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7�UNL\H¶GH� NDPX�NXUXP�YH�NXUXOXúODUÕQÕQ�� WHNQRORMLN� JHOLúPHOHUL� \HWHULQFH�

WDNLS� HGHPHGL÷L�� EX� QHGHQOH� oDOÕúPDODUGDQ� LVWHQLOGL÷L� JLEL� YHULPLQ� DOÕQDPDGÕ÷Õ� YH�
\|QHWLFLOHULQ� SODQODPD� YH� NDUDU� DúDPDODUÕQGD� JHUHNHQ� ELOJL� GHVWH÷LQL� DODPDGÕNODUÕ�
ELOLQPHNWHGLU��7�UNL\H¶GH�EDúWD�KL]PHW�ROPDN��]HUH�ELU�oRN�VHNW|UGH�HQ�E�\�N�RODUDN�
IDDOL\HW�J|VWHUHQ�NDPX�VHNW|U����ONHPL]LQ�LKWL\Do�GX\GX÷X�H�GHYOHW�DQOD\ÕúÕQÕ�KD\DWD�
JHoLUHFHN�ELOLúLP�VLVWHPOHULQL�KHQ�]�NXUDPDPÕú�ROXS��EX�NRQXGD�ELU�oRN�NXUXP�IDUNOÕ�
DODQGD� ELOLúLP� oDOÕúPDODUÕQÕ� V�UG�UPHNWHGLU�� %X� oDOÕúPD� GD� 6DNDU\D� 9DOLOL÷L�
E�Q\HVLQGH�ROXúWXUXODQ�%LOLúLP�6LVWHPOHUL�WDQÕWÕODUDN��\HULQGH�\|QHWLPOHUGH�9DOLOLN�YH�
RQD� ED÷OÕ� NXUXPODUGD� \DSÕOPDVÕ� JHUHNHQ� WHNQLN� \DSÕODQGÕUPDODU� X\JXODPDOÕ� RODUDN�
DoÕNODQDFDNWÕU��

$QDKWDU� .HOLPHOHU�%LOLúLP� 6LVWHPOHUL�&R÷UDIL� %LOJL� 6LVWHPOHUL�6LVWHP� $QDOL]L��
(WNLQ�<|QHWLP��(OHNWURQLN�NDPX�<|QHWLPL��

���*LULú�
7HNQRORML� DODQÕQGD� PH\GDQD� JHOHQ� KÕ]OÕ� YH� LOJLQo� JHOLúPHOHU�

WHNQRORMLQLQ� NXOODQÕP� DODQODUÕ� NRQXVXQD� ROGXNoD� \HQL� ER\XWODU� JHWLUPLúWLU��
*HUHN� NLúLVHO� DPDoOÕ� HYOHUGH�� JHUHNVH� WLFDUL� NXUXPODUGD� ELOJLVD\DU� YH� \DQ�
WHNQRORMLOHULQLQ� NXOODQÕPÕ� DUWÕN� VÕQÕUODU� WDQÕPDPDNWDGÕU�� %�\�\HQ� YH� JHOLúHQ�
WRSOXPODU�� HQG�VWUL�GHYULPL� V�UHFLQH�JLUGLNWHQ� VRQUD�PDO�YH�KL]PHW��UHWLPLQLQ�
úHNOL� GH÷LúHUHN� YHULPOLOLN� YH� HWNLQOLN� NDYUDPODUÕ� VÕNoD� NXOODQÕOPD\D�
EDúODQPÕúWÕU�� %LOLúLP� WHNQRORMLOHUL� EX� DPDoOD� JHUHN� LGDUL� JHUHNVH� �UHWLP�
DúDPDODUÕQÕQ�KHU�NDGHPHVLQGH�X\JXODQPD�LPNDQÕ�EXOPXúWXU��

*HOLúHQ� WRSOXPODUOD� ELUOLNWH� NDUPDúÕNODúDQ� \|QHWLP� IDDOL\HWOHULQL�
PRGHUQ� oD÷ÕQ� JHUHNWLUGL÷L� VLVWHPDWLN� LOH� \DSÕS�� GR÷UX� \HUH� GR÷UX� KL]PHWLQ�
JLWPHVLQL� VD÷OD\DFDN� \HQL� WHNQRORMLN� RODQDNODUÕQ� NXOODQÕOPDVÕ� NDoÕQÕOPD]�
ROPDNWDGÕU��*HUHN�|]HO�JHUHNVH�NDPX�NXUXOXúODUÕQGD��L\L�\|QHWLP�LoLQ� L\L�ELOJL�
DNÕúÕ� ROPDVÕ� JHUHNOLOL÷L� KHUNHV� WDUDIÕQGDQ� NDEXO� HGLOHQ� ELU� JHUoHN� ROPDNWDGÕU��
+HU� NXUXP� NHQGL� E�Q\HVLQH� X\JXQ� ELOLúLP� VLVWHPLQL� NXUDUDN� KHU� W�UO��
IDDOL\HWOHULQ�GDKD�YHULPOL�YH�HWNLQ�ROPDVÕQÕ�VD÷OD\DFDN�WHGELUOHU�DOPDNWDGÕU��
������������������������������ ������������������7 8 9�:<;>=/? @BA!C-? @�;
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hONHPL]GHNL�|]HO� úLUNHWOHU�� G�Q\DGD�PH\GDQD� JHOHQ� HQ� VRQ� WHNQRORMLN�
JHOLúPHOHUL�oRN�\DNÕQGDQ�WDNLS�HGHUHN��NHQGLOHUL�LoLQ�HQ�X\JXQ�úHNLOGH�NXOODQPD�
\ROODUÕ�DUDPDNWDGÕUODU��%X�NRQXGD�GD�VRQ�GHUHFH�EDúDUÕOÕ�ROGXNODUÕ�W�P�G�Q\D�LOH�
D\QÕ�DQGD�\HQL�WHNQRORMLN�JHOLúPHOHUH�D\DN�X\GXUPDNWDGÕUODU��

