NRPXWODUÕ�HNVLNVL]�\HULQH�JHWLUHELOPHVL
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x 6LVWHPH� ]DUDU� YHUHELOHFHN�� LVWHQPH\HQ� GXUXPODUÕQ� ROXúPDVÕQD� NDUúÕ�NR\DELOPHVLx %DúND�\D]ÕOÕP�YH�GRQDQÕPODUOD�X\XPOX�oDOÕúDELOPHVLx &38�� EHOOHN�� GLVN� JLEL� ND\QDNODUÕ� YHULPOL� NXOODQPDVÕ�� SHUIRUPDQVÕ� \�NVHN�ROPDVÕx 3URJUDP�G|N�P�Q�Q�DQODúÕODELOLU�YH�DoÕN�ROPDVÕx 3URJUDPÕQ�IDUNOÕ�GRQDQÕP�HOHPDQODUÕ\OD�GD�oDOÕúDELOPHVLx g÷UHQPH�YH�NXOODQPD�NROD\OÕ÷ÕQD�VDKLS�ROPDVÕx 3URJUDPÕQ�ELUELULQGHQ�ED÷ÕPVÕ]�N�o�N�PRG�OOHUGHQ�ROXúPDVÕ
,,��������.RQWURO�0HUNH]L�.XOODQÕFÕ�$UDELULPL��+0,�2SHUDW|UOH� VLVWHP� DUDVÕQGDNL� ED÷ODQWÕ\Õ� NXUDQ� ELULPGLU�� .XOODQÕFÕQÕQ� SURJUDP�D\DUODUÕQD�\DUGÕPFÕ�RODQ�DUDELULPGLU��0RQLW|U��NODY\H��PRXVH��\D]ÕFÕ�YH�oL]LFLOHU�EX�DUDELULPGH�NXOODQÕODQ�FLKD]ODUGÕU��øúOHYOHUL�LVH�úXQODUGÕU�x 3URJUDPÕQ�NXOODQÕOPDVÕx $ODUP��UHWPH�YH�X\DUÕ�VHYL\HOHULQLQ�D\DUODQPDVÕx *�YHQOLN�NRQWURO�Q�Q�oHúLWOL�úLIUHOHPH�\|QWHPOHUL�LOH�VD÷ODQPDVÕx &LKD]ODUÕQ�HNUDQGDQ�L]OHQPHVL�YH�NRQWURO�HGLOPHVLx %D÷ODQWÕ� D÷Õ� ELOJLOHULQLQ� J|U�QW�OHQPHVL� YH� oHúLWOL� 1HWZRUN� DQDOL]OHULQLQ�VRQXoODUÕQÕQ�YHULOPHVLx 6LVWHPGHNL�NDUW�YH�SURJUDPODUÕQ�UDSRUODQPDVÕ
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��E��dDOÕúPD�3UHQVLEL)LEHU� RSWLN� ÕúÕN� ND\QD÷Õ� HOHNWULNVHO� VLQ\DOOHUL�� RSWLN� VLQ\DOOHUH� G|Q�úW�U�U��2SWLN�VLQ\DOOHU�ILEHU�RSWLN�NDEOR�\DUGÕPÕ�LOH�LVWHQLOHQ�X]DNOÕ÷D�WDúÕQÕU�YH�WDúÕQGÕNODUÕ�\HUGH� ILEHU�RSWLN� ÕúÕN�GHGHNW|U�� LOH�HOHNWULNVHO�VLQ\DOOHUH�G|Q�úW�U�O�UOHU��2SWLN� ÕúÕN�ND\QD÷Õ�WDUDIÕQGDQ�NDEOR\D�DNWDUÕODQ�ÕúÕN�PLNWDUÕ��ÕúÕ÷ÕQ�VLOLQGLU�HNVHQL\OH�\DSWÕ÷Õ�DoÕ�LOH�RUDQWÕOÕGÕU��dRN�PRGOX�NDEORODUGD�LVH�D\QÕ�HNVHQGHQ�JHOHQ�PRGODU�Hú�GR÷UXOWXGD�EHOOL� ELU� DoÕ� LOH� JHOHQ� PRGODU�� FDP� VLOLQGLULQ� GÕú� \�]H\LQGH� PH\GDQD� JHOHQ� WDP�\DQVÕPDODU� VD\HVLQGH� LOHWLOLUOHU�� %HOOL� ELU� DoÕGDQ� VRQUD� LVH� �&/$''ø1*� E|OJHVL��LOHWLP�P�PN�Q�GH÷LOGLU��
��F��.DEOR�<DSÕVÕ(Q� GÕúÕQGD� NRUX\XFX� ELU� NÕOÕI� EXOXQXU�� LoLQGH� LVH� NÕUÕOPD� LQGLVL� DUWWÕUÕOPÕú�VLOLQGLU� úHNOLQGH� VDI� FDP� YDUGÕU�� ,úÕ÷ÕQ� LOHWLOHELOPHVL� LoLQ� NRUX\XFX� NÕOÕI� LOH� VLOLQGLU�FDP�DUDVÕQD�NÕUÕOPD�LQGLVL�GDKD�N�o�N�RODQ�ELU�EDúND�FDP�WDEDND�NRQXOXU�
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��G��.DEOR�dHúLWOHUL.ÕUÕOPD�LQGLVOHUL�YH�ÕúÕN�PRGODU�DoÕVÕQGDQ�IDUNOÕOÕN�J|VWHULUOHU��>�@x 6LQJOH� 0RGH�� 7HN� ÕúÕN� PRGXQXQ� LOHWLPLQL� VD÷ODUODU�� ,úÕN� ND\QDNODUÕ� OD]HU�\DSÕVÕQD�X\XPOXGXU�x 0XOWLPRGH��%LUGHQ�oRN�PRGX�OD]HU�YH�OHG�ÕúÕN�ND\QD÷Õ�LOH�LOHWHELOLUOHUx 6WHS�,QGH[��.ÕUÕOPD�LQGLVOHUL�VDELW�RODQ�ILEHUOHUx *UDGHG�,QGH[��.ÕUÕOPD LQGLVL�PHUNH]GH�PDNVLPXP�VHYL\HGH�RODQ�ILEHUOHU
)LEHU�RSWLN�NDEOR�LOH�LOHWLúLPLQ�DYDQWDMODUÕ�úXQODUGÕU�x dRN�E�\�N�VLQ\DO�EDQG�JHQLúOL÷LQH�VDKLS�ROPDVÕx (OHNWURPDQ\HWLN� YH� GÕú� �\D÷PXU�� NDU�� \ÕOGÕUÕP�� YE�� RUWDPODUGDQ�HWNLOHQPHPHVLx /LVDQV�JHUHNWLUPHPHVLx )L]LNVHO�ER\XWODUÕQÕQ�N�o�N�YH�KDILI�ROPDVÕx 9HUL� LOHWLPLQL� PRG�ODV\RQD� ED÷OÕ� NDOPDNVÕ]ÕQ� oRN� KÕ]OÕ� JHUoHNOHúWLUPHVL��KLoELU�LOHWLúLP�VLVWHPLQLQ�EX�NDGDU�KÕ]OÕ�LOHWLP�VD÷OD\DPDPDVÕx <DQ�\DQD�RODQ�NDEORODUGD�VLQ\DO�NDUÕúÕPÕQÕQ�P�PN�Q�ROPDPDVÕx .ÕVD�GHYUH�GXUXPXQGD�\DQJÕQD�VHEHS�ROPDPDVÕ
)LEHU�RSWLN�NDEOR�LOH�LOHWLúLPLQ�GH]DYDQWDMODUÕ�LVH�úXQODUGÕU�x *HUH÷LQGHQ� ID]OD� E�N�OPHOHUL� \DGD� L\L� NRUXQPDGÕNODUÕ� V�UHFH� |P�UOHULQL�\LWLUPHVL��VLQ\DO�LOHWLúLPLQL�JHUoHNOHúWLUHPHPHOHULx +HU����NP¶GH�ELU�WHNUDUOD\ÕFÕ�JHUHNWLUPHOHULx g]HO�YHULFL��DOÕFÕ�YH�NRQHNW|U�JHUHNWLUPHOHULx .ÕVD�PHVDIHOL�X\JXODPDODUGD�HNRQRPLN�ROPDPDODUÕx 1�NOHHU�UDG\DV\RQGDQ�HWNLOHQPHOHUL�YH�NXOODQÕOPD]�KDOH�JHOPHOHUL

,,������øOHWLúLP�3URWRNROOHUL�6LVWHPOHU� DUDVÕ� KDEHUOHúPHQLQ� \DSÕODELOPHVL� LoLQ� EHOLUOL� ELU� VWDQGDUW� GH÷HUOHU�E�W�Q�QH� LKWL\Do� GX\XOXU�� 6&$'$� LOHWLúLPLQGH� NXOODQÕODQ� EX� VWDQGDUW� GH÷HUOHU�E�W�Q�� LOHWLúLP� SURWRNROOHUL� DGÕ� DOWÕQGD� WRSDUODQPÕúWÕU�� %X� SURWRNROOHU� NRQWURO�PHUNH]L� YH� Xo� ELULPOHU� DUDVÕQGDNL� YHUL� LOHWLúLPLQGH� NXOODQÕOÕUODU�� ����� \ÕOÕQGD�NXOODQÕODQ� LON� SURWRNROOHU� ELW� WDEDQOÕ\GÕ� YH� YHUL� LOHWLúLPL� ROGXNoD� \DYDúWÕ�� ùLPGL� LVH�oRN�GDKD�KÕ]OÕ�RODQ�ED\W�WDEDQOÕ�SURWRNROOHU�NXOODQÕOPDNWDGÕU��%D\W�SURWRNROOHUL����ELW�
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E�\�NO�÷�QGHGLU�� %X� ELWOHUGHQ� ELUL� JLULú�� GL÷HUL� oÕNÕú�� JHUL\H� NDODQODU� LVH� YHUL�ELWOHULGLU���
,,��������øOHWLúLP�3URWRNRO�QGHQ�%HNOHQHOHU��x øOHWLúLP�RUWDPÕQGDQ�ED÷ÕPVÕ]�ROPDVÕx ,62�± 26,�VWDQGDUWODUÕQD�X\JXQ�ROPDVÕx %LOLQHQ�YH�\D\JÕQ�NXOODQÕODQ�VWDQGDUWODUÕ�LoHUPHVLx %D\W�WDEDQOÕ�ROPDVÕx *HQLú� RODUDN� YHUL� QHVQHOHULQL� GHVWHNOHPHVL� YH� \�NVHN� G�]H\ IRQNVL\RQODUÕ�NDUúÕOD\DELOPHVLx .RQILJ�UDV\RQ� \�NOHQPHVLQLQ� GH÷LúNHQ� X]XQOXNWDNL� PHVDMODU� LOH� \�NVHN�KÕ]GD�ROPDVÕx *HQLú�DGUHVOHPH�\HWHQH÷LQLQ�ROPDVÕx 7DP�WDQÕPOÕ�YH�GHWD\OÕ�ELOJL�YHUHELOPHVLx 7HVW�HGLOHELOLU�ROPDVÕx )DUNOÕ�DODUP�G�]H\OHULQLQ�WDQÕPODQDELOLU�ROPDVÕx 9HUL�J|QGHULUNHQ�D]DPL�KÕ]�VD÷ODPDVÕ�x +DWDVÕ]�YHUL�LOHWLúLPL�LoLQ�NRGODPD�\|QWHPL�ROPDVÕ
,,��������3URWRNRO�7�UOHUL6&$'$� VLVWHPOHULQGH� JHQLú� DODQODUD� \D\ÕOPÕú� ELUoRN� RSHUDW|U� LVWDV\RQXQXQ�ELUELULQH�ED÷ODQPDVÕ�YH�VLVWHPH�DLW� W�P�YHUL� WUDQVIHUOHULQLQ�\DSÕODELOPHVL� LoLQ��\HUHO�D÷ODU� �/$1�� YH� JHQLú� DODQOÕ� D÷ODU� �:$1�� LOHWLúLP� D÷ODUÕ� NXOODQÕOPDNWDGÕU�� øOHWLúLP�D÷ODUÕQGD� NÕVD� PHVDIHOL� DODQODU� LoLQ� /$1� �\HUHO� D÷ODU��� X]XQ� PHVDIHOL� DODQODU� LoLQ�:$1��JHQLú�DODQ�D÷ODUÕ��NXOODQÕOÕU��>�@6&$'$�VLVWHPOHUL��\D\JÕQ RODUDN�$YUXSD�VWDQGDUWODU�RUJDQL]DV\RQX�WDUDIÕQGDQ�KD]ÕUODQDQ� ,(&� LOHWLúLP� SURWRNROOHULQGHQ� \DUDUODQPDNWDGÕUODU�� $PHULND¶GD� EX�VWDQGDUWODU� ,(((� WDUDIÕQGDQ� \DSÕOPDNWDGÕU�� ,(&� LOHWLúLP�SURWRNROOHUL� VWDQGDUWODUÕQFD��NRQWURO�PHUNH]OHUL�DUDVÕ�LOHWLúLP�,(&�������QXPDUDOÕ�SURWRNROOH��X]DN�Xo�ELULPOHU�YH�NRQWURO� PHUNH]L� DUDVÕ� LOHWLúLPOHU� LVH� ,(&� ������ QXPDUDOÕ� LOHWLúLP� SURWRNRO�� LOH�VD÷ODQPDNWDGÕU���3URWRNRO�6&$'$�VLVWHPLQLQ�HQ�J�YHQLOLU�ROPDVÕ�JHUHNHQ�ELULPLGLU��øOHWLúLP�QH�NDGDU�KÕ]OÕ�ROXUVD�ROVXQ�SURWRNRO�L\L�WDVDUODQPDPÕúVD�E�\�N�WÕNDQÕNOÕNODU�\DúDQÕU��$\QÕ� VLVWHP� LOHWLúLPOHU� LoHULVLQGH�ELUGHQ�oRN�SURWRNRO�NXOODQÕODELOLU��$QFDN�
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NRQWURO� PHUNH]L� LOH� LUWLEDW� NXUXODFDN� RODQ� Xo� ELULP� DUDVÕQGD� D\QÕ� SURWRNRO�NXOODQÕOPDOÕGÕU��
��D�26,�5HIHUDQV�0RGHOL�$÷� LOHWLúLPOHULQGH� ,62� �,QWHUQDWLRQDO� 6WDQGDUGV� 2UJDQL]DWLRQ�� WDUDIÕQGDQ�JHOLúWLULOHQ� \HGL� NDWPDQOÕ� SURWRNRO� 26,� �2SHQ� 6\VWHPV� ,QWHUFRQQHFWLRQ�� �� 6&$'$�VLVWHPL�LOH�D\QÕ�NDWPDQ�\DSÕVÕQD�VDKLS�ROGX÷X�LoLQ�UHIHUDQV�DOÕQÕU��26,�NDWPDQODUÕ�LVH�úXQODUGÕU��>�@�� 3K\VLFDO�/D\HU��)L]LNVHO�.DWPDQ���+DWDVÕ]�ELU�LOHWLúLP�VRUXPOXVXGXU��� 'DWD� /LQN� /D\HU� �9HUL� %D÷ODQWÕ� .DWPDQÕ��� 9HUL� EORNODUÕQÕQ� KDWDVÕ]� ELU�úHNLOGH��VW�VHYL\H\H�oÕNDUÕOPDVÕQÕ�VD÷ODU��� 1HWZRUN� /D\HU� �$÷� .DPDQÕ��� 9HUL� SDNHWOHULQLQ� ND\QDNWDQ� DOÕFÕ\D�J|QGHULOPHVLQL�VD÷ODU��� 7UDQVSRUW� /D\HU� �øOHWLúLP�.DWPDQÕ���9HUL� SDNHWLQLQ� G�]J�Q� ELU� úHNLOGH� ELU��VW�NDWPDQD�JHoLULOPHVLQGHQ�VRUXPOXGXU���� 6HVVLRQ�/D\HU��%D÷ODQWÕ�.DWPDQÕ���.XOODQÕFÕODU�DUDVÕ�ED÷ODQWÕQÕQ�NXUXOXPX��\|QHWLPL�YH�NRQWURO�QGHQ�VRUXPOXGXU��� 3UHVHQWDWLRQ� /D\HU� �6XQXú� .DWPDQÕ��� +DEHUOHúPH� D÷Õ� LOH� YHUL� VWDQGDUW�X\JXODPD�\D]ÕOÕPÕ�DUDVÕQGDNL�ELULPGLU��� $SSOLFDWLRQ� /D\HU� �8\JXODPD� .DWPDQÕ��� +DEHUOHúPH� D÷Õ� LOH� NXOODQÕFÕ�X\JXODPD�\D]ÕOÕPÕ�DUDVÕQGDNL�ELULPGLU��%LUoRN�NXOODQÕFÕ�WDUDIÕQGDQ�NXOODQÕODQ�7&3�,3�SURWRNRO�Q�Q�26,�VWDQGDUWODUÕQDX\PDPDVÕ�NXOODQÕPÕQÕ�VÕQÕUODPDNWDGÕU�
��E��0$&�3URWRNROOHUL6HoLP��VDNODPD�YH�oHNLúPH�JLEL��o�D\UÕ�NDWHJRULGH�G�]HQOHQLU�6HOHFWLRQ��6HoLP���%X�PHWRWWD�KDW��]HULQGHNL�WHUPLQDOOHUGHQ�ELUL�DQD�WHUPLQDO�ROXU�YH�GL÷HU�WHUPLQDOOHUH�PHVDM�DOÕS� J|QGHUPHNWHQ�VRUXPOXGXU��gQFHOLN�JHUHNWLUHQ�KDWODUGD�HQ�JHQHO�NXOODQÕP�PHWRGXGXU��5HVHUYDWLRQ��6DNODPD���%X�PHWRW�V�UHNOL�WÕNDQÕNOÕ÷ÕQ�ROGX÷X�]DPDQODUGD�NXOODQÕOÕU��=DPDQ�EHOOL� DUDOÕNODUD� E|O�Q�U� YH�J|QGHULPGH�EXOXQPDN� LVWHQLOHQ� WHUPLQDO� LOHUGHNL�]DPDQ�SDUoDODUÕQÕ�EHOOL�ELU�V�UH�UH]HUYH�HGHU�&RQWHQWLRQ� �dHNLúPH�� +DILI� YH� RUWD� G�]H\GHNL� WÕNDQÕNOÕNODUGD� HWNLQGLUOHU�� 6ÕUD�\|QWHPL� NXOODQÕOPDNVÕ]ÕQ�� E�W�Q� WHUPLQDOOHU� ]DPDQ� DOPDN� LoLQ� oHNLúLUOHU�� $÷ÕU� \�N�DOWÕQGD�SHUIRUPDQVÕ�G�úHU�



��

0$&� SURWRNROOHUL� JHOLúPLú� D÷� WHNQRORMLOHULQGH� \D\JÕQ� RODUDN� NXOODQÕOÕUODU��6&$'$�VLVWHPLQGH�HQ�oRN�NXOODQÕODQ�0$&�SURWRNROOHUL�LVH�úXQODUGÕU�x 3ROOLQJ�3URWRNRO�x 7RNHQ�5ÕQJ�3URWRNRO�x &DUULHU�6HQVH�0XOWLSO\�$FFHVV�&ROOLVLRQ�'HWHFW��&60$�&'��3URWRNRO�x 7RNHQ�%XV�3URWRNRO�3ROOLQJ�3URWRNRO��� øON� WHUPLQDOGHQ�EDúOD\DUDN�� WHN� WHN�E�W�Q� WHUPLQDOOHUL�\RNOD\ÕS�J|QGHULOHFHN�ELU�ELOJL�EXOXUVD�� WHUPLQDOH�PHVDM�J|QGHUPH�PHWRGX\OD�oDOÕúÕU��6LVWHPL�VRUX�FHYDS�úHNOLQGHGLU��+HU�WHUPLQDOL�V�UHNOL�\RNODPD�VLVWHPL�LOH�oDOÕúWÕ÷ÕQGDQ�]DPDQ�ND\EÕ�\DúDQÕU��%XQGDQ�GROD\Õ�YHULPL�G�ú�NW�U�7RNHQ�5LQJ�3URWRNRO�� %X�SURWRNRO� LOHWLúLP�PLPDULVLQLQ�KDOND�ELoLPLQGH�ROGX÷X�GXUXPODUGD�NXOODQÕOÕU��-HWRQ��WRNHQ�����ELW¶OLN�ELU�ELOJL�ROXS�WHUPLQDOOHU�DUDVÕ�GRODúÕU��øNL� WHUPLQDOL� D\QÕ� DQGD� LOHWLPH� JHoLUHPH]OHU�� %X� \�]GHQ� YHUL� DNWDUPDN� LVWH\HQ�WHUPLQDO� MHWRQ� NHQGLVLQH� JHoHQH� NDGDU� EHNOHU�<R÷XQ� WÕNDQÕNOÕNWD� ELOH� YHULPLQLQ�\�NVHN�ROPDVÕ�EX�VLVWHPLQ��ROXPOX�|]HOOL÷LGLU�&60$�&'� 3URWRNRO��� %LU� WHUPLQDOLQ� GL÷HU� WHUPLQDOLQ� D÷� KDWWÕQD� ELOJL� EÕUDNÕS��EÕUDNPDGÕ÷ÕQÕ� DQODPDN� DPDFÕ� LOH� KDWWÕ� GLQOHPHVL� \|QWHPLGLU�� %X� VLVWHPLQ� YHULPL�\�NVHNWLU�� %X� SURWRNRO� PHWRGXQXQ� HQ� |QHPOL� GH]DYDQWDMÕ� LVH� PHVDMÕQ� J|QGHULOPH�V�UHVLQL�NRQWUROV�]�JHUoHNOHúWLUPHVL�LOH�]DPDQ�EHOLUOHPHQLQ�P�PN�Q�ROPDPDVÕGÕU�NL�EX�GXUXP�NXOODQÕPÕQÕ�NÕVÕWODPDNWDGÕU�7RNHQ� %XV� 3URWRNRO��� 0HWRW� RODUDN� SROOLQJ� SURWRNRO�� LOH� EHQ]HUOLN� J|VWHULU�� %X�SURWRNROGH� G�÷�POHU� NRQWURO� PHUNH]LQGHQ� EDúOD\DQ� ELU� VÕUD� G�]OHPL� LOH� E�W�Q� Xo�ELULPOHUL�GRODúDUDN�NRQWURO�PHUNH]LQH�XODúÕU��9HULPOLOL÷L�\�NVHNWLU��1RUPDO�úDUWODUGD�L\L� LúOH\HQ� ELU� PHWRWWXU�� 2OXúDELOHFHN� SUREOHPOHUOH� P�FDGHOH� J�F�� ]D\ÕIWÕU��0HVDMGDNL�ELU�KDWD��Xo�ELULPOHUGHNL�ELU� DUÕ]D�\D�GD� VLVWHPH�\HQL�Xo�ELULPOHULQ�GDKLO�ROPDVÕQGD� YHULPOL÷LQL� \LWLUHELOLU�� � �%X� WLS� VRUXQODUÕQ�JLGHULOHELOPHVL� LoLQ� FRQWHQWLRQ��oHNLúPH��WHNQL÷LQL�LOH��ELUOLNWH�NXOODQÕOPDVÕ�JHUHNOLGLU��
��F��7&3�,3�3URWRNRO�%LOJLVD\DU�D÷ODUÕQÕ�ELUELULQH�ED÷ODPDN�DPDFÕ�LOH�JHOLúWLULOHQ�YH�'�Q\DGD�HQ�oRN�NXOODQÕODQ�SURWRNRO� W�U�G�U��øQWHUQHW��]HULQGHNL�³7UDQVPLVVLRQ�&RQWURO�3URWRFRO´�YH�³,QWHUQHW�3URWRFRO´��JLEL��LNL�|QHPOL�LOHWLúLP�SURWRNRO��LOH�LOHWLúLP�VD÷ODQÕU��7&3�,3�SURWRNRO�Q�|]HOOLNOHUL�úXQODUGÕU��>�@
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x )L]LNVHO� D÷� GRQDQÕPÕQGDQ� ED÷ÕPVÕ]� RODUDN� ELU� oRN� GH÷LúLN� D÷� LOH�HQWHJUDV\RQ�RODQD÷Õ�VD÷ODPDVÕx '�Q\DQÕQ�KHU�\HULQGH�JHoHUOL�RODQ�RUWDN�ELU�DGUHVOHPH�\DSÕVÕQD�VDKLS�ROPDVÕx 6WDQGDUWODU� NROD\FD XODúÕOÕU� YH� ELOJLVD\DU� GRQDQÕPODUÕQGD� JHOLúWLULOHELOLU�|]HOOLNWH�ROPDVÕ
,,����8=$.�8d�%ø5ø0��578�8]DNWDQ� L]OHPH� YH� GHQHWOHPH� �QLWHVL� DQODPÕQD� JHOHQ� 5HPRWH� 7HUPLQDO� 8QLW��578��� EXOXQPXú� ROGX÷X�PHUNH]LQ� VLVWHP� GH÷LúNHQOHULQH� LOLúNLQ� ELOJLOHUL� WRSOD\DQ��GHSROD\DQ��NRQWURO�HGHQ��JHUHNWL÷LQGH�EX�ELOJLOHUL�NRQWURO�PHUNH]LQH�EHOOL�ELU�LOHWLúLP�RUWDPÕ� \ROX� LOH� J|QGHUHQ� YH� NRQWURO� PHUNH]LQGHQ� JHOHQ� NRPXWODUÕ� X\JXOD\DQ� ELU�6&$'$�ELULPLGLU�6&$'$�VLVWHPLQL��LQVDQ�Y�FXGXQD�EHQ]HWHFHN�ROXUVDN�578��GX\X�RUJDQODUÕQD�NDUúÕOÕN� JHOLU�� øQVDQ� Y�FXGXQGD� QDVÕO� E�W�Q� DOJÕODPDODU� GX\X� RUJDQODUÕ� WDUDIÕQGDQ�EH\LQH�DNWDUÕOÕ\RU�YH�EH\LQGHQ�JHOHQ�NRPXWODU�X\JXODQÕ\RUVD��6&$'$�VLVWHPLQGH�GH�E�W�Q� DOJÕODPDODU� 578� WDUDIÕQGDQ�� NRQWURO� PHUNH]LQH� J|QGHULOLU� YH� NRQWURO�PHUNH]LQGHQ�JHOHQ�NRPXWODU�X\JXODQÕU����578¶ODU��$QDORJ� 'LMLWDO�G|Q�úW�U�F�OHU��$'&���'LMLWDO�$QDORJ�G|Q�úW�U�F�OHU��'$&��� GLMLWDO� JLULú�YH�oÕNÕúODUÕQ�ROGX÷X��HQ� ID]OD�ELUNDo�PHWUHNDUH�\HU�NDSOD\DQ�YH����� ��PHWUH�\�NVHNOLNWH�RODQ�|]HO�WDVDUODQPÕú�ELOJLVD\DUODUGÕU��>�@6&$'$� VLVWHPL� LoHULVLQGH�� \HUHO� |Oo�P� YH� NXPDQGD� QRNWDODUÕ� ROXúWXUDQ�578¶ODU� ELUELUOHULQH� ED÷ODQDELOHQ� oHúLWOL� FLKD]ODUÕ�� NHVLFLOHUL�� D\ÕUÕFÕODUÕ� NXPDQGD�HGHELOLU�� gOo�OPHVL� JHUHNHQ� DNÕP�� JHULOLP�� DNWLI� J�o�� UHDNWLI� J�o�� J�o� IDNW|U�� JLEL�GH÷HUOHU� |Oo�OHELOLU�� $\UÕFD� D\ÕUÕFÕ� YH� NHVLFLQLQ� DoÕN�NDSDOÕ� NRQWURO� GXUXPODUÕ�\DSÕODELOLU��0HUNH]L� NXPDQGD� YH� L]OHPH\L� VD÷ODPDN� LoLQ�578¶ODU�� |Oo�P� VRQXoODUÕ�LOH� FLKD]ÕQ� oDOÕúPD� GXUXPODUÕQÕ� �.HVLFL� DoÕN�� $\ÕUÕFÕ� NDSDOÕ�� PHUNH]H� LOHWHUHN�PHUNH]GHQ�JHOHQ�NRPXWODU�GR÷UXOWXVXQGD�EXOXQDQ��.HVLFL�Do��$\ÕUÕFÕ�NDSD��LúOHPOHUL�\DSDU�� %|\OHFH�PHUNH]L� GHQHWLP� ELULPOHULQLQ� EDúÕQGD� EXOXQDQ� VLVWHP� RSHUDW|U�Q�Q�W�P� |Oo�P� VRQXoODUÕQÕ� J|UPHVLQL� YH� JHUHNOL� NRPXWODUÕ� J|QGHUHUHN� VLVWHPLQ�GHQHWOHQPHVLQL� VD÷ODU�� )DNDW� 578¶QXQ� J|UHYL� VDGHFH� |Oo�P� \DSPDN� YH� NRPXW�X\JXODPDN� GH÷LO� |Oo�P� VRQXoODUÕQÕQ� EHOLUOL� VÕQÕUODU� LoHULVLQGH� ROXS� ROPDGÕ÷ÕQÕ� GD�GHQHWOH\HUHN�D\NÕUÕ�\DGD�DODUP�GXUXPODUÕQÕ�GD�PHUNH]H�ELOGLUPHNWLU��>�@
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578¶�ODUÕQ��]HULQGHQ�ELOJL� WRSODQDELOPHVL�YH�NXPDQGD�HGLOHELOPHVL� LoLQ�JLULú��oÕNÕú� QRNWDODUÕ� YDUGÕU�� 6&$'$� VLVWHPLQGH� NRQWURO� PHUNH]L� VD\ÕVÕ� ELU� YH\D� ELUNDo�RODELOLUNHQ� 578� VD\ÕVÕ� \�]OHUFH� RODELOPHNWHGLU�� %X� VHEHSOH� 578¶ODU� VLVWHPLQ�J�YHQLOLUOL÷LQGH�� WDúÕQDELOLUOL÷LQGH� YH� PDOL\HWLQGH� ROGXNoD� EHOLUOH\LFL� ELULPOHUGLU��578¶ODUÕQ� N�o�N� ER\XWWD� ROPDVÕ� YH� NXOODQÕODFD÷Õ� RUWDPÕQ� GR÷DO� úDUWODUÕQD� X\JXQ��UHWLOPHVL� JHUHNOLGLU�� %LU� VLVWHPLQ� NXPDQGDVÕ� YH� J|]OHQPHVL� LoLQ� E�\�N� FLKD]ODUÕQ�NXOODQÕOPDVÕ�PDOL\HWL�YH�WDúÕQDELOLUOL÷L�ROXPVX]�\|QGH�HWNLOHU�578¶ODU� LON� JHOLúWLULOGLNOHUL� \ÕOODUGD�6&$'$� VLVWHPL� LoLQGH� VDGHFH�ELOJL� DOPD�LúOHYLQL� JHUoHNOHúWLUPLúOHU�� *HoHQ� V�UH� ]DUIÕQGD� ELOJLVD\DU� WHNQRORMLVLQGH� ELUoRN�\HQLOLNOHU�\DúDQÕUNHQ�578¶ODU�\ÕOODU�ER\X�KLoELU�\HQLOL÷H�X÷UDPDGDQ��UHWLOPLúOHULGLU��hUHWLFL� YH� NXOODQÕFÕQÕQ� ELUOLNWH� WDVDUODGÕ÷Õ� YH� �UHWWL÷L� \HQL� 578¶ODU� \DQL�PLNURLúOHPFLOL� 578¶ODU� GL÷HU� 578¶ODUD� RUDQOD� oRN� GDKD� ID]OD� LúOHYVHO� |]HOOLNOHUH�VDKLSWLUOHU�� *�Q�P�]� 578¶ODUÕ� LOH� .ODVLN� 578¶ODUÕQ� LúOHYVHO� |]HOOLNOHUL�NDUúÕODúWÕUÕOÕUVD�úX�VRQXoODUD�XODúÕOÕU��>��@����.ODVLN�578¶ODU� GD� E�W�Q� JLULú�oÕNÕú� NDEORODUÕ� RUWDN�ELU� QRNWDGD� WRSODQÕU� YH�ELOJLOHU� EX� QRNWDGDQ� DOÕQÕUGÕ�� *�Q�P�]� 578¶ODUÕQGD� LVH� JLULú� YH� oÕNÕúODU��PHUNH]L� GH÷LOGLU�� *LULú� YH� oÕNÕú� LúOHPL�� WUDIR� PHUNH]L�� NRQWURO� YH� J|]OHP�QRNWDODUÕQD�\DNÕQ�\HUOHUGH�PRQWH�HGLOHQ�PLNURLúOHPFL�YH�DNÕOOÕ�HOHNWURQLN�FLKD]�VLVWHPL�LOH�GD÷ÕWÕOPÕú�NRQXPGDGÕU��6LVWHPLQ�JHWLUGL÷L�ID\GDODU�úXQODUGÕU�x 'DKD�X]DN�QRNWDODUGDQ�ELOJL�WRSODPD�YH�GHQHWOHPH�RODQD÷Õx 'H÷LúLN�\ROODUGDQ�\HUHO�LOHWLúLP�RODQD÷Õx 0DOL\HWLQ�D]DOPDVÕx )L]LNVHO�úDUWODUD�J|UH�NXUXOXP�RODQD÷Õ��� *�Q�P�]� 578¶ODUÕ� J�o� ND\QD÷ÕQÕ�� JLULú� oÕNÕú� LúOHPLQL�� PLNURLúOHPFL\L� YH�LOHWLúLP�SRUWXQX�\HGHNOHPH�|]HOOL÷LQH�VDKLSWLU���*�Q�P�]�578¶ODU� WDOL�PHUNH]LQGHNL�NRQWURO� LúOHPOHUL� YH�J|]OHP�DPDFÕ\OD�\HUOHúWLULOPLú�GLMLWDO� U|OHOHU��KDWD�ND\GHGLFLOHU�� VD\ÕVDO�VD\DoODU�YH�EXQD�EHQ]HU�HOHNWURQLN� FLKD]ODUOD� YHULOHUL� oRN� GDKD� LúOHYVHO� YH� VHUL� ELU� úHNLOGH�ND\GHGHELOPHNWHGLU����*�Q�P�]�578¶ODUÕ� oRN�VD\ÕGD�SRUW� VD\HVLQGH�ELUGHQ� ID]OD�NRQWURO�PHUNH]L�LOH� LOHWLúLPL� IDUNOÕ� LOHWLúLP�SURWRNROOHUL�NXOODQDUDN�JHUoHNOHúWLUHELOPHNWHGLU��%X�GD� GH÷LúLN SURWRNRO� NXOODQDQ� ELOJLVD\DU� VLVWHPOHUL� LOH� LOHWLúLP� RODQD÷Õ�VD÷ODPDNWDGÕU�
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��� .ODVLN� 578¶ODU� WHN� ELU� KDEHUOHúPH� RUWDPÕQÕ� GHVWHNOH\HELOPHNWH\GL��*�Q�P�]� 578¶ODUÕ� LVH� ELUoRN� KDEHUOHúPH� RUWDPÕQÕ� GHVWHNOH\HELOPHNWH� YH�GROD\ÕVÕ\OD�VLVWHPLQ�J�YHQOL÷LQL�DUWWÕUPDNWDGÕU����.ODVLN�578¶ODU�WRSODGÕNODUÕ�W�P�YHULOHUL�NRQWURO�PHUNH]OHULQH�LOHWLU� YH� EX�YHULOHUOH�LOJLOL�E�W�Q�LúOHPOHU�NRQWURO�PHUNH]LQGH�\DSÕOÕUGÕ��*�Q�P�]�578¶ODUÕ�LVH�WRSODGÕ÷Õ�YHULOHUL�|QLúOHPGHQ�JHoLUHUHN�VDGHFH�DQODPOÕ�YH�JHUHNOL�RODQODUÕQÕ�NRQWURO�PHUNH]LQH�J|QGHULU��%|\OHFH�LOHWLúLP�NDQDOODUÕ�YH�NRQWURO�PHUNH]LQLQ�Lú�\�N��D]DOWÕOÕU���� .ODVLN� 578¶ODU� VDGHFH� NRQWURO� PHUNH]L� LOH� LOHWLúLP� NXUDELOPHNWH\GL��*�Q�P�]�578¶ODUÕ�LVH�NRQWURO�PHUNH]L�GÕúÕQGD�WDOL�PHUNH]OHUGH�EXOXQDQ�GL÷HU�578¶ODUOD� GD� LOHWLúLP NXUDELOLUOHU�� %X� |]HOOLNOHUL� LOH� GH� LOHWLúLP� \�N�Q��KDILIOHWLUOHU����
,,������578¶�QXQ�*|UHYOHUL578¶ODU� WHPHO� RODUDN� LNL� DQD� LúOHYL� JHUoHNOHúWLULUOHU�� EXQODUGDQ� LONL� ELOJL�WRSODPD�YH�GHSRODPD�GL÷HUL� LVH�NRQWURO� YH\D�NXPDQGDGÕU��578¶ODUD�GDKD�NDSVDPOÕ�oDOÕúDELOPHOHUL� LoLQ� LNL� J|UHY� GDKD� \�NOHWLOPLúWLU�� %XQODU�� WDOL� PHUNH]� VHYL\HVLQGH�J|VWHULP�LOH�DUÕ]D�\HULQLQ�WHVSLWL�YH�L]RODV\RQXGXU�
,,��������%LOJL�7RSODPD�YH�'HSRODPD578¶QXQ�\DSPDVÕ�JHUHNHQ�HQ�WHPHO�LúOHYGLU�YH�EX�LúOHYGHQ�|G�Q�YHULOPHVL�V|]�NRQXVX� GH÷LOGLU�� 578� KHP� E|OJH� RSHUDW|U�� KHP� GH� ED÷OÕ� EXOXQGX÷X� NRQWURO�PHUNH]LQLQ� LKWL\DFÕ� RODQ� E�W�Q� ELOJLOHUL� WRSODU� YH� NHQGL� KDIÕ]DODUÕQGD� VDNODU��%|\OHOLNOH� RWRPDV\RQXQ� LON� VHYL\HVLQL� JHUoHNOHúWLUPLú� ROXU�� 578¶ODU� ELOJL� WRSODPD�LúOHYLQL�NHQGLOHULQH�YHULOHQ�SHUL\RGLN�DUDOÕNODUOD�JHUoHNOHúWLULUOHU�578¶ODU�� DQDORJ� ELOJLOHUL� \DQL� DNÕP�� JHULOLP�� DNWLI� J�o�� UHDNWLI� J�o� JLEL�GH÷HUOHUL�VLVWHPGHQ�D\UÕ�GXUXPGDNL�LQGLULFL�WUDIR�YH�WUDQVGXVHUOHU�\DUGÕPÕ\OD��JHUHNOL�GX\XOGX÷XQGD�GD�oRNOD\ÕFÕODU�\DUGÕPÕ\OD�WRSODU��'XUXP��DoÕN� NDSDOÕ��GH÷HUOHULQL�LVH�PHNDQLN�YH\D�RSWLN�L]RODV\RQD�VDKLS�U|OHOHU�\DUGÕPÕ�LOH�WRSODU�������578� WRSODGÕ÷Õ� ELOJLOHUL� JHUHNLUVH� NXOODQÕFÕ� WDQÕPOÕ� KDOH� JHWLULU� \DQL� ELU�|QLúOHPGHQ� JHoLULU�� gUQH÷LQ� 578� WRSODGÕ÷Õ� DQDORJ� ELOJL\L� �DNÕP�� JHULOLP�� J�o�� YE��VD\ÕVDO� ELOJL\H� oHYLULU� YH� 578¶GD� ROXúWXUXOPXú� ELU� YHULWDEDQÕ� VLVWHPL� \DUGÕPÕ� LOH�DOÕQDQ� ELOJL\H� DLW� VÕQÕU� GH÷HUOHULQL� NDUúÕODúWÕUÕU� YH� PDWHPDWLNVHO� ELU� KHVDSODPD\D�G|Q�úW�U�U��'DKD� VRQUD�EX�ELOJLQLQ�NRQWURO�PHUNH]LQH�J|QGHULOPH\H�GH÷HU�ELU�ELOJL�
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ROXS� ROPDGÕ÷ÕQÕ� GD� RUWD\D� oÕNDUÕU�� 6�UHNOL� DOÕQDQ� GH÷HUOHULQ� NRQWURO� PHUNH]LQH�J|QGHULOPHVL� LOHWLúLP� KDWWÕQÕQ� PHúJXO� HGLOPHVLQH� VHEHS� ROXU�� %X� \�]GHQ� WRSODQDQ�ELOJLOHUGH� ELU� GH÷LúLNOLN� ROPDVÕ� GXUXPXQGD� NRQWURO� PHUNH]LQLQ� X\DUÕOPDVÕ� GDKD�PDQWÕNOÕGÕU��%X�LúOHPH�5HSRUW�E\�H[FHSWLRQ��D\ÕNODPDOÕ�UDSRUODPD��GHQLOLU���gQLúOHP� \DSÕOGÕNWDQ� VRQUD� ELOJLOHU� NRQWURO� PHUNH]LQH� J|QGHULOPHN� �]HUH�VÕUDVÕ\OD� DUúLYOHQLUOHU�� 6&$'$� VLVWHPLQGH� ELOJLOHULQ� EHOLUOL� ]DPDQ� KDVVDVL\HWOHULQH�J|UH� UDSRU� HGLOPHVL� LúOHYLQH� 6HTXHQFH�RI� HYHQWV� WDJJLQJ� �ROXú� VÕUDVÕQD� J|UH� ND\ÕW�DQODPÕ�� GHQLU�� =DPDQ� KDVVDVL\HWOHUL� DQDORJ� GH÷HUOHU� LoLQ� ���PLOLVDQL\H� LNHQ� GXUXP�GH÷LúLNOLNOHUL� LoLQ� oRN� GDKD� NÕVD� ELU� V�UH�\DQL�� ��PLOLVDQL\HGLU��%|\OH�ELU� GHSRODPD�LúOHYL� VD\HVLQGH� J�Q� LoLQGH� KDQJL� ROD\ÕQ�� WDP� RODUDN�� QH� ]DPDQ� YH� NDo� GHID�JHUoHNOHúWL÷L�NRQWURO�PHUNH]L�WDUDIÕQGDQ�L]OHQHELOPHNWHGLU��%X�|]HOOL÷LQ�6&$'$�JLEL�JHUoHN�]DPDQOÕ��UHDO�WLPH��ELU�VLVWHPGH�PXWODND�EXOXQPDVÕ�JHUHNLU�578¶ODU� ELOJLOHULQ� WRSODQPDVÕ� YH� J|QGHULOPHVLQL� 56� ���� YH\D� 56� ���� VHUL�IRUPDWWD� oDOÕúDQ� FLKD]ODUOD� \DSPDNWDGÕU�� %X�� 6&$'$� IRQNVL\RQHOOL÷LQL�DUWWÕUPDPDNWD�IDNDW�VDKDGDNL�ORNDO�YHUL�WUDQVIHULQL�EDVLWOHúWLUPHNWHGLU��>��@��
,,��������.RQWURO%X� LúOHY� GH� 578¶QXQ� VD÷OÕNOÕ� YH� WLWL]FH� \DSPDVÕ� JHUHNHQ� ELU� |]HOOLNWLU��8]DNWDQ� NXPDQGD� LOH� GXUXP� NRQWUROOHULQL�DoPD�NDSDPD�� GH÷LúWLUPH� LúOHYLQL�JHUoHNOHúWLULU�� (Q� |QHPOL� QRNWD� EX� LúOHPLQ� KHUNHV� WDUDIÕQGDQ� KHU� ]DPDQ�\DSÕODPD\DFD÷ÕGÕU�� %XQXQ� LoLQ� VLVWHP� J�YHQOLN� WHGELULQLQ� DOÕQPDVÕ� JHUHNLU�� %X�J�YHQOLN� WHGELUOHUL� 578� LOH� NRQWURO�PHUNH]L� DUDVÕQGD� NL� 6HOHFW�EHIRUH� RSHUDWH� DGÕ�YHULOHQ��LúOHP�|QFHVL�VHoLP��úLIUHOHPH�LúOHPLGLU�
,,��������*|VWHULP��578¶QXQ� VRQUDGDQ� LúOHYOHUL� DUDVÕQD� JLUHQ� EX� |]HOOL÷LQ� DPDFÕ�578¶QXQ�E�W�Q�LúOHYOHULQLQ� \HULQH� JHWLULOGL÷LQH� GDLU� E|OJH� RSHUDW|U�QH� NDQÕW� VXQPDVÕ� YH\D� NRQWURO�PHUNH]LQFH�X]DN�Xo�ELULPOHULQ�L]OHQPHVLQH�RQD\�YHULOPHVLGLU��578�DOGÕ÷Õ�ELOJLOHUL�YH�\DSÕODQ�NXPDQGDODUÕQ�VRQXoODUÕQÕ��VDGHFH�NRQWURO�PHUNH]LQH�J|QGHUPHN�\HULQH�NHQGL�E�Q\HVLQGH� EXOXQGXUGX÷X� VÕQÕUOÕ� ELU� YHULWDEDQÕ� GRQDQÕPÕQD� VDKLS� ELU� J|VWHULP�ELOJLVD\DUÕ\OD�GD�ELOJLOHQGLULU��%X�\DSÕ\Õ�\D]ÕFÕ�YH�oL]LFL�JLEL�FLKD]ODUOD�JHQLúOHWPHN�P�PN�QG�U�
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,,��������$UÕ]D�<HULQLQ�7HVSLWL�YH�ø]RODV\RQX�$UÕ]D� \HULQLQ� WHVSLWL� YH� L]RODV\RQX�� 578¶ODUÕQ� VLVWHP� LoLQ� GHNL� HQ� |QHPOL�LúOHYLGLU�� %X� LúOHYL� \HULQH� JHWLUHELOPHN� LoLQ� 578¶QXQ� NHQGL� E�Q\HVLQGH�� $UÕ]D�$UDELULP� 0RG�O�� YH� EXQD� ED÷OÕ� EXOXQDQ� $UÕ]D� $NÕP� $OJÕOD\ÕFÕ� PRG�OOHUL�EXOXQPDNWDGÕU��%X�PRG�OOHU�DUDFÕOÕ÷Õ�LOH�DUÕ]DODU�DOJÕODQÕU�YH�578¶\D�ELOGLULOLU��$UÕ]D�ROGX÷X� ELOJLVLQL� DODQ� 578� $UÕ]D� $UDELULPLQGHQ� E�W�Q� $UÕ]D� $OJÕOD\ÕFÕODUÕQÕVRUJXODPDVÕQÕ�LVWHU�YH�EXQXQ�LoLQ�JHUHNOL�NRPXWX�YHULU��$UÕ]D�$UDELULPL��$UÕ]D�$NÕP�$OJÕOD\ÕFÕ� PRG�OOHUL� LOH� KDEHUOHúHUHN� DUÕ]D� DNÕPÕQÕQ� JHoWL÷L� QRNWDODUÕ� EHOLUOHU� YH�578¶� \D� J|QGHULU�� 578� EX� ELOJLOHULQ� YH� NRQWURO� PHUNH]LQGHQ� JHOHQ� NRPXWODUÕQ�ELOJLVLQGH� VLVWHPLQ� DUÕ]DGDQ� L]ROH� HGLOPHVL� LoLQ� KDUHNHWH� JHoHU�� 578� JHUHNOL�NRPXWODUÕ�$UÕ]D�$NÕP�$OJÕODPD�PRG�OOHULQH�J|QGHULU�YH�DUÕ]DOÕ�E|OJHQLQ� L]RODV\RQ�LúOHYL�WDPDPODQÕU��578�LOH�DUÕ]D�\HULQLQ�WHVSLWL�YH�L]RODV\RQX�LúOHPL������VDQL\H�DUDVÕ�ELU�]DPDQ�GLOLPLQGH�JHUoHNOHúWLULOLU��2\VD�NODVLN�\|QWHPOHUOH�EX� LúOHYLQ�KDOOHGLOPHVL�oRN�X]XQ�V�UH� DODELOLU�� øúWH�578¶QXQ� EX� |]HOOL÷L� VD\HVLQGH� NXOODQÕFÕ\D� oRN� |QHPOL� DYDQWDMODU�VD÷ODQPDNWD�� DUÕ]D� \HULQLQ� EHOLUOHQPHVL� YH� L]ROH� HGLOPHVL� LúOHPOHUL� ND\ÕSVÕ]� YH�HNRQRPLN�ELU�úHNLOGH�KDOOHGLOPHNWHGLU��
,,������578�0LPDULVL578� EDKVHGLOHQ� LúOHYOHUL� \HULQH� JHWLUHELOPHN� LoLQ� WRSODP� �� DQD� E|O�PGHQ�ROXúXU��%X�E|O�POHUL�ú|\OH�VÕUDOD\DELOLUL]��>�@x øOHWLúLP�hQLWHVLx $QD�øúOHPFL�hQLWHVLx *LULú�dÕNÕú���ø]RODV\RQ�hQLWHVLx .XOODQÕFÕ�$UDELULP�hQLWHVLx *�o�.D\QD÷Õ�hQLWHVLx 7HVW�hQLWHVL
,,��������øOHWLúLP�hQLWHVL%X� ELULP� øOHWLúLP� VLVWHPOHUL� LOH� 578� DUDVÕQGDNL� KDEHUOHúPH\L� VD÷ODU�� %X�KDEHUOHúPH� RUWDPODUÕ� ELUGHQ� oRN� RODELOLU�� %X� RUWDPODU� �]HULQH� NXUXOX� LOHWLúLP�VWDQGDUWODUÕ� YH� EXQODUD� ED÷OÕ� RODUDN� JHOLúWLULOHQ� LOHWLúLP� SURWRNROOHULQFH� KDEHUOHúPH�\DSÕOÕU�� .RQWURO� PHUNH]LQGHQ�� LOHWLúLP� VLVWHPL� SURWRNROOHUL� LOH� JHOHQ� ELOJLOHUL�� DQD�LúOHPFL� �QLWHVLQH� DNWDUDUDN� JHUHNOL� LúOHPOHUL� EDúODWÕU�� %X� LúOHPOHULQ� VRQXQGD� GD�
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FHYDSODUÕ� D\QÕ� SURWRNRO� VWDQGDUWODUÕQD� oHYLUHUHN� LOHWLúLP� VLVWHPL� �]HULQGHQ� NRQWURO�PHUNH]LQH�XODúWÕUÕU��ø\L�ELU�LOHWLúLP��QLWHVLQGHQ�EHNOHQHQ�|]HOOLNOHU�úXQODUGÕU��>�@x 578¶ODUÕQ� NDQDOGDNL� J�U�OW�OHUH� NDUúÕ� NRUXQDNOÕ� ROPDVÕ� LoLQ�� �QLWH�WRSUD÷ÕQÕQ�VLQ\DOL�LOH�JHOHQ�LOHWLúLP�VLQ\DOLQLQ�IDUNOÕ�ROPDVÕx øOHWLúLP� NDQDOÕQGD� NXOODQÕODELOHFHN� oHúLWOL� KDEHUOHúPH� RUWDPODUÕQÕQ� YH�SURWRNROOHULQ�GHVWHNOHQPHVLx .DQDO�\DSÕVÕQÕQ�IDUNOÕ�578¶ODUOD�YH�NRQWURO�PHUNH]L�LOH�LOHWLúLP�LoLQ�ELUGHQ�ID]OD�ROPDVÕx ø\L� ELU� \D]ÕOÕP� \DSÕVÕ� LOH� VLQ\DOLQ� KDWDOÕ� JHOHELOHFH÷L� RODVÕOÕ÷ÕQÕ� GLNNDWH�DODUDN�IDUN�HGLOLU�|Oo�GH�G�]HOWPH�\DSPDVÕ��KDWD�EXOXFX�YH�JLGHULFL�|]HOOL÷L�ROPDVÕx *�U�OW��VHYL\HVLQL�GHYDPOÕ�NRQWURO�HGHQ�ELU�GRQDQÕP�\DSÕVÕQÕQ�ROPDVÕx 578�� 7UDQVPLW� �PHVDMÕ� \ROOD�� NRQXPXQGDQ� EHOLUOL� ELU� V�UHGH� 5HFHLYH��PHVDMÕ� DO�� NRQXPXQD� JHoPH]� LVH� 578� $QWL�6WUHDPLQJ� |]HOOL÷L� LOH�RWRPDWLNPDQ�NDQDOGDQ�D\UÕOPD�|]HOOL÷L�ROPDVÕ
,,��������$QD�øúOHPFL�hQLWHVL578¶QXQ�EH\QL�NRQXPXQGDGÕU��PLNURLúOHPFL�WDEDQOÕ�DOW\DSÕ�VLVWHPLQH�VDKLSWLU��578¶QXQ� XODúDELOGL÷L� E�W�Q� QRNWDODUOD� LOJLOL� ELOJLOHULQ� EXOXQGX÷X� YH� YHULWDEDQÕ�\DUGÕPÕ�LOH�ELOJLOHULQ�VDNODQGÕ÷Õ�KDIÕ]D�ELULPOHUL�GH�DQD�LúOHPFL��QLWHVLQLQ�LoLQGH�\HU�DOPDNWDGÕU��$QD�LúOHPFL��QLWHVLQLQ�LúOHYOHUL�úXQODUGÕU�x .RQWURO�PHUNH]LQGHQ�EHOLUOL�LOHWLúLP�SURWRNROOHUL�LOH�LOHWLúLP��QLWHVLQH�JHOHQ�YH�EX��QLWHGH�WHUF�PH�HGLOHQ�NRPXWODUD�YH�VRUJXODPDODUD�FHYDS�YHUPHNx 9HULWDEDQÕQGDNL�PHYFXW�ELOJLOHU�GR÷UXOWXVXQGD�ROD\ODUÕ�ROXú�VÕUDODUÕQD�J|UH�UDSRU�HWPHNx *LULú�dÕNÕú� �� ø]RODV\RQ� hQLWHVLQGHQ� DOGÕ÷Õ� DQDORJ� YH� GXUXP� LúDUHWOHUL� LOH�DODUP�ELOJLOHULQL�WRSODPDN��ILOWUH�HWPHN�YH�JHUHNVL]�RODQODUÕ�HOHPHNx .RQWURO�LúOHPOHUL�LoLQ�JHUHNOL�VLQ\DOOHUL�D\QÕ��QLWH\H�J|QGHUPHN
,,��������*LULú�dÕNÕú���ø]RODV\RQ�hQLWHVL578¶ODUÕQ� oR÷XQGD� ]DPDQ� *LULú�dÕNÕú� YH� L]RODV\RQ� �QLWHOHUL� Lo� LoH� JHoPLú�GXUXPGD� YH� EHUDEHU� LQFHOHQPHNWHGLU�� %X� ELULP� 578¶QXQ� WDOL� PHUNH]OHULQGHNL�
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,,��������.XOODQÕFÕ�$UDELULP�hQLWHVL*�Q�P�]� 578¶ODUÕQGD� NXOODQÕODQ� ELU� ELULPGLU�� <ÕOODU� |QFH� WDVDUODQDQ�VLVWHPOHUGH� 578¶ODUÕQ� LVWHQLOHQ� ELOJL\L� VDGHFH� NRQWURO� PHUNH]LQH� XODúWÕUÕOPDVÕ�LVWHQLOL\RUGX��6RQ� ]DPDQODUGD�� GXUXP�YH�|Oo�P�ELOJLOHULQGHQ� WDOL� LVWDV\RQODUÕQÕQ�GD�KDEHUGDU� ROPDVÕ� LoLQ� LVWDV\RQODUD�� \HUOHúWLULOHQ� ELOJLVD\DU� LOH� \D]ÕFÕ� YH� oL]LFL� JLEL�GRQDQÕPODUÕQ�ROXúWXUGX÷X�ELU�ELULPGLU��
,,��������*�o�.D\QD÷Õ�hQLWHVL578¶QXQ� EXOXQGX÷X� PHUNH]OHUGH� KD]ÕU� EXOXQDQ� ��9� YH\D� ���9¶OXN� '&�ND\QDNODUGÕU�� $\UÕFD� LVWDV\RQGD� VWDQGDUWODU� GDKLOLQ� GH� ���9� $&� YH� ��9� '&� J�o�ND\QDNODUÕ� \HGHNWH� NXOODQÕOPDN� �]HUH� EHNOHWLOPHNWHGLU�� %X� �QLWHQLQ� VD÷OÕNOÕ�oDOÕúDELOPHVL� LoLQ� 578� WRSUD÷Õ� LOH� EXOXQGX÷X� LVWDV\RQ� WRSUD÷ÕQÕQ� ELUELULQGHQ� D\UÕ�ROPDVÕ�JHUHNPHNWHGLU��578¶QXQ�GL÷HU�E�W�Q��QLWHOHULQL�EX�ELULP�EHVOHPHNWHGLU��
,,��������7HVW�hQLWHVL6&$'$�VLVWHPL�578¶QXQ�NHQGLVLQGHQ�EHNOHQLOHQ�IRQNVL\RQODUÕ�\HULQH�JHWLULS�JHWLUPHGL÷LQL� EX� �QLWH� VD\HVLQGH� JHUoHN� ]DPDQOÕ� RODUDN� L]OHU�� 578¶QXQ� E�W�Q��QLWHOHUL�EX��QLWH�VD\HVLQGH�NRQWURO�HGLOLU�YH�JHUHNWL÷LQGH�øOHWLúLP�hQLWHVLQGH�ROPDVÕ�JHUHNHQ�|]HOOLNOHUGHQ�ELUL�RODQ�$QWL�VWUHDPLQJ�VLVWHPL� LOH��578¶QXQ�GL÷HU�578¶ODUÕ�HWNLOHPH\HFHN�ELoLPGH�LOHWLúLP�NDQDOÕQGDQ�L]ROH�HGLOPHVL�LúOHYLQL�JHUoHNOHúWLULU��
,,������578¶ODUÕQ�2UWDP�.RúXOODUÕ�YH�7HVWOHUL578¶ODU�WDOL�PHUNH]OHUGH�'D÷ÕWÕP�6&$'$¶�VÕ�DPDFÕ�LOH�NXOODQÕOÕUNHQ�ROXPVX]�RUWDP� NRúXOODUÕQD� PDUX]� NDOÕUODU�� %X� FLKD]ODUÕQ� ROXPVX]� RUWDP� NRúXOODUÕQD� NDUúÕ�|QOHP�DODELOPHVL�LoLQ�ED]Õ�WHVWOHUGHQ�JHoLULOPHOHUL�JHUHNLU��%X�WHVWOHU�úXQODUGÕU��>��@x $UDELULP�7HVWOHULx 2UWDP�7HVWOHULx )RQNVL\RQHO�7HVWOHU



��

,,�������$UDELULP�7HVWOHUL0HNDQLN� YH� HOHNWULNVHO� WHVWOHU� ROPDN��]HUH� LNL� DQD�EDúOÕN� DOWÕQGD� WRSODQDELOLU����D��0HNDQLN�7HVWOHU�øúoLOLN�� PDWHU\DO�� ER\XWODU�� �UHWLP� WHNQLNOHUL� JLEL� |]HOOLNOHULQ� J|]OHQPHVL� YH�HOGHNL�oL]LPOHULQ�NDUúÕODúWÕUPDVÕ�LOH�JHUoHNOHúLU���E�(OHNWULNVHO�7HVWOHU�(OHNWULNVHO� DUDELULP� �]HULQGHQ� JHUoHNOHúWLULOHQ� WHVWOHUGLU�� %XQODU� J�o� ND\QD÷Õ�WHVWL� YH� E�\�N� GDOJDODQPDODUD� NDUúÕ� GD\DQDELOLUOLN� �6XUJH� :LWKVWDQG� &DSDELOLW\��WHVWOHULGLU�*�o� .D\QD÷Õ� 7HVWL�� &LKD]ÕQ� J�o� JLULúOHULQLQ�� J�o� ND\QD÷Õ� LoLQ� EHOLUOHQHQ� JHULOLP�VÕQÕUODUÕ�LoLQGH�oDOÕúÕS� oDOÕúPDGÕ÷ÕQÕQ�WHVW�HGLOPHVL�\|QWHPLGLU�6XUJH� :LWKVWDQG� &DSDELOLW\� �6:&�� 6&$'$� WHULPOHULQGH� VÕNoD� UDVWODQDQ� WHVW�ELULPLGLU�� %X� WHVWLQ� X\JXODQPDVÕQGDNL� DPDo� 578� FLKD]ODUÕQÕQ� HOHNWURPDQ\HWLN�GDOJDODQPDODUD� NDUúÕ� NRUXQXPX� QX� VD÷ODPDNWÕU��7DOL�PHUNH]OHUGH� EXOXQDQ�578¶ODU�HOHNWURPDQ\HWLN� GDOJDODQPDODUD� NDUúÕ� J�oO�� HNUDQODUD� VDKLS� ROPDODUÕQD� UD÷PHQ�DQDKWDUODPD� FLKD]ODUÕQGDQ� JHOHQ� NDEODM� EX� HNUDQÕ� DúDU� YH� 578¶QXQ� GÕú� G�Q\D� LOH�ED÷ODQWÕVÕQÕ� VD÷OD\DQ� DQDORJ� JLULú�� VD\ÕVDO� JLULú�oÕNÕú�� J�o� ND\QD÷Õ� JLULúL� YH�KDEHUOHúPH� JLULú�oÕNÕú� NDEORODUÕ� DUDFÕOÕ÷Õ� LOH� HOHNWURPDQ\HWLN� GDOJD�� FLKD]ÕQ� LoLQH�JLUHU�� %X� VHEHSOH� 578¶ODUÕQ� GD\DQÕNOÕOÕ÷ÕQÕ� VD÷OD\DQ� 6:&� VWDQGDUWODUÕ�JHOLúWLULOPLúWLU��>��@�6:&� WHVWOHUL�� KHUKDQJL� LNL� NDEOR� DUDVÕQGD� �WUDQVYHUVH�� YH\D� W�P� NDEORODU� YH�WRSUDN� DUDVÕQGD� �ORQJLWXGLQDO�� ROPDN� �]HUH� LNL\H� D\UÕOÕU�� 6:&� WHVWOHUL�� ,(((��,QWHUQDWLRQDO� (OHFWULFDO� 	� (OHHOHFWURQLFV� (QJLQHHULQJ�� YH� ,(&� �,QWHUQDWLRQDO�(OHFWURWHFKQLFDO� &RPPLVVLRQ�� VWDQGDUWODUÕ� WDUDIÕQGDQ� KD]ÕUODQDQ� GH÷LúLN� \|QWHPOHU�X\JXODQÕU���6:&� WHVWL�X\JXODQDQ�578¶QXQ��G�]J�Q�oDOÕúPDVÕ�YH�NDOÕFÕ�KDVDUÕQ�ROPDPDVÕ�EHNOHQLU�� 6:&� WHVWLQGHQ� JHoHQ� 578¶ODUÕQ� WDOL� PHUNH]OHULQGH� L\L� oDOÕúDELOPHVL� LoLQ�RUWDP�NRúXOODUÕQÕQ�GD�X\JXQ�ROPDVÕ�JHUHNLU���(OHNWURPDQ\HWLN� YH� VXUJH� JLULú� GDOJDODUÕQD� NDUúÕ� DOÕQDELOHFHN� |QOHPOHU�úXQODUGÕU��>��@x &LKD]�J�oO��ELU�HNUDQD�VDKLS�ROPDOÕx %�W�Q�JLULú� oÕNÕúODUGD�6:&�ILOWUHVL�EXOXQPDOÕ



��
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'D÷ÕWÕP� 2WRPDV\RQ� GRQDQÕPÕQÕQ� LúOHYL�� LOHWLúLPL�� KDEHUOHúPH� D÷Õ� LOH� NDSDOÕ�YH\D� DoÕN� oHYULP� úHNOLQGH� VD÷ODPDN�� NRQWURO��� GD÷ÕWÕP� LVWDV\RQODUÕ�� � ILGHUOHU� YH�W�NHWLFL� E|OJHOHULQGHNL� FLKD]ODUD� X\JXODPDN�YH� \DSÕODQ� LúOHPOHULQ�J|U�QW�OHQPHVLQL�VD÷ODPDNWÕU��'D÷ÕWÕP� 2WRPDV\RQ� GRQDQÕPÕQÕQ� LúOHYOHUL� NRQWURO� PHUNH]LQFH� \�U�W�O�U��.XOODQÕODFDN� RODQ� ELOJLVD\DU� YH� HOHNWURQLN� FLKD]ODU� VLVWHPLQ� E�\�NO�÷�� YH� NRQWURO�HGLOHFHN HOHPDQ� VD\ÕVÕQD� J|UH� EHOLUOHQLU�� 6LVWHPLQ� E�\�NO�÷�QH� J|UH� WHN� YH\D� oRN�PHUNH]OL� NRQWURO� VD÷ODQÕU�� 6LVWHPLQ� JHQLú� ELU� FR÷UDIL� DODQD� \D\ÕOPDVÕ� YH� NRQWURO�HGLOHFHN� HOHPDQ� VD\ÕVÕQÕQ� DUWPDVÕ� WHN� PHUNH]OL� NRQWURO�� NDUPDúÕN� YH� \�NVHN�PDOL\HWOL�ELU�\DSÕ�KDOLQH�G|Q�úW�UHFH÷L� LoLQ�EX� W�U�VLVWHPOHUGH�oRN�PHUNH]OL�NRQWURO�WDVDUODQÕU�� 'D÷ÕWÕP�2WRPDV\RQ� 6LVWHPOHUL� VRQUDNL� JHOLúPHOHUH� GH� DGDSWH� RODELOHFHN�úHNLOGH�WDVDUODQPDOÕGÕUODU���'D÷ÕWÕP� 2WRPDV\RQ� 6LVWHPOHULQLQ� HQHUML� GD÷ÕWÕPÕ� VÕUDVÕQGD� \R÷XQ� ELOJL� DNÕúÕ�ROXU�� %X� ELOJLOHU� ELOJLVD\DUODUFD� ND\GHGLOLU� YH� GDKD� VRQUD� DQDOL]� HGLOLU�� %X� \�]GHQ�ELOJLVD\DU� VHoLPL� oRN� |QHPOLGLU�� � 'D÷ÕWÕP� 2WRPDV\RQ� 6LVWHPOHULQGH� G|UW� W�U�ELOJLVD\DU�NXOODQÕOÕU�>�@



��

0DLQIUDPH�%LOJLVD\DUODU��.RQWURO�PHUNH]LQGH�DQD�ELOJLVD\DU�RODUDN�NXOODQÕOÕU��dRNNXOODQÕFÕOÕ�LúOHWLP�VLVWHPL�LoHULUOHU��9HUL�LúOHPH�KÕ]ODUÕ�oRN�\�NVHN�NDSDVLWHGHGLU�0LQL�%LOJLVD\DUODU� $UD�ELOJLVD\DUODUGÕU��.RQWURO�PHUNH]OHULQGH�DQD�ELOJLVD\DUD�ELOJL�DNWDUPD��HN��QLWHOHULQ�NRQWURO�Q��VD÷ODPD�YH�VLVWHPLQ�JHQHO�SHUIRUPDQVÕQÕ�DUWWÕUPD�DPDFÕ�LOH�NXOODQÕOÕUODU�6�SHU� 0LQL� %LOJLVD\DUODU� 0LQL� ELOJLVD\DUODUD� RUDQOD� NRQWURO� VLVWHPL� LOH�GRQDWÕOGÕNODUÕ�LoLQ�DQD�ELOJLVD\DU�RODUDN�WD�NXOODQÕODELOLUOHU�.LúLVHO� %LOJLVD\DUODU�� 578� YH� HOHNWURQLN� FLKD]ODUÕQ� KDEHUOHúPH� YH� HN� �QLWHOHULQLQ�NRQWURO�QGH�� NRQWURO� PHUNH]LQGH� DODUP� YH� UDSRUODUÕQ� DOÕQPDVÕQGD�� DQDOL]�LVWDWLVWLNOHULQLQ�\DSÕOPDVÕQGD�NXOODQÕOÕUODU��'D÷ÕWÕP� 2WRPDV\RQ� VLVWHPLQGH� ELOJLVD\DUODU� GÕúÕQGD� NXOODQÕODQ� GRQDQÕP�HOHPDQODUÕ�YH�WHoKL]DWODUÕ��'D÷ÕWÕP�øVWDV\RQODUÕ��)LGHUOHU�YH�7�NHWLFL�LoLQ�ROPDN��]HUH��o�D\UÕ�JUXSWD�WRSODQÕUODU����'D÷ÕWÕP�øVWDV\RQX�JHUHNOL�WHoKL]DWODUÕ�úXQODUGÕU�x 7UDQVIRUPDW|Ux .D\GHGLFLOHUx (OHNWURQLN�5|OHOHUx <HGHN�*�o�.D\QD÷Õx 6D\DoODUx .RQGDQVW|UOHUx *HULOLP�5HJ�ODW|UOHULx )LGHU�NHVLFLOHUL��D\ÕUÕFÕODUÕ�YH�UHFORVHUOHU
'D÷ÕWÕP�ILGHUL�JHUHNOL�WHoKL]DWÕ�úXQODUGÕU�x 7UDQVIRUPDW|UOHUx +DW�NHVLFL�YH�D\ÕUÕFÕODUÕx 6HQV|UOHUx *HULOLP�YH�DNÕP�WUDIRODUÕx 6D\DoODUx 7UDQVG�VHUOHUx $UÕ]D�*|VWHUJHOHULx 6HNVL\RQHUOHUx *�o�IDNW|U�Q��L\LOHúWLUHQ�NRQGDQVW|UOHU
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7�NHWLFL�JHUHNOL�WHoKL]DWÕ�úXQODUGÕU�x 6D\DoODUx %LQD�%D÷ODQWÕODUÕ
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'D÷ÕWÕP�VLVWHPOHULQGHNL�RWRPDV\RQ�LúOHYOHUL�úX�DQD�EDúOÕN�DOWÕQGD�WRSODQÕU�x ùDOW�0HUNH]L�2WRPDV\RQ�øúOHYOHULx )LGHU�2WRPDV\RQX�øúOHYOHULx 7�NHWLFL�LOH�øOJLOL�2WRPDV\RQ�øúOHYOHUL
,,,������ùDOW�0HUNH]L�2WRPDV\RQ�øúOHYOHUL�� .HVLFLOHULQ��NDGHPH�GH÷LúWLULFLOHULQ�YH�ú|QW�NDSDVLW|UOHULQ�X]DNWDQ�NXPDQGD�HGLOPHVL�� .HVLFL��WUDQVIRUPDW|U�YH�ú|QW�NDSDVLW|U�YHULOHULQLQ�WRSODQPDVÕ�� $UÕ]D�\HULQLQ�WHVSLWL�YH�KDWWDQ�D\UÕOPDVÕ�� (QHUMLQLQ�\HQLGHQ�VD÷ODQPDVÕ�� ùDOW�PHUNH]L�UHDNWLI�J�o�NRQWURO�Q�Q�\DSÕOPDVÕ
,,,������)LGHU�2WRPDV\RQ�øúOHYOHUL�� .HVLFLOHULQ�� KDW� WHNUDU� NDSD\ÕFÕODUÕQÕQ� �UHFORVHU��� \�N� D\ÕUÕFÕODUÕQÕQ�� ú|QW�NDSDVLW|UOHULQ�YH�JHULOLP�UHJ�OkW|UOHULQLQ�X]DNWDQ�NXPDQGD�HGLOPHVL��� .HVLFLOHU�� KDW� NDSOD\ÕFÕODUÕ�� \�N� YH� DGL� D\ÕUÕFÕODU� �VHFWLRQ�YH�GLVFRQQHFWLQJ�VZLWFKHV��� � ú|QW� NDSDVLW|UOHU�� JHULOLP� UHJ�ODW|U�� YH� DUÕ]D� LQG�NDW|UOHUL�YHULOHULQLQ�WRSODQPDVÕ�� $UÕ]D�\HULQLQ�WHVSLWL�YH�KDWWDQ�D\UÕOPDVÕ�� (QHUMLQLQ�\HQLGHQ�VD÷ODQPDVÕ�� )LGHU�UHDNWLI�J�o�NRQWURO�Q�Q�\DSÕOPDVÕ�� )LGHU�EHVOHPH�G�]HQLQGH�GH÷LúLPOHU�\DSÕOPDVÕ
,,,������7�NHWLFL�LOH�øOJLOL�2WRPDV\RQ�øúOHYOHU�� 2WRPDWLN�VD\Do�RNXPD�� <�N�\|QHWLPL�� (QHUML�VD\DoODUÕQÕQ�X]DNWDQ�SURJUDPODQDELOPHVL�� 7�NHWLFL�LVWHNOHULQLQ�RWRPDWLN�DQDOL]L
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�� 6LVWHPGH�LVWHQPH\HQ�P�GDKDOHOHULQ�DOJÕODQDELOPHVL
%X� LúOHYOHUGHQ� KDQJLOHULQLQ� JHUHNOL� �|QFHOLNOL�� ROGX÷X�� WHNQLN� YH� HNRQRPLN�DoÕODUGDQ� \DSÕODELOLUOLNOHUL�� PHYFXW� VLVWHP� DOW\DSÕ� YH� X\JXODPDODUD� ED÷OÕGÕU��(NRQRPLN� GH÷HUOHQGLUPHOHUGH�� DGD\� LúOHYOHULQ� \DUDUODUÕ� EHOLUOHQHUHN�� R� LúOHYLQ�PDOL\HWL� LOH� NDUúÕODúWÕUÕOÕUODU�� %X� QRNWDGD� J|]� |Q�QH� DOÕQPDVÕ� JHUHNHQ� NRQX� GD��GD÷ÕWÕP� RWRPDV\RQXQXQ� VD÷OD\DFD÷Õ� ID\GDODUGDQ� ELU� NÕVPÕ� SDUD� FLQVLQGHQ� VRPXWD�LQGLUJHQHPH\HFH÷LGLU�� %X� \DUDUODUD� |UQHN� RODUDN� VHUYLV� J�YHQLOLUOL÷LQLQ� DUWPDVÕ�W�NHWLFL�úLNk\HWOHULQLQ�D]DOPDVÕ��FDQ�J�YHQOL÷LQLQ�DUWPDVÕ��SODQODPD�DPDoOÕ ELOJLOHULQ�GDKD�oRN�YH�GR÷UX�HOGH�HGLOPHVL��HOHNWULN�NXUXPXQXQ�KDON�QH]GLQGHNL�J|U�Q�P�Q�Q�G�]HOPHVL� J|VWHULOHELOLU�� 'L÷HU� WDUDIWDQ�� LúOHWPH� YH� EDNÕP� JLGHUOHULQLQ� D]DOPDVÕ��HQHUML�VDWÕú�KkVÕODWODUÕQÕQ�DUWPDVÕ�YH�\DWÕUÕPODUÕQ�HUWHOHQPHVL�JLEL�\DUDUODU�EX�DQDOL]GH�VRPXW�RODUDN�GH÷HUOHQGLULOHELOLU��>��@

,,,����75$)2�0(5.(=ø�9(�)ø'(5�2720$6<218,,,������7UDIR�0HUNH]L�2WRPDV\RQX578� DUDFÕOÕ÷Õ� LOH� WUDIR� PHUNH]LQGHQ� WRSODQDQ� ELOJLOHU� NRQWURO� PHUNH]LQH�J|QGHULOLUOHU�� .RQWURO� PHUNH]OHUL� EXUDGDNL� ELOJLOHULQ� WRSODQPDVÕ�� X]DNWDQ� NXPDQGD�HGLOPHVL� YH� J|U�QW�OHQPHVLQL� VD÷OD\DELOLU� 7UDIR� PHUNH]L� RWRPDV\RQ� NDWPDQÕ�� EX�PHUNH]GH�EXOXQDQ�NHVLFL��D\ÕUÕFÕ��WHNUDU�NDSD\ÕFÕ��NDGHPH�GH÷LúWLULFL��NDSDVLW|U�EDQNÕ�YH�UROH�GXUXP�ELOJLOHUL� LOH�EDUD�JHULOLPL��WUDIR�DNWLI�YH�UHDNWLI�J�oOHUL��WUDIR�VÕFDNOÕ÷Õ�JLEL�WHoKL]DWODUÕQ��ELOJLOHULQLQ�WRSODQPDVÕQÕ�NDSVDU�
,,,������)LGHU�2WRPDV\RQX$UÕ]D�\HULQLQ�EXOXQPDVÕ��HQHUMLOL�\HULQ�L]ROH�HGLOPHVL��\HQLGHQ�HQHUML�YHULOPHVL��ILGHU� DQDKWDUODPDVÕ�� WUDIR� PHUNH]L� DNWLI� YH� UHDNWLI� J�o� GHQHWLPL� RWRPDWLN� WHNUDU�NDSDPD�YH�WUDIR�\�N��GHQJHOHPH�J|UHYOHUL�ILGHU�RWRPDV\RQX�NDSVDPÕQD�JLUHU��)LGHU�2WRPDV\RQX�WÕSNÕ�'D÷ÕWÕP�VLVWHPOHULQGH�ROGX÷X�JLEL�KL\HUDUúLN�ELU�G�]HQ�LoLQGH� oDOÕúÕU�� %LU� úHKLU� PHUNH]LQLQ� HOHNWULN� GD÷ÕWÕP� VLVWHPLQGHQ� |UQHN� YHUHFHN�ROXUVDN� $QD� .RQWURO� 0HUNH]OHUL�� øúOHWPH� YH� %DNÕP� 0�G�UO�÷�Q�Q� \HWNL� YH�VRUXPOXOXN� DODQÕQGD� EXOXQXU�� ùHKLU� PHUNH]L� GH÷LúLN� FR÷UDIL� E|OJHOHUH� D\UÕOÕU�� +HU�E|OJH� ELUELULQGHQ� ED÷ÕPVÕ]� RODUDN� VLVWHPH� HQWHJUH� HGLOHFHN� úHNLOGH� WDVDUODQÕU� YH�E|OJH� NRQWURO�PHUNH]OHUL� DQD� NRQWURO�PHUNH]LQLQ� DOW� NRQWURO� ELULPL� RODUDN� NXUXOXU��%|OJH� NRQWURO� PHUNH]OHUL�� NHQGLVLQH� D\UÕODQ� FR÷UDIL� G�]HQ� LoHULVLQGHNL� WUDIR�
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PHUNH]OHUL� YH� KDW� ED÷ODQWÕODUÕQGDNL� ELOJLOHUL� WRSODU�� NXPDQGD� HGHU�� DUÕ]DODUÕ� DOJÕODU��L]ROH�HGHU�YH�J|U�QW�OHU��
,,,��������)LGHU�2WRPDV\RQXQXQ�øúOHYOHUL)LGHU�RWRPDV\RQX�JHQHO�RODUDN��o�DQD�LúOHYH�VDKLSWLU��%XQODU�x %LOJL�7RSODPD�YH�*|]OHPx 8]DNWDQ�.RQWUROx $UÕ]D�$OJÕODPD�YH�ø]RODV\RQX

��D��%LOJL�7RSODPD�YH�*|]OHP2UWD� JHULOLP� GD÷ÕWÕP� úHEHNHVLQGH� \HU� DODQ� E�W�Q� WHoKL]DWODUÕQ� GXUXP�ELOJLOHULQLQ�NRQWURO�PHUNH]LQH�DNWDUÕOPDVÕ�LúOHYLGLU��%X�ELOJLOHU�x 'D÷ÕWÕP� WUDIR� PHUNH]OHUL� LOH� LQGLULFL� PHUNH]OHUGHQ� YH� ILGHU� oÕNÕúODUÕQGDQ�DQDKWDUODPD�HOHPDQODUÕQÕQ�DoÕN�NDSDOÕ�ELOJLVLx 'D÷ÕWÕP�WUDIR�PHUNH]OHULQGH�DOoDN�JHULOLP�WHUPLN�U|OH�GXUXP�ELOJLVLx 'D÷ÕWÕP WUDIRVX�DOoDN�JHULOLP�VLJRUWDODUÕQÕQ�GXUXP�ELOJLVLx øQGLULFL� PHUNH]� YH� ILGHU� oÕNÕúODUÕQGDQ� NHVLFL�� WRSUDN� YH� ID]� U|OHOHULQLQ�WHWLNOHQGL÷L�ELOJLVL�x øQGLULFL� PHUNH]OHUGHNL� WUDIRODUÕQ� JHULOLP�� DNÕP�� J�o� ELOJLOHUL� YH� NDGHPH�GXUXPODUÕ�LOH�VÕFDNOÕN�U|OHVL�GXUXP�ELOJLVL��ILGHU�DNÕP�ELOJLVL�YH�EDUD�JHULOLP�ELOJLOHUL��YE�
��E��8]DNWDQ�.RQWURO.RQWURO� PHUNH]LQGHNL� RSHUDW|U� WDUDIÕQGDQ� NHVLFL�� D\ÕUÕFÕ�� \�N� D\ÕUÕFÕVÕ� YH�EHQ]HUL�HOHPDQODUÕQ�DoPD� NDSDPD�LúOHPOHULQLQ�X]DNWDQ�JHUoHNOHúWLULOPHVLGLU�
��F��$UÕ]D�$OJÕODPD�YH�ø]RODV\RQX)LGHUOHULQ�KHUKDQJL�ELU�\HULQGH�PH\GDQD�JHOHQ� WRSUDN�� ID]�YH�EDUD�DUÕ]DODUÕQÕQ�DOJÕODQPDVÕ� YH� EX� DUÕ]DQÕQ� VLVWHPH� WHNUDU� HQHUML� YHULOGL÷LQGH� KLoELU� VRUXQ�ROXúWXUPD\DFDN� úHNLOGH� L]ROH� HGLOPHVL� LúOHYLGLU�� $UÕ]DQÕQ� DOJÕODQPDVÕ� YH� L]ROH�HGLOPHVL� LúOHPOHULQL� ILGHU� RWRPDV\RQ� VLVWHPL�� \HQLGHQ� HQHUML� YHULOPHVL� LúOHYL� LVH�NRQWURO�PHUNH]L�RSHUDW|U��WDUDIÕQGDQ�JHUoHNOHúWLULOLU�

,,,��������)LGHU�2WRPDV\RQX�'RQDQÕPÕ'D÷ÕWÕP� WUDIR� PHUNH]OHUL� YH� LQGLULFL� PHUNH]OHUL�� ILGHU� EDúODUÕQD� NRQDFDN�FLKD]ODU�úXQODUÕGÕU�
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x $NÕOOÕ�HOHNWURQLN�FLKD]ODUx 6D\ÕVDO�JLULú�oÕNÕúODUx )LEHU�RSWLN�NDEORx $UÕ]D�DNÕP�DOJÕOD\ÕFÕODUÕx *�o�ND\QD÷Õx +DIÕ]D�NDUWÕ.RQWURO�PHUNH]L�GRQDQÕP�FLKD]ODUÕ�LVH�úXQODUGÕU�x dRN�LúOHP�\DSDELOPH�|]HOOL÷LQH�VDKLS�ELU�ELOJLVD\DUx <D]ÕFÕ�YH�\HGHNOHPH��QLWHVLx *�o�ND\QD÷Õ
,,,��������)LGHU�2WRPDV\RQX�.RQWURO�0HUNH]L�<D]ÕOÕPÕ.RQWURO�PHUNH]L�\D]ÕOÕPÕQGD�ROPDVÕ�JHUHNHQ�LúOHYOHU�úXQODUGÕU�x 'D÷ÕWÕP�úHEHNHOHULQLQ�J|U�QW�OHQHELOPHVLx $QD�ELOJLVD\DUGDQ�NRQWURO�LúOHPOHULQLQ�\DSÕOPDVÕx 6LVWHPGH�ROXúDQ�GH÷LúLNOLNOHULQ�J|]OHQPHVLx $QD ELOJLVD\DUGDQ�YHUL�J|QGHULOPHVLx $ODUPODUÕQ�JHOLú�VÕUDODUÕQD�J|UH�LúOHPHVLx 9HULOHULQ�VDNODQPDVÕ��\HGHNOHQPHVL�YH�UDSRUODQPDVÕ
,,,���� '$ö,7,0� 2720$6<21� &ø+$=/$5,1'$�(/(.75ø.6(/�9(�d(95(6(/�g1/(0/(5

(OHNWULN� VDQWUDOOHUL� YH� WUDIR� PHUNH]OHULQGHNL� VRQ� GHUHFH� ROXPVX]�HOHNWURPDQ\HWLN� RUWDPODUD� UD÷PHQ�� J�o� VLVWHPOHULQGHNL� RWRPDV\RQ� X\JXODPDODUÕ�KÕ]OD�DUWPDNWD��oRN�KDVVDV�HOHNWURQLN�YH�VD\ÕVDO�|Oo���NRQWURO�YH�NRUXPD�FLKD]ODUÕ�J�o�VLVWHPLQH� JHUL� G|Q�ú�� ROPD\DQ� ELU� úHNLOGH� JLUPHNWHGLU�� %X� FLKD]ODUÕQ� HQ� GR÷UX� YH�J�YHQLOLU� ELoLPGH� oDOÕúPDODUÕ� LVH� |]HOOLNOH� DUÕ]D� YH� NÕVÕWOÕOÕN� ROGX÷X� ]DPDQODUGD�LVWHQLU�� %X� GD� FLKD]ODUÕ� HQ� oRN� HWNLOH\HFHN� HOHNWURPDQ\HWLN� úDUWODUÕQ� ROXúWX÷X�]DPDQODUGÕU�� %LU� úDOW� VDKDVÕQGDNL� HOHNWULN� YH�PDQ\HWLN� DODQODU� \HULQH�KDQJL� FLKD]ÕQ�\DQÕQGD�|Oo�P�\DSÕOÕ\RUVD��YH�LúOHWPH�GXUXPXQD��QRUPDO��DUÕ]DOÕ�DoPD�YH�NDSDPDODU��YV��� J|UH� oRN�\�NVHN�GH÷HUOHU� DODELOLU��*�o� VLVWHPL� WDVDUÕPFÕODUÕQÕQ�J|UHYL�|]HOOLNOH�WRSUDNODPD�VLVWHPOHUL��DWPRVIHULN�GHúDUMODUD�NDUúÕ�NRUXPDODU��LQúD�\DSÕVÕ��PHWDO�ERUX�YH� NDQDOODU�� NDEOR� WHVSLWOHUL�� NRQWURO� YH� VHNRQGHU� �DNÕP� YH� JHULOLP� WUDIRODUÕ���



��

NDEORODUÕQ� \HUOHúWLULOPHVL� YH� HNUDQODQPDVÕ� JLEL� |]HOOLNOHUGLU�� %X� |]HOOLNOHU� \DSÕVDO�NRQXODUÕ� HQ� X\JXQ� �HNRQRPLN�� ELU� úHNLOGH� NXOODQDUDN� ELU� DODQ� GH÷HUOHULQLQ� |Oo��NRQWURO� YH� NRUXPD� FLKD]ODUÕQD NDEXO� HGHELOHFHN� VHYL\H\H� XODúPDODUÕQÕ� VD÷ODU�� %X�NDEXO�HGLOHELOLU�GH÷HUOHUL�GH�VWDQGDUWODU�EHOLUOHPHNWHGLU��%X�VWDQGDUWODU�D\QÕ�]DPDQGD�HOHNWURQLN� FLKD]� WDVDUÕPFÕODUÕQÕQ� WDVDUÕPODUÕQGD� X\PDODUÕ� JHUHNHQ� DVJDUL� úDUWODUÕ� GD�J|VWHUPHNWHGLU�� 'ROD\ÕVÕ� LOH� EX� VWDQGDUWODUÕQ� oRN� L\L� ELOLQPHVL�� \HQLOLNOHULQ� WDNLS�HGLOPHVL�YH�EX�NRQXODUGD�oDOÕúPD�\DSDQ�XOXVODU�DUDVÕ�NRPLV\RQODUGD��ONHPL]GHNL�EX�NRQXQXQ�X]PDQODUÕQÕQ�GD�EXOXQGXUXOPDVÕ�oRN�|QHPOLGLU��>��@
'D÷ÕWÕP�2WRPDV\RQ�6LVWHPOHULQGH�X\JXODQDQ�WHVWOHU�úXQODUÕGÕU�
x ø]RODV\RQ�7HVWLx (OHNWURPDQ\HWLN�8\XPOXOXN�7HVWLx dHYUH�.RúXOODUÕQD�'D\DQÕNOÕOÕN�7HVWL

,,,������ø]RODV\RQ�7HVWL%X� WHVWOHU� JLULú� oÕNÕú� WHUPLQDOOHUL� LOH� úDVH� DUDVÕQGD� X\JXODQÕU�� $PDo� FLKD]ÕQ�\�NVHN� JHULOLPOHUH�PDUX]� NDOPDPDVÕ� LoLQ� FLKD]� JLULúOHULQGHNL� L]RODV\RQ� VHYL\HVLQLQ�\HWHUOLOL÷LQL� YH� L]RODV\RQ�PDWHU\DOOHULQLQ� GLHOHNWULN� GD\DQÕNOÕOÕNODUÕQÕQ� |Oo�OPHVLGLU��%X�NRQXGD�DOÕQPDVÕ�JHUHNHQ�|QOHPOHU�úXQODUÕGÕU�x 1HP�� DVLW� EXKDUÕ� JLEL� IDNW|UOHUGHQ� FLKD]ÕQ� HWNLOHQPHPHVL� YH� L]RODV\RQXQ�ER]XOPDPDVÕ�LoLQ�NRUX\XFX�SODVWLN�VSUH\�DWÕOÕUx 8\JXQ�\HUOHUH�L]RODV\RQ�LoLQ�NRUX\XFX�ILOP�NRQXOPDOÕGÕUx 'HYUHOHU� L]RODV\RQXQ� VD÷ODQPDVÕ� LoLQ� ELUELULQGHQ� X]DN� ROPDOÕ�� %X�X]DNOÕNODU�VWDQGDUW�GH÷HUOHULQGH�WDQÕPODQGÕ÷Õ�JLEL�ROPDOÕGÕU��x &LKD]ÕQ� NXWXVX� ER\DQPDOÕGÕU�� %X� ER\D� \DOÕWNDQ� YH� oHYUH� úDUWODUÕQGD�G|N�OPH\HQ�|]HOOLNWH�ROPDOÕGÕU�øNL� W�U� L]RODV\RQ� WHVWL� X\JXODQÕU�� %XQODU�� GLHOHNWULN� WHVWL� YH� JHULOLP� GDUEH�WHVWOHULGLU��
,,,��������'LHOHNWULN�7HVWL%X�WHVW�$&�YH�'&�JHULOLP�X\JXODQDUDN�\DSÕODELOPHNWHGLU��%X�VLVWHPGH�FLKD]D�HQ�D]��N9�UPV�OLN�ELU $&�JHULOLP�VWDQGDUWODUD�X\JXQ�RODUDN�ELU�GDNLND�ER\XQFD�������+]¶OLN�ELU� IUHNDQV�X\JXODQDUDN� WHVW� HGLOLU��'&�JHULOLP�X\JXODPDVÕQGD�$&�JHULOLPLQ�UPV�GH÷HULQLQ�����NDWÕ�X\JXODQPDOÕGÕU�
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,,,��������*HULOLP�'DUEH�7HVWL%X� WHVW� \ÕOGÕUÕPD� EHQ]H\HQ� ELU� GDOJD� úHNOLQLQ� VWDQGDUWODUD� X\XPOX� RODUDN�X\JXODQPDVÕ� úHNOLGLU�� 6WDQGDUWODUFD� GDOJD� FHSKH� V�UHVL� ����V�� VÕUW� \DUÕODPD� V�UHVL����V�YH�GDOJD�WHSH�GH÷HUL��N9¶WXU�
,,,������(OHNWURPDQ\HWLN�8\XPOXOXN�7HVWL���(OHNWULNVHO� úRN� GD\DQÕNOÕOÕN� WHVWOHUL� RODUDN� WD� DGODQGÕUÕODELOLU�� %Hú� W�U�HOHNWURPDQ\HWLN�WHVW�X\JXODQÕU��%XQODU�x �0+]�<�NVHN�)UHNDQV�*LULúLP�7HVWLx <�NVHN�)UHNDQVOÕ�+Õ]OÕ�*HoLúOL�*HULOLP�(WNL�7HVWLx (OHNWURPDQ\HWLN�$ODQ�(WNL�7HVWLx (OHNWURVWDWLN�%RúDOPD�7HVWLx 5DG\R�*LULú�gOo�P�
,,,������dHYUH�.RúXOODUÕQD�'D\DQÕNOÕOÕN�7HVWLøNOLPVHO�NRúXO�YH�PHNDQLN�WHVWOHU�oHYUH�NRúXODUÕQD�GD\DQÕNOÕOÕN�WHVWOHULQL�LoHULU��%X� WHVWOHU� �UHWLFL� LOH� P�úWHUL� DUDVÕQGDNL� DQODúPD\D� ED÷OÕ� RODUDN� \DSÕODQ� WHVWOHUGLU��)DUNOÕ�W�UGH�VHNL]�WHVW�oHúLGL�YDUGÕU��%X�WHVWOHU�x 6R÷X÷D�NDUúÕ�GD\DQÕNOÕOÕNx .XUX�VÕFD÷D�NDUúÕ�GD\DQÕNOÕOÕNx <Dú�VÕFDNOÕ÷D�NDUúÕ�GD\DQÕNOÕOÕNx 0HNDQLN�GDUEHOHUH�NDUúÕ�GD\DQÕNOÕOÕNx 7LWUHúLPH�NDUúÕ�GD\DQÕNOÕOÕNx <D\OD�oDOÕúDQ�GDUEH�GHQH\Lx .Õ]DUDQ�WHO�GHQH\Lx 0XKDID]D�VD÷ODQDQ�NRUXPD�GHUHFHOHULQLQ�VÕQÕIODQGÕUÕOPDVÕ�VWDQGDUWODUÕ�
,,,���'$ö,7,0�2720$6<21�6ø67(0ø1ø1�<$5$5/$5,%X�VLVWHPOHUGH�J|]OH�J|U�OHELOHQ�HQ�E�\�N�|]HOOLN�ILGHU�RWRPDV\RQX�WDUDIÕQGD�DUÕ]DOÕ�KDWWÕQ�L]ROH�HGLOLS��KDWWÕQ�JHULVLQH�HQHUML�YHULOPHVLGLU��6LVWHPLQ�VD÷ODGÕ÷Õ�GL÷HU�ND]DQoODU�LVH�úXQODUGÕU�x 6LVWHPGHQ�VD÷OÕNOÕ�ELOJL�YH�LVWDWLVWLNOHULQ�WRSODQPDVÕx 9HULOHULQ�DQDOL]OHUL�VRQXFX�ND\ÕS�YH�LúOHWPH�PDVUDIODUÕQÕQ�D]DOPDVÕ
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x .XUXOX�J�o�NXOODQÕP�NDSDVLWHVLQL�DUWWÕUDUDN�\DWÕUÕPODUÕQ�HUWHOHQPHVLx 7HoKL]DW�YH�SHUVRQHO�J�YHQOL÷LQLQ�DUWPDVÕx 5|OH� NRRUGLQDV\RQXQXQ� GDKD� KDVVDV� \DSÕOPDVÕ� LOH� HQHUML V�UHNOLOL÷LQLQ�DUWWÕUÕOPDVÕx 3ULPHU��NHVLFL��D\ÕUÕFÕ��Y�E���WHoKL]DW�NDSDVLWHOHULQLQ�GR÷UX�VHoLOPHVLx 'LMLWDO�NRUXPD�U|OH�D\DUODUÕQÕQ�X]DNWDQ�GH÷LúWLULOHELOPHVLx )LGHU�D\ÕUPD�LúOHPOHULQLQ�GDKD�NROD\�\DSÕOPDVÕx 7�NHWLFL�J�YHQLOLUOL÷LQLQ�DUWPDVÕx 3ODQODPD�YH�P�KHQGLVOLNOH�LOJLOL�JHUHNOL�YHULOHUH�XODúDELOPHx $FLO�GXUXPODUGD�RSHUDW|U�Q��VW�G�]H\�YHULOHUH�XODúDELOPHVL
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%g/h0� ,9�� h/.(0ø='(� '$ö,7,0�2720$6<218</$� <$3,/$1� ø/.�d$/,ù0$
hONHPL]GH�EX�NRQX�LOH�LOJLOL�LON�oDOÕúPDODU������\ÕOÕQGD�³7h%ø7$.�%ø/7(1´�WDUDIÕQGDQ� EDúODWÕOPÕúWÕU�� 6LVWHP� ��������� N9� DQD� LQGLULFL� PHUNH]OHUGHNL� DQDORJ�|Oo�POHUL�� NRQWURO�� YH� J|]HWOHPH\L�� ����N9� ILGHUOHULQGHNL� DUÕ]DODUÕQ� DOJÕODQPDVÕ��RWRPDWLN� RODUDN� L]ROH� HGLOPHVL� YH� VLVWHPH� \HQLGHQ� HQHUML� YHULOPHVL� LúOHYOHULQL�NDSVD\DFDN�úHNLOGH�WDVDUODQPÕúWÕU��'D÷ÕWÕP� RWRPDV\RQX� LoLQ� |QJ|U�OHQ� EX� |]HOOLNOHULQ� \�U�W�OPHVL� LúOHYLQL��³7h%ø7$.´�'D÷ÕWÕP�2WRPDV\RQ�6LVWHPL��7h'26ø6��JHUoHNOHúWLULU�

,9����7h'26ø6
øVWDQEXO� $YUXSD� <DNDVÕQGDNL� HOHNWULN� LOHWLP� YH� GD÷ÕWÕP� VLVWHPOHULQH� DFLO�|QOHPOHU� JHWLUPHN�� JHOHFHN� LOH� LOJLOL� SODQODU� \DSPDN� YH� EXQODUÕQ� NULWHUOHULQL�EHOLUOHPHN� ����� \ÕOÕ� YH� VRQUDVÕQD� \|QHOLN� oDOÕúPDODUÕ� \�U�WPHN� DPDFÕ� LOH� ³7�ELWDN�%LOJL� 7HNQRORMLOHUL� YH� (OHNWULN� $UDúWÕUPD� (QVWLW�V�´� WDUDIÕQGDQ� ³0DVWHU´� SURMH�oDOÕúPDVÕ� EDúODWÕOPÕúWÕU������ YH� ����� \ÕODUÕ� DUDVÕQGD�� HQHUML� DUÕ]D� NDOLWHVLQL� YH�\�NVHNOL÷LQL� HQ� �VW� G�]H\GH� WXWPDN� DPDFÕ� LOH�� HNRQRPLN�� NROD\� LúOHWLOHELOLU� YH�JHOLúLPH� DoÕN�� � ELU� VLVWHP� WDVDUODQGÕ�� %X� VLVWHP� VD\HVLQGH�� NXOODQÕODQ� WHoKL]DWÕQ�HNRQRPLN�|PU��X]DWÕODELOLU�YH�\DWÕUÕPODU�HQ�X\JXQ�ELU�úHNLOGH�SODQODQDELOLUGL��'D÷ÕWÕP� 2WRPDV\RQXQXQ� úHKLU� úHEHNHOHULQH� X\JXODQDELOPHOHUL� LoLQ� E�\�N�úHKLUOHUGH� ����N9� RODQ� RUWD� JHULOLP� VHYL\HVLQLQ� ����N9� VHYL\HVLQH� oHNLOPHOHUL�JHUHNPHNWHGLU�� %XQXQ� VHEHEL� GH� ����N9� VHYL\HVLQGHNL� ELU� RUWD� JHULOLP�RWRPDV\RQXQXQ�� LúOHWPH� ]RUOXNODUÕ� YH� PDOL\HW� DUWÕúODUÕQD� QHGHQ� ROPDVÕGÕU�� ����N9�VHYL\HVLQGHNL� ELU� ILGHUGHQ� EHVOHQHQ� P�úWHUL� VD\ÕVÕ� ����N9� VHYL\HVLQH� J|UH� �� NDW�ID]ODGÕU�� 2ODVÕ� ELU� DUÕ]D� GXUXPXQGD� EX� DUÕ]DGDQ� HWNLOHQHFHN� P�úWHUL� VD\ÕVÕ� �� NDW�ID]ODGÕU��)LGHU�RWRPDV\RQX�VD\HVLQGH�EX�DUÕ]DQÕQ�JLGHULOPHVL�LúOHPL�oRN�NÕVD�ELU�V�UH�DOPDVÕ�DUÕ]DGDQ�HWNLOHQHQ�P�úWHUL�VD\ÕVÕQÕQ�oRNOX÷XQD�WHUFLK�HGLOLU�ELU�GXUXPGXU����
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hONHPL]GH� HQHUML� GD÷ÕWÕP� VLVWHPOHULQGH� PH\GDQD� JHOHFHN� DUÕ]DODU� KDOD�GHQHPH� \DQÕOPD�\|QWHPL�NXOODQÕODUDN�EXOXQXUODU��2\VD�EX�\|QWHPOH�DUÕ]DQÕQ�WHVSLWL�VDDWOHUFH� V�UHELOL\RU�� )DNDW� ILGHU� RWRPDV\RQX� VD\HVLQGH� DUÕ]DQÕQ� WHVSLWL� YH� L]ROH�HGLOPHVL� LúOHPL� ELU�LNL� GDNLNDOÕN� ELU� V�UHoWLU�� %|\OHFH� (OHNWULN� 'D÷ÕWÕP�ùHEHNHOHULQGHNL� DUÕ]DODUÕQ� JLGHULOPHVL� PLQLPXP� ELU� V�UHFH� LQGLULOHFH÷LQGHQ� úHKLU�GD÷ÕWÕP�úHEHNHOHULQLQ�RWRPDV\RQXQGD��ILGHU�RWRPDV\RQXQD�JHUHNVLQLP�GX\XOXU��øúWH� ³7h'26ø6¶LQ´� DPDFÕ�� |QFHOLNOH� ILGHU� RWRPDV\RQ� VLVWHPLQLQ�IRQNVL\RQODUÕQÕ� VD÷ODPDN�� EXQX� JHUoHNOHúWLULUNHQ� GH� VLVWHPLQ� X]DNWDQ� NRQWUROHGLOPHVL�YH�J|]OHQPHVLQH�RODQDN�YHUHFHN�6&$'$�VLVWHPLQLQ�DOW\DSÕVÕQÕ�ROXúWXUPDN�YH� EX� VD\HGH� LQGLULFL� PHUNH]OHUGHQ� JHULOLP�� DNÕP�� J�o� NDGHPH� JLEL� ELOJLOHULQ�WRSDUODQPDVÕQÕ�VD÷ODPDNWÕU��
,9����6ø67(0ø1�øù/(9/(5ø

0DVWHU� SURMH� �o� WHPHO� LúOHYL� JHUoHNOHúWLUHELOHFHN� G�]H\GH� WDVDUODQPÕúWÕU�� %X�LúOHYOHU�úXQODUGÕU�x %LOJL�WRSODPD�YH�J|]OHPx 8]DNWDQ�NRQWUROx $UÕ]DQÕQ� DOJÕODQPDVÕ�� \HULQLQ� EXOXQPDVÕ�� L]RODV\RQX� YH� \HQLGHQ� HQHUML�YHULOPHVL
,9������%LOJL�7RSODPD�YH�*|]OHP6LVWHP� WHUPLQDOOHULQGH� UDVWODQDQ�KHUKDQJL�ELU�GXUXP GH÷LúLNOL÷L�YH\D�RSHUDW|U�WDUDIÕQGDQ�VLVWHP�WHUPLQDOOHULQH�GXUXP�VRUJXVX�VRUXOGX÷XQGD��WHUPLQDOGHNL�ELOJLOHULQ�NRQWURO�PHUNH]LQH�LOHWLOPHVL�LúOHYLGLU�6LVWHP�WHUPLQDOOHULQGHQ��\�N�D\ÕUÕFÕODUÕQÕQ�DoÕN�NDSDOÕ�NRQXPX��WUDIRQXQ�DOoDN�JHULOLP�WDUDIÕQGDNL�WHUPLN�U|OH�GXUXP�ELOJLVL��HQ�ID]OD����DGHW�DOoDN�JHULOLP�ILGHULQLQ�VLJRUWD�GXUXP�ELOJLVL��HQ�ID]OD���DGHW�D\GÕQODWPD�NRQWDNW|U�Q�Q�DoÕN�NDSDOÕ�NRQXPX��WHUPRPHWUH�YH�EXFKRO]� U|OH�ELOJLOHUL�� LQGLULFL�PHUNH]OHULQGHNL� ILGHU�oÕNÕúODUÕQGDQ�GD�NHVLFL�NRQXPODUÕ��WRSUDN��ID]�U|OHOHULQLQ�GXUXP�ELOJLOHUL�WRSDUODQÕS�NRQWURO�PHUNH]LQH�DNWDUÕOÕU��2SHUDW|U�EX�ELOJLOHUL�J|]OHPOH\HELOLU�%LU� GL÷HU� ELOJL� WRSODPD� IRQNVL\RQX� LVH� YROWDM�� DNÕP�� J�o�� VÕFDNOÕN� Y�E�� DQDORJ�ELOJLOHULQ� 7�GRVLV� WDUDIÕQGDQ� JHOLúWLULOHQ� 578¶ODUÕQ� �7�578�� VHUL� SRUWXQD� ED÷OÕ�FLKD]ODUFD�|Oo�O�UOHU��
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7�578¶ODU� SHU\RGLN� RODUDN� VLVWHP� �]HULQGHQ� WRSODGÕ÷Õ� DQDORJ� |Oo�P�ELOJLOHULQGH� |QHPOL� GH÷LúLNOLNOHU� ROPDVÕ� GXUXPXQGD�� EX� GH÷LúLNOLNOHUL� �VW� ELULPOHUH�DNWDUÕUODU�� 7�578¶ODU� DQDORJ� ELOJLOHUL� J�o� |OoHUOHU� VD\HVLQGH� WRSDUODUODU�� 578¶ODUD�ELUGHQ� oRN� J�o� |OoHU� ED÷ODQDELOPHNWHGLU�� +HU� J�o� |OoHU� 578� �]HULQGH� ELU� DGUHVH�VDKLS�ROXS�EX�DGUHVOHU�578�µXQ�((3520¶XQGD�WRSODQPÕúWÕU��7�578�LOH�J�o�|OoHUOHU�DUDVÕQGDNL�LOHWLúLPL�56� ����SURWRNRO��VD÷ODPDNWDGÕU���
,9������8]DNWDQ�.RQWURO.RQWURO�PHUNH]L�RSHUDW|U��WDUDIÕQGDQ�GXUXP�ELOJLOHUL�J|]OHQPHNWH�RODQ�NHVLFL��D\ÕUÕFÕ�� \�N� D\ÕUÕFÕVÕ� JLEL� HOHPDQODUÕQ� GXUXP�DoÕN�NDSDOÕ�� GH÷LúLNOLNOHULQLQ� X]DNWDQ�NXPDQGD�HGLOPHVLGLU�2SHUDW|U�NRQWURO�PHUNH]L�PRQLW|U�QGHQ�ELU�WHoKL]DWÕ�VHoWL÷LQGH�EXQXQ��]HULQGH�GXUXP� GH÷LúLNOL÷L� \DSDELOPHVL� LoLQ� HOHPDQD� NRPXW�� DQFDN� VDKDGDNL� EX� VHoPH�LúOHPLQLQ� VRQXFX� LOJLOL� WHUPLQDO� FLKD]Õ� WDUDIÕQGDQ� Lú� LVWDV\RQXQD� JHUL� ELOGLULOGLNWHQ�VRQUD�YHULOHELOLU�YH�NRPXW�NRQWURO�FLKD]ÕQD�XODúÕU��%X�GXUXPGD�DoPD� NDSDPD�LúOHYL�JHUoHNOHúWLULOHELOLU��%X� LúOHYH� GRQDQÕPVDO� DGUHVOHPH�GHQLU��%X� LúOHY� LOH� NXOODQÕFÕQÕQ�KDWD� \DSPD� RODVÕOÕ÷Õ� PLQLPXPD� LQGLUJHQPLúWLU�� � $oPD� NDSDPD� LúOHPOHULQLQ� GDKD�KÕ]OÕ�\DSÕODELOPHVL�LoLQ�GR÷UXGDQ�NXPDQGD�\|QWHPL�GH�NXOODQÕODELOLU�
,9������$UÕ]D�6LVWHPL�%X� VLVWHP�����N9�ILGHUOHULQ�KHU�KDQJL�ELU�\HULQGH��EDUDODUGD�ROXúDFDN� WRSUDN�ID]� DUÕ]DVÕ� YH\D� GD÷ÕWÕP� WUDQVIRUPDW|U� PHUNH]L� \D� GD� GD÷ÕWÕP� NDEORODUÕQGD�ROXúDELOHFHN� DUÕ]DODUÕQ� DOJÕODQPDVÕ� LOH� \HULQLQ� WHVSLW� HGLOPHVL�� DUÕ]DOÕ� E|OJHQLQ� L]ROH�HGLOPHVL�YH�VRUXQVX]�ELU�úHNLOGH�WHNUDU�HQHUML�YHULOPHVL�LúOHYOHULQL�NDSVDU��6LVWHPL��o�DQD�KDW��]HULQH�NXUXOXGXU��%X�DQD�KDWODUGDQ�LONL�DUÕ]DQÕQ�DOJÕODQPDVÕ�YH�\HULQLQ�WHVSLW�HGLOPHVL�� LNLQFLVL� DUÕ]DQÕQ� L]ROH� HGLOPHVL� �o�QF�V�� LVH� VLVWHPH� \HQLGHQ� HQHUML�YHULOPHVLGLU�
,9������� $UÕ]DQÕQ�$OJÕODQPDVÕ�YH�<HULQLQ�7HVSLWL$UÕ]D� DOJÕODPDODUÕ� LNL� W�UO�� JHUoHNOHúLU�� %LULQFLVL� KDW� EDúODUÕQGDNL� NHVLFLOHULQ�DUÕ]D�VÕUDVÕQGD�DWPDVÕ�YH�EX�GXUXPGD�7�578���NHVLFL��WRSUDN�ID]�U|OHOHULQGHNL�GXUXP�GH÷LúLNOL÷LQL�DUÕ]D�YDUOÕ÷Õ�RODUDN�DOJÕODPDVÕGÕU��'L÷HU�DOJÕODPD�W�U��LVH�KDW�EDúODUÕQGD�NHVLFLOHULQ� ROPDGÕ÷Õ� NRQXPODUGÕU�� %XUDGDNL� DUÕ]DODU� ����N9� NDEORODUÕ� �]HULQH�\HUOHúWLULOPLú� DNÕP� WUDIRODUÕ� DUDFÕOÕ÷Õ� LOH� HOHNWURQLN�NDUW� WDUDIÕQGDQ� DOJÕODQÕU��7�578�
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PLNURLúOHPFLVL�� HOHNWURQLN� NDUWÕQ� VD\ÕVDO� ELOJLOHULQL� SHU\RGLN� RODUDN� VRUJXODU� YH� EX�VRUJXODPDODUGD�DUÕ]D�DNÕPÕ�JHoWL÷LQH�GDLU�ELU�ELOJL� DOPDVÕ� LOH� VLVWHPGH�DUÕ]D�ROGX÷X�DOJÕODQÕU��+HU�LNL�\|QWHPOH�VLVWHPGH�DUÕ]D�ROGX÷X�DOJÕODQÕU�YH�DUÕ]DQÕQ�\HULQLQ�EXOXQPDVÕ�LoLQ�LúOHPOHU�EDúODWÕOÕU��gQFHOLNOH�KDW�EDúÕ�WHUPLQDOL��NRPúX�KDW�EDúÕ�WHUPLQDOLQH�DUÕ]D�JHoLS�JHoPHGL÷LQL�VRUDU��JHOHQ�\DQÕW�DUÕ]D\D�JHoWL÷L�LVH�DUÕ]DQÕQ�\HULQLQ�EHOLUOHQPHVL�LúOHYL�NRPúX�KDW�EDúÕ�WHUPLQDOLQH�EÕUDNÕOÕU��)DNDW�JHOHQ�\DQÕW�JHoPHGL÷L�\|Q�QGH�LVH�NHQGL� GD÷ÕWÕP� WUDIR� WHUPLQDOOHULQL� VRUJXODU�� 6RUJXGDQ� JHOHQ� FHYDEÕQ� DUÕ]D� LoHUPHVL�GXUXPXQGD�E|OJH� Lú� LVWDV\RQXQD�ELOGLULU��2OXúDELOHFHN�ELU�EDúND�GXUXP� LVH�KDW�EDúÕ�WHUPLQDOLQLQ� VRUXVXQD� NRPúX� KDW� EDúÕ� WHUPLQDOLQLQ� FHYDS� YHUPHPHVL� LOH� L]RODV\RQD�JHoHPH\HFH÷LQGHQ��EX�GXUXPX�DUÕ]D�DOJÕOD\ÕFÕVÕ�RODUDN� Lú� LVWDV\RQXQD�ELOGLUPHVLGLU��2OXúDELOHFHN� ELU� GL÷HU� GXUXP� KDW� EDúÕ� WHUPLQDOLQH� ED÷OÕ� EDUDODUGD� PH\GDQD�JHOHELOHFHN� DUÕ]DODUGÕU�� %X� DUÕ]DODU� EDUDODUÕQ� ED÷OÕ� EXOXQGX÷X� KDW� EDúÕ� WHUPLQDOOHUL�WDUDIÕQGDQ�DOJÕODQÕUODU����
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&RQWURO�&HQWHU¶GD�KHUKDQJL�ELU�SURMH�\DUDWDELOPHN�LoLQ�X]DQWÕVÕ�PFS��PDVWHU�FRQWURO�SURJUDP��RODQ�GRV\DODU�NXOODQÕOÕU��
9�������3URMH�<DUDWPDN6LVWHP�oDOÕúÕU� YD]L\HWWH� LNHQ� ILOH�PHQ�V�QGHQ� µµ1HZ¶¶� VHoLOGL÷LQGH�HNUDQD�ELU�SHQFHUH� JHOLU�� %X� SHQFHUH� VLVWHPLQ� WHN� \D� GD� oRN� NXOODQÕFÕOÕ� oDOÕúPDVÕQGD� VHoLP�\DSÕOPDVÕQÕ� LVWHU�� 8\JXQ� RODQ� SURVHV� VHoLOGLNWHQ� VRQUD� µµ2.¶¶� WXúXQD� EDVÕOÕU�� %X�LúOHP�\DSÕOGÕNWDQ�VRQUD�\HQL�ELU�SHQFHUH�DoÕOÕU�YH�EX�SHQFHUHGH�ROXúWXUXODQ�GRV\D\D�LVLP� YHULOPHVL� LVWHQLU�� 'RV\D� DGODQGÕUÕOGÕNWDQ� VRQUD� PFS� X]DQWÕVÕ� DOÕU� YH� RWRPDWLN�RODUDN�:LQ&&�SURMHFWV�DGÕ�YHULOHQ ELU�NODV|U�Q�LoLQH�DWÕOÕU����:LQ&&�SURMHVLQGH�SURVHVH�DLW�E�W�Q�WDJOHU���UHVLPOHU��PHVDMODU��DUúLYOHU�&RQWURO�&HQWHU¶GD�HQWHJUH�HGLOLU��3URMH� LVLPOHQGLULOGLNWHQ� VRQUD�� SURMH� DOW� NDSVDPÕQGD� G|UW� DQD�PRG�O� \HU� DOÕU��%XQODU�&RPSXWHU��7DJ�0DQDJPHQW��'DWD�7\SHV�YH�(GLW|U�PRG�OOHULGLU�

��D�&RPSXWHU�0RG�O�%X� PRG�O� �]HULQGHQ� G|UW� D\UÕ� PRG�OH� XODúÕOÕU�� %XQODU�� *HQHUDO� ,QIRUPDWÕRQ���6WDUWXS�� 3UDPHWHUV� YH� *UDSKLFV� 5XQWLPH� PRG�OOHULGLU�� *HQHUDO� ,QIRUPDWLRQ��ELOJLVD\DUÕQ� LVPLQL�� VHUYHU� \DGD� FOLHQW� ELOJLVD\DUÕ� ROGX÷XQX� ELOGLUHQ� PRG�OG�U��6WDUWXS� PRG�O��� SURMHOHQGLUPH� NÕVPÕQGDQ� UXQ�WLPH¶D� JHoLOGL÷LQGH�� KDQJL� :LQ&&�HGLW|UOHULQLQ� DNWLYH� HGLOHFH÷L� EHOLUWLOLU�� gUQH÷LQ� $ODUP� /RJJLQJ� DNWLYH� HGLOGL÷LQGH�RWRPDWLN�RODUDN�7H[W�/LEUDU\�HGLW|U��GH�DNWLI�RODFDNWÕU�� �*UDSKLFV� 5XQWLPH�LVH�UXQ�WLPH� JHoLOGL÷LQGH� LON� HNUDQD� JHOHFHN� RODQ� UHVLP� YH� UHVLP� IRUPDWÕQÕ� EHOLUOH\HQ�PRG�OG�U�
��E��7DJ�0DQDJPHQW�0RG�O�:LQ&&� VLWHPLQGH� LNL� W�UO�� WDJ� YDUGÕU�� %XQODU�� ,QWHUQDO� YH� ([WHUQDO� WDJOHUGLU��3URVHVOH�GR÷UXGDQ�LOJLVL�ROPD\DQ�\HUHO�GH÷LúNHQOHUH�,QWHUQDO�7DJ¶OHU�GHQLU��'R÷UXGDQ�SURVHV� GH÷LúNHQL� RODQ� WDJOHU� LVH� ([WHUQDO� 7DJOHUGLU�� ([WHUQDO� 7DJOHU�� VDKDGDNL�GH÷HUOHULQ� RNXQPDVÕQD� \D� GD� VDKD\D� GH÷HU� \ROODQPDVÕQD� \DUGÕPFÕ� ROXUODU�� 7DJOHU��7DJ�0DQDJPHQW�NODV|U�QGH�WRSODQÕUODU��%X�NODV|U�Q�LoLQGH�SURVHVOHUGH�NXOODQÕODFDN�WDJOHULQ�LVLPOHUL�YH�GDWD�WLSOHUL�\HU�DOÕU��7DJOHU�� SURMHOHUGH� NDUÕúÕNOÕN� \DUDWPDPDN� LoLQ� :LQGRZV¶XQ� NODV|U� PDQWÕ÷Õ�oHUoHYHVLQGH�JUXSODQÕUODU��%XQXQ�LoLQ�|QFHOLNOH�7DJ�*URXS�ROXúWXUXOXU�YH�WDJOHU�LOJLOL�JUXEXQ�LoLQH�DWÕOÕU�������
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��F��:LQ&&�6LVWHPLQGH�.XOODQÕODQ�'DWD�7�UOHULx %LQDU\�7DJ��<DOQÕ]FD� LNL� NRPXWX�EXOXQDQ�GH÷LúNHQOHU� LoLQ�NXOODQÕODQ�GDWD�W�U�G�U��%XQODU��YDU�\RN��oDOÕúÕ\RU�oDOÕúPÕ\RU�JLEL�NRPXWODUGÕU��x 8QVLJQHG���ELW�9DOXH�� ��E\WH�X]XQOX÷XQGD� LúDUHWVL]� VD\ÕODUD�NDUúÕOÕN�JHOHQ�GH÷LúNHQOHU�LoLQ�NXOODQÕODQ�GDWD�W�U�G�U��x 8QVLJQHG����ELW�9DOXH����E\WH�X]XQOX÷XQGD�LúDUHWVL]�VD\ÕODUD�NDUúÕOÕN�JHOHQ�GH÷LúNHQOHU�LoLQ�NXOODQÕODQ�GDWD�W�U�G�U��x 8QVLJQHG����ELW�9DOXH����E\WH�X]XQOX÷XQGD�LúDUHWVL]�VD\ÕODUD�NDUúÕOÕN�JHOHQ�GH÷LúNHQOHU�LoLQ�NXOODQÕODQ�GDWD�W�U�G�U��x 6LJQHG� ��ELW� 9DOXH�� �� E\WH� X]XQOX÷XQGDNL� LúDUHWOL� VD\ÕODUD� NDUúÕOÕN� JHOHQ�GH÷LúNHQOHU�LoLQ�NXOODQÕODQ�GDWD�W�U�G�U�x 6LJQHG� ���ELW� 9DOXH�� �� E\WH� X]XQOX÷XQGDNL� LúDUHWOL� VD\ÕODUD� NDUúÕOÕN� JHOHQ�GH÷LúNHQOHU�LoLQ�NXOODQÕODQ�GDWD�W�U�G�U�x 6LJQHG� ���ELW� 9DOXH�� �� E\WH� X]XQOX÷XQGDNL� LúDUHWOL� VD\ÕODUD� NDUúÕOÕN� JHOHQ�GH÷LúNHQOHU�LoLQ�NXOODQÕODQ�GDWD�W�U�G�U�x )ORDWLQJ�3RLQW� 1XPEHU� ���%LW� ,(((� ����� � �� E\WH� X]XQOX÷XQGDNL� YLUJ�OO��VD\ÕODUD�NDUúÕOÕN�JHOHQ�GH÷LúNHQOHU�LoLQ�NXOODQÕODQ�GDWD�W�U�G�U�x )ORDWLQJ�3RLQW� 1XPEHU� ���%LW� ,(((� ����� �� E\WH� X]XQOX÷XQGDNL� YLUJ�OO��VD\ÕODUD�NDUúÕOÕN�JHOHQ�GH÷LúNHQOHU�LoLQ�NXOODQÕODQ�GDWD�W�U�G�U�x 7H[� 7DJ� ��ELW� &KDUDFWHU� 6HW�� �� E\WH� X]XQOX÷XQGDNL� NDUDNWHU� VHWOHUL� LoLQ�NXOODQÕODQ�GDWD�W�U�G�U��x 7H[� 7DJ� ���ELW� &KDUDFWHU� 6HW�� �� E\WH� X]XQOX÷XQGDNL� NDUDNWHU� VHWOHUL� LoLQ�NXOODQÕODQ�GDWD�W�U�G�U��x 5DZ�'DWD�7\SH��%X� WDU]� ELU� GDWD� W�U�� LoLQ� VÕQÕUODPD� V|]� NRQXVX� GH÷LOGLU��%|\OH� ELU� WDJ� ROXúWX÷XQGD� µµ7DJ� 3URSHUWLHV¶¶� SHQFHUHVLQGH� µµ/HQJKW¶¶�E|O�P��LQ�DNWLI�NRQXPD�JHoHU�x 6WUXFWXUH� 7\SHV�� � 3URMH� ROXúWXUXUNHQ� LKWL\DFD� ED÷OÕ� RODUDN� NHQGL� GDWD�WLSLPL]L� EX� W�U� ELU� GDWD� VD\HVLQGH� \DUDWDELOLUL]�� 7DJ¶LQ�� LQWHUQDO� \D� GD�H[WHUQDO� ROGX÷XQX�� W�U� G|Q�ú�P�Q��� KDQJL� W�UH� G|Q�úW�U�OHELOHFH÷LQL� EX�SHQFHUHGHQ�|÷UHQPHN�P�PN�QG�U��x 7H[W�5HIHUHQFH��7H[W�/LEUDU\� HGLW|U�QGH�KD]ÕUODQPÕú�ELU� VDWÕUD� LúDUHW� HGHQ�LQWHUQDO�WDJOHU�LoLQ�NXOODQÕODQ�GDWD�W�U�G�U���
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ùHNLO�9���6LVWHPGH�.XOODQÕODQ�7DJ¶OHULQ�6HoLPL9������:LQ&&�*UDSKLFV�'HVLJQHU:LQ&&� VLVWHPLQGH� ROXúWXUXODQ� JUDILN� HNUDQODUÕ�� RWRPDV\RQX� JHUoHNOHúWLULOHQ�SURVHVOHUL� YH� SURVHVH� DLW� E�W�Q� HOHPDQODUÕ� J|VWHUPHN� �]HUH� G�]HQOHQLU�� 3/&¶OHUH�VLQ\DO�J|QGHULOLS��DOÕQDELOLU��%X�LúOHP�VWDWLN�YH�GLQDPLN�HOHPDQODUGDQ�ROXúDQ�HNUDQODU�DUDFÕOÕ÷Õ�LOH�\DSÕOÕU�*UDSKLFV�'HVLJQHU�NXOODQÕODUDN��JUDILN�HNUDQODUÕ�ROXúWXUXODELOLU��$\QÕ�]DPDQGD�EX� HGLW|U� 0LFURVRIW� :LQGRZV� oL]LP� SURJUDPÕQÕQ� E�W�Q� NDUDNWHULVWLN� |]HOOLNOHULQL�WDúÕU�� %LUGHQ� ID]OD� UHVPL� D\QÕ� DQGD� \DSÕODQGÕUDELOLU�� 2OXúWXUXODQ� UHVLPOHULQ�E�\�NO�÷��� HNUDQ� o|]�Q�UO�÷�QH� ED÷OÕ� RODUDN� GH÷LúWLULOHELOLU�� $\QÕ� ]DPDQGD� EX�HGLW|UGH REMHOHULQ� FOLSERDUG¶D� NRS\DODQÕS� WHNUDU� WHNUDU� NXOODQÕPÕ� P�PN�QG�U��3URVHVWHQ� DOÕQDQ� GH÷HUOHUL� \D� GD� GXUXPODUÕ� J|VWHUHQ� E�W�Q� HOHPDQODU� GLQDPLNWLU��%XQODU� GLMLWDO� GH÷HUOHU�� EDU� JUDILNOHUL�� GLQDPLN� WHNVWOHU� YH� EHQ]HUL� HOHPDQODUGÕU��*|U�QW��YH�IRUPODUÕQGD�GXUXPD�ED÷OÕ�GH÷LúLNOLNOHU�J|U�OPH\HQ�VWDWLN�HOHPDQODUGÕU�$\QÕ�]DPDQGD�*UDSKLFV�'HVLJQHU�HGLW|U��DNVL\RQ�NRQILJ�UDV\RQXQGD��VWDWLN�YH�GLQDPLN� E�W�Q� REMHOHULQ� UHQJLQGH�� ER\XWODUÕQGD�� SR]LV\RQXQGD� GH÷LúLNOLN�\DSÕODELOPHVLQL�VD÷ODPDNWDGÕU�
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*UDSKLFV� 'HVLJQHU� HGLW|U�QGH� GLMLWDO� GH÷HUOHU�� RXWSXW� VDKDVÕ� RODUDN�WDQÕPODQGÕ÷ÕQGD�� SURVHVWHQ� DOÕQDQ� UDNDPODUÕ� J|VWHULU�� ,QSXW� VDKDVÕ� RODUDN�WDQÕPODQGÕ÷ÕQGD�LVH�UHVLP��]HULQGHQ�GR÷UXGDQ�VHW�GH÷HU�GH÷LúLPL�VD÷ODU�
9��������3URVHV�5HVLPOHPH�gQFHVLQGH�<DSÕOPDVÕ�*HUHNHQ�øúOHYOH U*UDSKLFV�'HVLQJQHU� HGLW|U�QGH� UHVLPOHPH� LúOHPLQH�JHoPHGHQ�|QFH�\DSÕOPDVÕ�JHUHNHQ�KD]ÕUOÕNODU�úXQODUGÕU�x 'DWD�DOÕúYHULúL�LoLQ�V�U�F��YH�3/&¶OHULQ�EHOLUOHQPHVLx 3/&�KDEHUOHúPHVL�LoLQ�,�2�VD\ÕVÕ�EHOLUOHQPHVLx 3URVHVLQ�JUDILN�HNUDQODUÕQD�E|O�QPHVLx +HU�HNUDQGD�WDQÕPODQDFDN�VWDWLN�YH�GLQDPLN�REMHOHULQ�EHOLUOHQPHVLx 'LQDPLN� REMHOHULQ� ED÷ODQDFDNODUÕ� SURVHV� GH÷LúNHQOHUL� EHOLUOHQPHVL��ROXúDELOHFHN�ELU�NDUÕúÕNOÕ÷D�NDUúÕ�|QOHP�DOPDN�DPDFÕ�LOH�LVLPOHQGLULOPHVL�YH�JUXSODQGÕUÕOPDVÕx .XOODQÕODFDN�IRQNVL\RQ�WXúODUÕ�EHOLUOHQPHVLx 5HVLP�LVLPOHULQLQ�NROD\�HULúLP�LoLQ�EHOLUOHQPHVLx 6RQ� KD]ÕUOÕN� RODUDN�� SURVHV� QLWHOL÷L� YH� NXOODQÕFÕ� LVWH÷LQH� GH� ED÷OÕ� RODUDN�HNUDQÕQ�E|O�POHQGLULOPHVL
9��������*UDSKLFV�'HVLQJQHU�0HQ�OHUL��D��'\QDPLF�:L]DUG��,QSXW�2XWSXW�%X�PHQ���REMHOHULQ�GLQDPLN�\DSÕODQPDVÕQGD�YH�DWDQPDVÕQGD�VLVWHPLQ�VWDQGDUW�IRQNVL\RQODUÕQÕ� NXOODQDQ� PRG�OG�U�� <DOQÕ]FD� IRQNVL\RQ� WDQÕPODQÕU�� 'L÷HU� E�W�Q�LúOHPOHU�ZL]DUG� WDUDIÕQGDQ�ELU�&�DNVL\RQX�\D]ÕODUDN�JHUoHNOHúWLULOLU��g]HOOLNOH� HNUDQ��]HULQGH�IRQNVL\RQ�WXúODUÕQÕQ�WDQÕPODQPDVÕQGD�E�\�N�NROD\OÕN�VD÷ODU��'\QDPLF�:L]DUGÕQ�UHVLP�LOH�LOJLOL�IRQNVL\RQODUÕ�úXQODUGÕU�x (NUDQGDNL�UHVPL�GH÷LúWLUHELOPH�|]HOOL÷Lx 2SHUDW|U��\RO�J|VWHUPHN�DPDFÕ�LOH�SHQFHUH�DoPD�|]HOOL÷Lx :LQ&&�VLVWHPL�LoLQ�SRS�XS�SHQFHUH�DoPD�|]HOOL÷Lx 6LVWHPGH�ROXúDFDN�KDWDODUD�NDUúÕ�KDWD�PHVDM�SHQFHUHVL�DoPD�|]HOOL÷L'\QDPLF�:L]DUGÕQ�VWDQGDUW�GLQDPLNOHUL�úXQODUGÕU�x 2EMHOHUL�HNUDQ��]HULQGH�KDUHNHW�HWWLUHELOPHVLx +HUKDQJL� ELU� :25'� SURJUDPÕQGDQ� EDúND� ELU� :25'� SURJUDPÕQD� GH÷HU�NRS\DOD\DELOPHVL
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x 2EMHOHULQ�|]HOOLNOHULQL�GLQDPLNOHúWLUHELOPHVLx %LWOHUL�VHW�UHVHW�HGHELOPHVL'\QDPLF�:L]DUG�VLVWHP�IRQNVL\RQODUÕQÕQ�VD÷ODGÕ÷Õ�|]HOOLNOHU�úXQODUGÕU�x :LQ&&�GHQ�EDúND�ELU�SURJUDPD�JHoHELOPHx :LQ&&¶GHQ�RWRPDWLN�RODUDN�oÕNDELOPHx :LQGRZV�YH\D�UXQ�WLPH�PRGXQGDQ�oÕNDELOPHx 5XQ�7LPH�\D]ÕFÕGDQ�oÕNÕú�DODELOPH'\QDPLF� :L]DUGÕQ� ELU� GL÷HU� |QHPOL� IRQNVL\RQX� LVH� DUúLY� IRQNVL\RQODUÕGÕU��.XOODQÕFÕODUÕQ� VDKLS� ROGXNODUÕ� \HQL� DUúLY� REMHOHUL� ROXúWXUDELOPHN� LoLQ� ³:LQ&&�8VHU�$UFKLYH´�RSVL\RQX�NXOODQÕOÕU�
��E��2EMHFW�3DOHWWH*UDSKLFV� 'HVLJQHU� HGLW|U�QGHQ� VHoLOHQ� EX� PHQ�GH�� REMH VHoPH� LúOHYL�JHUoHNOHúWLULOLU�� 6HoLOPHN� LVWHQLOHQ� REMHQLQ� �]HULQH� JHOLQLU� YH� VRO� PRXVH� WXúXQD�EDVÕOÕU�� 'DKD� VRQUD� UHVLP� �]HULQH� JHWLULOHUHN� LVWHQLOHQ� QRNWD\D� \HUOHúWLULOLU�� %X�PHQ�GH� �o� W�UO�� REMH� YDUGÕU�� %XQODU�� VWDQGDUW� REMH�� VPDUW� REMH� YH� :LQGRZV�REMHOHULGLU�6WDQGDUW�2EMHFW��*UDILN�REMHOHULQGHQ�oL]JL��GLNG|UWJHQ��GDLUH�JLEL�VWDQGDUW�WHNVWWHQ�ROXúDQ�REMHOHUGLU��6PDUW�2EMHFW���6PDUW�REMH�W�UOHUL�úXQODUGÕU�
x $SSOLFDWLRQ�:LQGRZ�� � %X� REMH�� *UDSKLFV� 'HVLJQHU� YH\D�:LQ&&� GÕúÕQGD�\DSÕODQGÕUÕODQ� PHVDM� SHQFHUHOHUL�� WUHQG� SHQFHUHOHUL� X\JXODPDODUÕQÕQ� UXQ�WLPH¶GH�HNUDQ��]HULQGH�J|VWHULOHFH÷L�\HUL�EHOLUOHU�x 3LFWXUH� :LQGRZ�� %X� REMH�� EDúND� ELU� HNUDQ� UHIHUDQV� J|VWHULOGL÷L� ]DPDQ�NXOODQÕOÕU�� 0HVHOD� ELU� SURMHGH� RQ� DGHW� GD÷ÕWÕP� WUDIRVX� J|U�OHELOLU�� $QFDN�EXQODUÕQ� KHSVLQLQ� |]HOOLNOHULQL� ELU� VHIHUGH� J|UPHN� P�PN�Q� ROPD\DELOLU��$QFDN� WHNHU� WHNHU� WUDIRODUÕQ� �]HUL� NOLNOHQGL÷LQGH� DoÕODQ� SHQFHUHOHUOH�|]HOOLNOHU�J|U�O�U��x 2/(�&RQWUROV��:LQGRZV¶D�DLW�ED]Õ�REMHOHULQ�NXOODQÕOPDVÕQÕ�VD÷ODU��x 2/(�(OHPHQW��:LQ&&� GÕúÕQGDNL� SURJUDPODUGDQ� DOÕQDQ� YH� VLVWHPH� HQWHJUH�HGLOHQ�REMHOHUGLU��9LGHR�J|U�QW�V���VHV�ND\GÕ�EXQODU�2/(�(OHPHQW�\DUGÕPÕ�LOH�VLVWHPH�HQWHJUH�HGLOLU��x ,�2�)LHOG��*LULú��oÕNÕú�\D�GD�,�2�VDKDVÕ�RODUDN�NXOODQÕODELOHQ�REMHOHUGLU
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x %DU� *UDIL÷L�� 3URVHVWHQ� DOÕQDQ� GH÷HUOHULQ�� DQDORJ� IRUPGD� J|VWHULOPHVLQL�VD÷OD\DQ�REMHGLU�x *UDSKLFV� 2EMHFW�� 8]DQWÕVÕ�� �ZPI�� �HPI�� �EPS� RODQ� GRV\DODUÕQ� :LQ&&¶\H�WDúÕQPDVÕQ�GD�NXOODQÕODQ�REMHGLU�x 6WDWXV�'LVSOD\����8]DQWÕVÕ�� �ZPI���HPI���EPS�RODQ�GRV\DODUÕQ�JUDILNOHULQGHQ�GLQDPLN�J|U�QW�OHU�\DUDWPDN�LoLQ�NXOODQÕODQ�REMHGLU��:LQGRZV�2EMHFW��:LQGRZV�REMH�W�UOHUL�úXQODUGÕU�
x %XWRQ��%X�REMH�SURVHV�ROD\ODUÕQD�P�GDKDOH�HWPHN��]HUH�NXOODQÕOÕU��%LU�GL÷HU�REMH�W�U��5RXQG�%XWRQ�OD�D\QÕ�LúOHYL�JHUoHNOHúWLULU�x &KHFN� %R[�� %LUGHQ� ID]OD� VHoHQH÷LQ� ELU� DUDGD� EXOXQGX÷X� LúOHPOHUGH�NXOODQÕODQ�REMHGLU�x 2SWLRQ� *URXS�� &KHFN� %R[� REMHVLQH� EHQ]HU� ELU� REMHGLU�� $QFDN� LúOHP�\DSÕODFDN�RODQ�VHoHQHNOHUGHQ�VDGHFH�ELULQLQ�VHoLOPHVLQGH�NXOODQÕOÕU�x 6OLGHU�� %X� REMH� SURVHVWHNL� DQDORJ� GH÷HUOHUGH� D\DUODPD� \DSPDN� LoLQ� OLQHHU�UHJ�ODW|U�RODUDN�NXOODQÕOÕU��
��F� $OLJQPHW�3DOHWWH*UDILN� HOHPDQODUÕQÕQ� EHOLUOL� ELU� G�]HQ� LoHULVLQGH� \DSÕODQGÕUÕOPDVÕQD� \DUGÕPFÕ�ROXU�� �(NUDQ��]HULQGHNL�ELUGHQ�ID]OD�REMHQLQ�VHoLOPHVL�LOH�DNWLI�KDOH�JHoHU��2EMHOHULQ�VD÷D�YH\D�VROD�\DVODPD��GLNH\�YH\D�\DWD\�RUWDODPD�JLEL�IRQNVL\RQ�WXúODUÕQD�VDKLSWLU�
��G��=RRP�3DOHWWH*UDILN� HNUDQÕQÕQ�� WDVDUÕP� PRGXQGD� E�\�W�OPHVL� YH\D� N�o�OW�OPHVL� LúOHYLQL�JHUoHNOHúWLUHQ�PHQ�G�U�
��H�6WDQGDUW�7RROEDU�YH�)RQW�3DOHWWH%X� PHQ�� :LQGRZV¶XQ� VDELW� IRQNVL\RQODUÕ� LOH� WHNVWOHU� LoLQ� IRQW� YH� UHQN�D\DUODUÕQÕ�LoHULU�
��I��6W\OH�3DOHWWH%X� PHQ�� ROXúWXUXODQ� REMHOHULQ� J|UVHO� |]HOOLNOHULQLQ� GH÷LúWLULOPHVL� LoLQ�NXOODQÕOÕU��gUQH÷LQ�G�]�ELU�oL]JLQLQ�QRNWDOÕ�\DSÕOPDVÕ�YH\D�NDOÕQOÕ÷ÕQÕQ�GH÷LúWLULOPHVL�JLEL�LúOHPOHU�\DSÕOÕU�
��J��&RORU�3DOHWWH%X�PHQ��KD]ÕUODQDQ�SURVHVOHULQ�UHQNOHQGLULOPHVL�LúOHYOHULQGH�NXOODQÕOÕU��%LUoRN�UHQN�VHoHQH÷LQH�VDKLSWLU�



��

��K��/D\HU�%DUøVWHQLOHQ�WDEDNDQÕQ�DNWLI�KDOH�JHOPHVLQL�VD÷OD\DQ�PHQ�G�U�%X�PHQ��KD]ÕUODQDQ�SURVHV�UHVPLQL����D\UÕ�WDEDND\D�D\UÕOPDVÕQÕ�YH�REMHOHULQ�SRS�XS�SHQFHUHOHULQLQ�ELUELUL��]HULQGH�KDQJL�G�]HQGH�J|VWHULOHFH÷LQLQ�UDKDWOÕNOD�D\DUODQPDVÕQÕ�VD÷ODU�
��Õ��6WDWXV�%DU(NUDQ��]HULQGH�PRXVH¶XQ�EXOXQGX÷X�NRRUGLQDW�� NODY\HGH�KDQJL�NOLNOHULQ�DoÕN�ROGX÷XQX�ELOGLUHQ�GXUXP�J|VWHUJH�PHQ�V�G�U��

ùHNLO�9����*UDSKLFV�'HVLJQHU�(GLW|U��)RQNVL\RQODUÕQÕQ�*|U�Q�P�
9�������2OXúWXUXODQ�3URVHV�5HVLP�2EMHOHULQLQ�'LQDPLN�<DSÕOPDVÕ*UDSKLFV� 'HVLJQHU¶GH� ROXúWXUXODQ� ELU� UHVLP� REMHOHULQLQ�� GLQDPLN� KDOH�JHWLULOPHVL�LoLQ���DGHW�PRG�O�YDUGÕU�

��D�&RQILJ�UDWLRQ�'LDORJ�,QSXW�2XWSXW�3URVHV� UHVPLQGHNL�ELU�REMH�GR÷UXGDQ�ELU� WDJ¶H�ED÷ODQDFDNVD��GDWDODU�HNUDQGDQ�EHOLUOL�ELU�NRúXO�ROPDNVÕ]ÕQ�J|QGHULOHFHN�\DGD�DOÕQDFDNVD�EX�PRG�O�NXOODQÕOÕU��%LU�EDU�JUDIL÷LQLQ�oL]LOPHVL�YH�ELU�WDJ¶H�ED÷ODQPDVÕ�EX�PRG�O�Q�NXOODQÕPÕ�LOH�JHUoHNOHúLU�
��E��7DJ�&RQQHFWLRQ��2XWSXW�%X�PRG�O��WDJ¶OHU�ELUHELU�HNUDQGD�J|VWHULOPHVL�LOH�LQWHUQDO�YH�H[WHUQDO�WDJ¶OHULQ�GLUHNW�RODUDN�ED÷ODQWÕVÕQGD�NXOODQÕOÕU�
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��F��'\QDPLF�'LDORJ��2XWSXW�%X� PRG�O�� SURVHVWHQ� DOÕQDQ� GH÷HUOHULQ� EHOLUOL� OLPLWOHULQGH� IDUNOÕ� DNVL\RQODU�WDQÕPODQPDVÕQD�RODQDN�VD÷ODU��3URVHVLQ�EHOLUOL ELU�E|O�P�QGHNL�VÕFDNOÕN��EDVÕQo��GHEL�JLEL� GH÷HUOHUL� DOÕS� EX� GH÷HUOHULQ� HNUDQGD� J|VWHULOHQ� IDUNOÕ� DODQODUÕQGD� GH÷LúLNOLNOHU�\DSÕOPDVÕQD�RODQDN�YHULU�
��G��'LUHFW�&RQQHFWLRQ��,QSXW�%X�PRG�O��REMHOHULQ�E�W�Q�|]HOOLNOHULQLQ�J|VWHULOPHVLQL�VD÷ODU��%XQODU��HNUDQGD�J|VWHULOLS� J|VWHULOPH\HFH÷L�� UHQNOHUL�� SR]LV\RQODUÕ� JLEL� |]HOOLNOHUGLU�� 2EMHOHU�ELUELULOHULQH�YH�WDJ¶OHUH�EXUDGD�ED÷ODQÕU�
��H��$16,�&�)RQNVL\RQODUÕ%X� PRG�O�� &� GLOLQGH� \D]ÕOPÕú� IRQNVL\RQODUOD� REMHOHUL� GLQDPLN� KDOH� JHWLUPHN�LoLQ�NXOODQÕOÕU��%X�LúOHYL�JHUoHNOHúWLUHQ�E�W�Q�PRG�OOHULQ�\DSWÕ÷Õ�LúOHPOHU�:LQ&&¶QLQ�&�SURJUDPÕ�LOH�JHUoHNOHúWLULOLU�
��I��3RS�XS�3HQFHUHOHULQLQ�+D]ÕUODQPDVÕ%X�PRG�O��JUDILN�HNUDQODUÕ�KD]ÕUODQÕUNHQ��RSHUDW|UH�\RO�J|VWHUPH�\DGD�D\UÕQWÕOÕ�ELOJL�YHUPH�DPDoOÕ�SHQFHUHOHU�ROXúWXUPDN�LoLQ�NXOODQÕOÕUODU����

9������$ODUP�/RJJLQJ�9��������0HVDM�6LVWHPL:LQ&&� VLVWHPLQGH� EX� HGLW|U��PHVDMODU� LoLQ� NXOODQÕOÕU�� øOHWLúLP� \ROX� LOH� DOÕQDQ�VLQ\DOOHU��oDOÕúPD�GXUXPODUÕ��KDWDODU��DODUPODU�PHVDM�IRUPDWÕQGD�HNUDQGD�J|VWHULOLUOHU��7�P� EX� PHVDMODU� DUúLYOHQLU�� UDSRU� HGLOLU� YH� RSHUDW|U� WDUDIÕQGDQ� DOÕQÕU�� %X� VHEHSOH�PHVDMODU��PHVDM�VÕQÕIODUÕ�ROXúWXUXODUDN�\DSÕODQGÕUÕOÕU�%X� PHQ�\H� XODúÕP�� &RQWURO� &HQWHU� �]HULQGHQ� VD÷ODQÕU�� 0HVDMODU� HNUDQ��]HULQGHNL� PHVDM� SHQFHUHOHULQGH� WDEORODU� KDOLQGH� J|VWHULOLU�� � $ODUP� /RJJLQJ�HGLW|U�QGH���DGHW�\DUGÕPFÕ�SURJUDP�\DSÕODQGÕUPD\Õ�NROD\ODúWÕUÕU��0HVVDJH� :L]DUG� %DúWDQ� VRQD� ELU� PHVDM� \DSÕODQGÕUÕOPDVÕQÕ� JHUoHNOHúWLUPH\H�\DUGÕP� HGHU�� )LOH� PHQ�V�QGHQ� oDOÕúWÕUÕOÕU�� %X� W�UGH� KD]ÕUODQDQ� PHVDMODU� �]HULQGH�VRQUDGDQ�GH÷LúLNOLNOHU�\DSÕODELOLU�,QWHUFRQQHFWLRQ�:L]DUG� %X� \DUGÕPFÕ� SURJUDP�� WDJ� ED÷ODQWÕODUÕQÕ� JHUoHNOHúWLUPHN��]HUH�NXOODQÕOÕU��0HVVDJHV�PHQ�V�QGHQ�oDOÕúWÕUÕOÕU�0HVVDJH�:LQGRZ�:L]DUG�� %X� SURJUDP�� PHVDM� SHQFHUHVLQLQ� \DSÕODQGÕUÕOPDVÕ� LoLQ�NXOODQÕOÕU��³0HVVDJH�:LQGRZ�7HPSODWH´�HGLW|U�QGHQ�oDOÕúWÕUÕOÕU�



��

9�������0HVDM�%ORNODUÕ:LQ&&� VLVWHPLQGH� PHVDMODUÕQ� |]HOOLNOHULQH� J|UH� WRSODQGÕ÷Õ� ELULPGLU�� �� W�U�PHVDM� EOR÷X�YDUGÕU��%XQODU�� VLVWHP�EORNODUÕ�� NXOODQÕFÕ� WH[W�EORNODUÕ�YH�SURVHV�GH÷HUL�EORNODUÕGÕU��6LVWHP�%ORNODUÕ��%X�W�U�EORNODU�VLVWHPH�DLW�VDDW��WDULK�JLEL�ELOJLOHUL�EORNODU��:LQ&&�VLVWHPLQGH� ��� DGHW� VLVWHP� EOR÷X� YDUGÕU�� 6LVWHP� EORNODUÕ� EHOLUOHQGLNWHQ� VRQUD�|]HOOLNOHUL�3URSHUWLHV�SHQFHUHVLQGHQ�GH÷LúWLULOHELOLU�.XOODQÕFÕ� 7H[W� %ORNODUÕ� 0HVDMODUOD� LOJLOL� DoÕNODPDODUÕQ� \HUOHúWLULOHFH÷L� EORNODUGÕU��:LQ&&� VLVWHPLQGH� ��� DGHW� NXOODQÕFÕ� WH[W� EOR÷X� YDUGÕU�� %ORNODUÕQ� LoHUL÷LQH� J|UH�LVLPOHQGLULOPHVL�YH�X]XQOXNODUÕQÕQ�EHOLUOHQPHVL�JHUHNLU�3URVHV� 'H÷HUL� %ORNODUÕ� 6DKDGDQ� DOÕQDQ� WDJ� GH÷HUOHULQLQ� WRSODQGÕ÷Õ� EORNODUGÕU��0D[VLPXP� ��� DGHW� PHVDMÕ� EORNODU�� 2OXúWXUXODQ� SURVHV� EOR÷XQD� DLW� |]HOOLNOHU�3URSHUWLHV�SHQFHUHVLQGHQ�GH÷LúWLULOLU�
9�������0HVVDJH�/LQH�)RUPDW��0HVDM�6DWÕUÕ�)RUPDWÕ�%X� VLVWHPGH� ELUGHQ� ID]OD� PHVDM� IRUPDWÕ� KD]ÕUODQÕU�� +DEHUOHúPH� VLVWHPL� LOH�HNUDQD� JHOHQ� DODUPODU� J|VWHULOHFH÷L� VD\IDQÕQ� |]HOOL÷LQH� J|UH�� D\UÕQWÕOÕ� ELOJL� LoHUHQ�VDWÕU�IRUPDWODUÕ�LOH�ELUOLNWH��\DOQÕ]FD�DODUP�JHOGL÷LQL�J|UPHPL]L�VD÷OD\DFDN�D\UÕQWÕVÕ]�IRUPDWODU�ROXúWXUXU�

ùHNLO�9���0HVDM�%ORNODUÕ�YH�0HVDM�6DWÕU�)RUPDWODUÕ

1XPDU7DULK6DDW
3URVHV�'H÷HUL�+DWD�.D\QD÷Õ

+DWD�/RNDV\RQX

3URVHV�'H÷HUL�

6LVWHP�%ORNODUÕ����������������������.XOODQÕFÕ�%ORNODUÕ��������3URVHV�'H÷HUL�%ORNODUÕ
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9��������0HVVDJH�:LQGRZ�7HPSODWH��0HVDM�3HQFHUHVL�0HVDM�SHQFHUHVLQH�DLW�|]HOOLNOHULQ�EHOLUOHQGL÷L�PHVDM�PRG�O�G�U��%X�PRG�OH�ELU�EDúND� XODúÕP� \ROX� ³0HVVDJH� :LQGRZ� :L]DUG´� \DUGÕPFÕ� SURJUDPÕGÕU�� 3HQFHUH�IRUPDWÕQD� YHULOHQ� LVLP�� VHoLOHQ�PHVDM� VDWÕUÕ�� SDUDPHWUHOHU� LOH� VWDWXV� EDU� YH� WRRO� EDU�IRQNVL\RQODUÕQGDQ�KDQJLVLQLQ�DNWLI�RODFD÷Õ�EX�PRG�O�\DUGÕPÕ�LOH�GH÷LúWLULOHELOLU�PHVDM�SHQFHUHVL�|]HOOLNOHULGLU�
9��������0HVDM�6ÕQÕIODUÕ:LQ&&�PHVDM�VLVWHPL�����PHVDM�VÕQÕIÕ�YH�KHU�ELU�PHVDM�VÕQÕIÕQÕQ�LoLQGH����PHVDM�WLSLQGHQ� ROXúXU�� %X� E|O�POHU� ³0HVVDJH� &ODVVHV´� GL\H� LVLPOHQGLULOLU�� ³0HVVDJH�&ODVVHV¶WH´�VLVWHPLQ�NHQGL�PHVDMODUÕ�YH�NXOODQÕFÕQÕQ�KD]ÕUODGÕ÷Õ�PHVDM�VÕQÕIODUÕ�YDUGÕU��%X� LNL� PHVDM� VÕQÕIÕ� DUDVÕQGD� JHoLú� VD÷ODQDELOLU�� 0HVDMODUÕQ� VLOLQPHVL�� HNUDQD� JHOLS�JLWPHVL��HNUDQD�JHOLú�IRUPDWODUÕ�³0HVVDJH�&ODVVHV´�WDUDIÕQGDQ�VD÷ODQÕU�
9��������0HVDM�*UXSODUÕ.DUPDúÕN�\DSÕGDNL� VLVWHPOHUGH�PHVDMODU�\DSÕODQGÕUÕODPD\DFDN�NDGDU�\R÷XQOXN�VD÷ODUODU��%X�PRG�O����PHVDM�VÕQÕIÕQD�X\DFDN�úHNLOGH��RWRPDWLN�RODUDN�JUXSODQGÕUPD�\DSDU��%LU�VÕQÕID�\D�GD�R�VÕQÕID�DLW�ELU�PHVDM�W�U�Q��WDQÕPODGÕ÷ÕPÕ]GD��RWRPDWLN�RODUDN�JUXED�GkKLO�HGHU��%XQXQ�GÕúÕQGD�NXOODQÕFÕ�GD�JUXS�WDQÕPOD\DELOLU�

ùHNLO�9����$ODUP�/RJLQJ�(GLW|U�)RQNVL\RQODUÕQÕQ�*|U�Q�P�
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9��������$UúLYOHU0HVDMODUÕQ� \DSÕODQGÕUÕODUDN� DUúLYOHQPHVL� |]HOOL÷LQL� WDúÕU�� 6LVWHPLQ� LNL� W�U�DUúLYOHPH�|]HOOL÷L�YDUGÕU��6KRUW�WHUP� DUFKLYH� 6�UHNOL� \DSÕODQ� NÕVD� G|QHP� DUúLYOHPHOHULGLU�� $UúLYLQ� \DSÕOÕS�\DSÕOPD\DFD÷Õ� WDPDPHQ� NXOODQÕFÕ� WDUDIÕQGDQ� EHOLUOHQLU�� .XOODQÕFÕ� KDQJL� PHVDM�EORNODUÕQÕ�LVWHUVH�RQODUÕ�DUúLYOH\HELOLU�6HTXHQFH� DUFKLYH� 8]XQ� G|QHP� DUúLYOHPHOHUGLU�� $UúLYLQ� \DSÕOÕS� \DSÕOPD\DFD÷Õ� \D�GD� KDQJL� PHVDM� EORNODUÕQD� X\JXODQDFD÷Õ� NXOODQÕFÕ� WDUDIÕQGDQ� EHOLUOHQHQ� EX�DUúLYOHPHGH��HN�RODUDN�]DPDQ�VÕQÕUODPDVÕ�V|]�NRQXVXGXU�
9�������5DSRUODU5DSRUODPD\Õ� JHUoHNOHúWLUPHN� LoLQ� 5HSRUWV�PRG�O�� �]HULQGHQ� VD÷�PRXVH� WXúX�LOH� SRS�XS� PHQ�V�� DoÕOÕU�� %X� PHQ�GHQ� µµ$GG�5HPRYH«¶¶� VHoLOLUVH� µµ$VVLJQLQJ�5HSRUW�3DUDPHWHUV¶¶�SHQFHUHVL�DoÕOÕU��%XUDGDQ�LNL�W�U�UDSRUODPD�VHoPHN�P�PN�QG�U��%XQODU�� ³0HVVDJH�6HTXHQFH�5HSRUW�$FWLYH´�YH�³$UFKLYH�5HSRUW�$FWLYH´� UDSRUODPD�oHúLWOHULGLU��
9������7DJ�/RJJLQJ%X� HGLW|U�� SURVHVWHQ� YHULOHUL� DODQ�� HNUDQGD� JUDILNOHU� YH\D� WDEORODU� KDOLQGH�J|VWHUPHN��]HUH�G�]HQOH\HQ�YH� DUúLYOH\HQ� IRQNVL\RQODUÕ� LoHULU�� øNL�|QHPOL�ELULPGHQ�ROXúXU�� %XQODU�� 7DJ� /RJJLQJ� .RQILJ�UDV\RQ� 6LVWHPL�7/&6�� YH� 7DJ� /RJJLQJ� 2Q�/LQH�6LVWHPLGLU��7/57���$UúLYOHPH�YH�HNUDQGD�J|VWHULP�LoLQ�JHUHNOL�|]HOOLNOHU�LOH�VDKDGDQ�DOÕQDQ�YHULOHU��7DJ�/RJJLQJ�.RQILJ�UDV\RQ�6LVWHPL�DUDFÕOÕ÷Õ\OD�ED÷ODQÕU��6DKDGDQ�DOÕQDQ�GH÷HUOHULQ�KDQJL� LúOHPOHUGHQ� JHoLULOHFH÷L� YH� HNUDQGD� KDQJL� IRUPDWWD� J|VWHULOHFH÷L� GH� EX� ELULP�WDUDIÕQGDQ� EHOLUOHQLU�� 6LVWHPLQ� VDKDGDQ� DOGÕ÷Õ� YHULOHUL�� NRQILJ�UDV\RQ� VLVWHPLQGH�KD]ÕUODQDQ� |]HOOLNOHUH� J|UH� GH÷HUOHQGLULS�� HNUDQGD� J|VWHULOPHVLQL� LVH� 7DJ� /RJJLQJ�2Q�/LQH�6LVWHPL�VD÷ODU�:LQ&&�LoLQGH�7DJ�/RJJLQJ�IRQNVL\RQODUÕQÕQ�LúOHYOHUL�úXQODUGÕU�x 6LVWHP�LoLQ�JHUHNOL�GRN�PDQODUÕ�VD÷ODPDNx 3URVHVOHUL�HQ�GR÷UX�YH�DQODúÕU�ELoLPGH�HNUDQD�WDúÕPDNx 6LVWHPLQ�RSWLPL]DV\RQXQX�VD÷ODPDNx 6LVWHPLQ��UHWLP�NDOLWHVLQL�DUWWÕUPDNx *HFLNPH�V�UHOHULQL�HQ�D]D�LQGLUJHPHN



��

9��������7RSODQDQ�9HULOHULQ�$UúLYOHQPHVL6DKDGDQ�DOÕQDQ�GH÷HUOHU�úX�PDWHPDWLNVHO�LúOHPOHUGHQ�JHoLULOLU�x 7RSODPDx 2UWDODPDx 0DNVLPXP�GH÷HUL�EHOLUOHPHx 0LQLPXP�GH÷HUL�EHOLUOHPHx 'L÷HU�IRQNVL\RQHO�LúOHPOHU6DKDGDQ�DOÕQDQ�GH÷HUOHUOH��]DPDQD�ED÷OÕ�RODUDN���IDUNOÕ�DUúLYOHPH�\DSÕODELOLU�
��D�$F\FOLF%X� WLS� DUúLYOHPHGH� EHOLUOL� ELU� G|QHP� V|]� NRQXVX� GH÷LOGLU�� +HUKDQJL� ELU� ROD\�ROXúXPXQGD� DUúLYOHPH� EDúODU� YH� R� DQNL� VLVWHP� GH÷HUOHUL� DUúLYOHQLU�� 7DJ� /RJJLQJ�GH÷LúLPL��7DJ�GH÷HULQLQ�EHOLUOL� ELU� OLPLWH�XODúPDVÕ�� WDULK�YH� VDDWWHQ�ED÷ÕPVÕ]�RODUDN�JHOLúHQ�ROD\ODU��DUúLYOHPHQLQ�EDúODPDVÕQÕ�VD÷OD\DFDN�|UQHN�ROD\ODUGÕU�
��E��&\FOLF� 6HOHFWLYH%X� WLS� DUúLYOHPHGH� ELU� ROD\� ROXúXPX� LOH� DUúLYOHPH�EDúODU� YH�EHOLUOHQHQ�EDúND�ELU� ROD\� ROXúXPX� LOH� DUúLYOHPH� VRQ� EXOXU�� � 7DJ� GH÷HULQLQ� GH÷LúPHVL�� WDULK� YH� VDDW�ND\GÕ�� �7DJ�GH÷HULQLQ�EHOLUOL�ELU� OLPLWH�XODúPDVÕ�YH�HNUDQ��]HULQGH�ELU�REMH\H�\D�GD�EXWRQD�NOLNOHQPHVL�JLEL�ROD\ODUÕ�JHUoHNOHúWLUHELOHQ�DUúLYOHPH�W�U�G�U�
��F��&\FOLF�&RQWLQXRXV%X�WLS�DUúLYOHPH�VLVWHP�UXQ�WLPH¶D�JHoWL÷L�DQ�EDúODU�YH�VLVWHP�NDSDWÕODQD�NDGDU�GHYDP HGHU��+HUKDQJL�ELU�ROD\ÕQ�EDúODQJÕFÕ�\D�GD�VRQ�EXOPDVÕ�DUúLYOHPH\L�HWNLOHPH]�

9��������7UHQG�:LQGRZ�7HPSODWH6LVWHPGH�NÕVD�YH\D�X]XQ�G|QHP�DUúLYOHPHGHQ�DOÕQDQ�GH÷HUOHULQ�HNUDQGD�WUHQG�H÷ULOHU� KDOLQGH� J|VWHULPL� P�PN�QG�U�� %XQXQ� LoLQ� *UDSKLFV� 'HVLJQHU� HGLW|U�QGH�SURVHV� UHVPL� �]HULQGH� ELU� DSSOLFDWLRQ� ZLQGRZ� ROXúWXUXOXU�� 2OXúWXUXODQ� EX� SHQFHUH�7DJ�/RJJLQJ�HGLW|U�QH�ED÷ODQÕU�� � �3URVHVWHQ�DOÕQDQ�GH÷HUOHULQ�H÷ULOHU�KDOLQGH��EHOLUOL�ELU� IRUPDWWD�HNUDQD�\DQVÕWÕOPDVÕ� WUHQG�ZLQGRZ� WHPSODWH�PRG�O�QGH�EHOLUOHQLU��$\QÕ�]DPDQGD� KDQJL� WDJ¶GHQ� H÷UL� DOÕQDFD÷Õ�� ;� YH<� NRRUGLQDWODUÕQÕQ� QH� úHNLOGH�NXOODQÕODFD÷Õ�� YHULOHULQ� KDQJL� IRUPDWWD� HNUDQD� \DQVÕWÕODFD÷Õ� \LQH� EX� PRG�OOH�EHOLUOHQLU�



��

9��������7DEOH�:LQGRZ�7HPSODWH6LVWHPGH� NÕVD� YH\D� X]XQ� V�UHOL� WRSODQDQ� DUúLYOHULQ� YH� EXQODUGDQ DOÕQDQ�GH÷HUOHULQ� HNUDQGD� ELU� WDEOR� �]HULQGH� J|VWHULPLQL� VD÷OD\DQ� IRQNVL\RQGXU�� � 7UHQG�:LQGRZ� 7HPSODWHGH� ROGX÷X� JLEL� *UDSKLFV� 'HVLJQHU� HGLW|U�QGH� SURVHV� UHVPL��]HULQGH� ELU� DSSOLFDWLRQ�ZLQGRZ� ROXúWXUXOXU� YH� EX� SHQFHUH� 7DJ�/RJJLQJ� HGLW|U�QH�ED÷ODQÕU�� 3URVHVWHQ� DOÕQDQ� GH÷HUOHULQ� WDEORODU� KDOLQGH� QH� W�U� ELU� IRUPDWWD� HNUDQD�\DQVÕWÕODFD÷Õ��WDEOH�ZLQGRZ�WHPSODWH�PRG�O��LOH�EHOLUOHQLU��%X�WDEOR�PRG�O���]HULQGH�YHULOHULQ�KDQJL�DUúLYGHQ�DOÕQDFD÷Õ�YH�WDEORQXQ�LVLPOHQGLULOPHVL�LúOHPOHUL�\HU�DOÕU�
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