.DPX� NXUXPODUÕQÕQ� |]HO� úLUNHWOHU� JLEL� ELU� JHOLúPH� J|VWHUPHGL÷L��
WHNQRORMLGHNL� VRQ� JHOLúPHOHUL� GH÷LO� HVNLOHUL� ELOH� NXOODQPDNWD� ]RUOXNODU� oHNWL÷L�
KHUNHV�WDUDIÕQGDQ�NDEXO�HGLOHQ�JHUoHNOHUGLU��g]HOOLNOH�KÕ]OD�JHOLúHQ�YH�NRPSOHNV�
ELU� \DSÕ\D� E�U�QHQ� úHKLUFLOLN� DQOD\ÕúÕ� oHUoHYHVLQGH� \HULQGH� \|QHWLPGH��
\|QHWLFLOHULQ� GR÷UX� YH� HWNLQ� NDUDU� YHUHELOPHN� LoLQ� ELOLúLP� WHNQRORMLOHULQLQ�
VD÷ODGÕ÷Õ�RODQDNODUGDQ�\DUDUODQPDODUÕ�ELU�]RUXQOXOXN�RODUDN�J|U�OPHNWHGLU��6RQ�
\ÕOODUÕQ� HQ� LOJLQo� YH� |QHPOL� ELOLúLP� NRQXODUÕQGDQ� RODQ� <|QHWLP� %LOLúLP�
6LVWHPOHUL�� .DUDU� 'HVWHN� 6LVWHPOHUL�� hVW� <|QHWLP� %LOJL� 6LVWHPOHUL�� 8]PDQ�
6LVWHPOHUL�YH�&R÷UDIL�%LOJL�6LVWHPOHUL�JLEL�VLVWHPOHU��\|QHWLFLOLN�DQOD\ÕúÕQD�\HQL�
ER\XWODU� NDWDUDN�� KHU� VHYL\HGHNL� \|QHWLFLOHU� LoLQ� NHQGL� SR]LV\RQODUÕQD� X\JXQ�
IDUNOÕ� QLWHOLNWH� ELOJLOHU� VXQPDNWDGÕU� �/DXGRQ� YH� /DXGRQ�� ������ ����������
%LOLQGL÷L��]HUH�KHU�NDGHPHGH�oDOÕúDQ�SHUVRQHOLQ�LKWL\Do�GX\GX÷X�ELOJLOHU�IDUNOÕ�
ROPDNWDGÕU�� (Q� DOW� NDGHPHGH� oDOÕúDQ� SHUVRQHO�� ELOLúLP� G�Q\DVÕQGD� \|QHWLP�
ELOLúLP�VLVWHPL�RODUDN�DGODQGÕUÕODQ��ELOJL�DOÕú�YHULúLQL�HQ�\R÷XQ�RODUDN�VD÷OD\DQ�
ELOJLVD\DU� VLVWHPOHULQL� NXOODQDQ�NLúLOHU� ROPDNWDGÕUODU��2UWD� G�]H\GH� \|QHWLFLOHU�
NDUDU�GHVWHN� VLVWHPL�RODUDN�DGODQGÕUÕODQ��ELOJLQLQ� W�P�GHWD\ODUÕ� LOH�GH÷LO� DQFDN�
EHOOL� ELU� SUREOHPH� \|QHOLN� RODUDN� NÕVPL� |]HWOHQPLú� ELOJLOHUL� VXQDQ� VLVWHPOHU�
ROPDNWDGÕU�� hVW� \|QHWLFL� NRQXPXQGD� RODQ� NLúLOHUH� \|QHOLN� RODUDN�� GHWD\OÕ�
YHULOHULQ� LúOHQHUHN�� P�PN�Q� ROGX÷XQFD� |]HW� KDOLQH� JHWLULOLS� NXOODQÕODELOGL÷L�
VLVWHPOHU�GH��VW�\|QHWLP�ELOJL�VLVWHPL�RODUDN�DGODQGÕUÕOPDNWDGÕU���

<XNDUÕGD�EHOLUWLOHQ�VLVWHPOHU��G�Q\DGD�HQ�oRN�LOJL�GX\XODQ�YH�NXOODQÕODQ�
VLVWHPOHU�ROPDNOD�ELUOLNWH�7�UNL\H¶GH�KHQ�]�DU]XODQDQ� VHYL\HGH� WDQÕQPDPDNWD�
YH� NXOODQÕOPDPDNWDGÕUODU�� $QFDN� EXQXQ� LoLQ� IDUNOÕ� NHVLPOHUGHQ� ROD÷DQ�VW��
oDEDODU� J|VWHULOGL÷L� V|\OHQHELOLU�� g]HO� úLUNHWOHU� KHU� QH� NDGDU� WHNQRORMLGHQ�
P�PN�Q� ROGX÷XQFD� \DUDUODQPDNWD� LVH� GH�� ELU� VLVWHP� oHUoHYHVLQGH� WHNQRORML�
NXOODQÕPÕ� ROGXNoD� G�ú�NW�U�� %XQXQ� \DQÕQGD� NDPX� NXUXP� YH� NXUXOXúODUÕ�
IDDOL\HWOHULQL� JHOHQHNVHO� \DSÕ� LOH� V�UG�UPHOHULQH� NDUúÕQ� VRQ� \ÕOODUGD� KÕ]OÕ� ELU�
úHNLOGH� WHNQRORML\L� NXOODQPD� NRQXVXQGD� oDOÕúPDODU� EDúODWÕOPÕúWÕU�� 2ILVOHUGH�
ELOJLVD\DU�NXOODQPD\D�\|QHOLN�oDOÕúPDODU�KÕ]�ND]DQÕUNHQ��VDGHFH�GDNWLOR�YH�R\XQ�
DPDoOÕ� NXOODQÕPÕQ� \R÷XP� WHNQRORMLGHQ� \HWHULQFH� ID\GDODQÕOPDGÕ÷Õ� VRQXFXQX�
GR÷XUPDNWDGÕU��

%D]Õ� NDPX�NXUXPODUÕ�� NXUXP� LoL� WHNQRORMLN� \DSÕODQGÕUPD\Õ� VRQ�GHUHFH�
L\L� ELU� úHNLOGH� VD÷OD\DUDN� NXUXP� IDDOL\HWOHULQL� HOHNWURQLN� RUWDPGD� \DSPDQÕQ�
RODQDNODUÕQÕ� \DUDWPÕúWÕU�� g]HOOLNOH� LQWHUQHW� VD\IDODUÕ� \DUDWÕODUDN� NXUXPXQ�
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NHQGLVLQL� WDQÕWPDVÕQD�YH�KL]PHWLQ�ELU�E|O�P�Q�� LQWHUQHW�YDVÕWDVÕ\OD�YHUPHVLQH�
LPNDQ� WDQÕQPÕúWÕU��.DPX�NXUXPODUÕ�� JHUHN� NDOLIL\H� SHUVRQHO� LVWLKGDP�HWPH� YH�
JHUHNVH� \HQL� WHNQRORMLOHUL� VDWÕQ� DOPD� LOH� LOJLOL� |GHQHN� SUREOHPOHUL� QHGHQL\OH�
NHQGLOHULQL�WHNQRORMLN�DoÕGDQ�\HQLOHPH�LPNDQÕQD�NDYXúDPD\DQ�RUJDQL]DV\RQODU�
RODUDN� ELOLQPHNWHGLU�� %X� DQOD\ÕúÕQ� \DYDú� \DYDú� \ÕNÕOPDNWD� ROGX÷XQX� J|UPHN�
7�UNL\H� DoÕVÕQGDQ� ROGXNoD� VHYLQGLULFL� ROPDNOD� ELUOLNWH�� ROGXNoD� \DYDú�
GH÷LúLPOHULQ�7�UNL\H¶\H�JHOLúPLú��ONHOHUL�WHNQRORML�NXOODQÕPÕ�DoÕVÕQGD�\DNDODPD�
NRQXVXQGD� E�\�N� ]DPDQ� ND\EHWWLUHFH÷L� ELU� JHUoHNWLU�� g]HOOLNOH� YXUJXODPDN�
JHUHNLU�NL�DPDo��JHOLúPLú��ONHOHUGHNL�WHNQRORML\L�\DNDODPDN�GH÷LO��]LUD�7�UNL\H�
JHQHOGH� ]DWHQ� HQ� VRQ� WHNQRORMLOHUL� HOGH� HGHELOL\RU��� EXQODUÕ� |]HOOLNOH� NDPX�
NXUXP� YH� NXUXOXúODUÕQÕQ� IDDOL\HWOHULQGH� HWNLQ� RODUDN� GR÷UX� YHULOHUOH�
NXOODQÕOPDODUÕQÕ�VD÷ODPDN�ROPDOÕGÕU��%U\DQ������������������

6DNDU\D� 9DOLOL÷LQGH� NHQGL� LoHULVLQGH� ROXúWXUGX÷X�%LOJL� øúOHP�0HUNH]L�
�%ø0�� YH� &R÷UDIL� %LOJL� 6LVWHPOHUL� �&%6��0HUNH]L� LOH� øO¶LQ� VRUXPOXVX� RODUDN�
9DOLOLN� 0DNDPÕQÕQ� YH� E�URODUÕQÕQ� LKWL\Do� GX\GX÷X� W�P� ELOLúLP� LKWL\DoODUÕQÕ�
NDUúÕODPDNWDGÕU��+HQ�]�ROGXNoD�\HQL�ELU�VLVWHP�RODQ�&%6¶\H�GD\DOÕ�ELU�ELOLúLP�
VLVWHPL� NXUDUDN�� LOLQ� FR÷UDIL� YDUOÕNODUÕQÕ� YH� �]HULQGHNL� \DSÕODQGÕUPDODUÕ�
G�Q\DQÕQ� NXOODQGÕ÷Õ� LOHUL� WHNQRORMLOHUOH� ELOJLVD\DU� RUWDPÕQD� DNWDUDUDN� GH÷LúLN�
DPDoODU� LoLQ�NXOODQÕOPD� LPNDQÕ�\DUDWÕOPÕúWÕU� �%LUNLQ�YG�����������������9DOLOLN�
LoHULVLQGHNL�LQWUDQHW�VLVWHPL�HWNLQ�ELU�úHNLOGH�NXOODQÕODELOLU�GXUXPD�JHWLULOGLNWHQ�
VRQUD��NXUXPVDOODúPD�IHOVHIHVL�LoHULVLQGH�NDPX�NXUXPODUÕQÕQ�NHQGL�IDDOL\HWOHULQL�
HOHNWURQLN�RUWDPGD�\DSPDODUÕQÕ�VD÷OD\DFDN�G�]HQOHPHOHU�\DSÕOPÕúWÕU���

9DOLOLN� %LOLúLP� 6LVWHPL� �9%6�� RODUDN� DGODQGÕUÕODQ� VLVWHP�� ELU� LOGHNL�
P�ONL�LGDUHQLQ�HQ��VW�PDNDPÕ�RODUDN�9DOLOL÷LQ��NHQGL�E�Q\HVLQGHNL�ELULPOHULQLQ�
YH� NHQGLVLQH� GR÷UXGDQ� ED÷ÕPOÕ� RODQ� NXUXPODUÕQ� W�P� ELOLúLP� oDOÕúPDODUÕQÕ�
PHUNH]L� NRRUGLQDV\RQOD� ELU� DUD\D� JHWLUHUHN�� NXUXPVDO� HQWHJUDV\RQX�
VD÷OD\DELOHQ�ELU� VLVWHPGLU�� øQWUDQHW�ED]ÕQGD�9DOLOLN�ELULPOHUL�DUDVÕQGD�� H[WUDQHW�
ED]ÕQGD� NDPX� NXUXPODUÕ� DUDVÕQGD� YH� LQWHUQHW� ED]ÕQGD� W�P� LQWHUQHW�
NXOODQÕFÕODUÕQD� \|QHOLN� IDUNOÕ� X\JXODPDODU� RUWD\D� NRQXOPDNWD�� ELOJLQLQ�
SD\ODúÕODUDN� KÕ]OÕ� ELU� úHNLOGH� GR÷UX� \HUOHUH� DNWDUÕOPDVÕ� YH� KL]PHWLQ� HWNLQ� ELU�
úHNLOGH� \�U�W�OPHVL� VD÷ODQPDNWDGÕU�� 0�PN�Q� RODQ� W�P� oDOÕúPDODUGD� &%6�
WDEDQOÕ�KDULWD� VLVWHPL�DOWOÕN�RODUDN�NXOODQÕOPDNWD�YH�GL÷HU� VLVWHPOHULQ�EX� WHPHO�
�]HULQGHQ� LúOHWLOPHVL� VD÷ODQPDNWDGÕU�� +HU� JHoHQ� J�Q� LKWL\DoODU� GR÷UXOWXVXQGD�
X\JXODPD� DODQODUÕ� YH� LoHUL÷L� JHOLúHQ� 9%6�� |QFHOLNOH� NDPX� NXUXPODUÕQÕQ� ELOJL�
LKWL\DFÕQÕ�NDUúÕODPDN��ELOJL�DNÕúÕQÕ�KÕ]OÕ��GR÷UX�YH�J�YHQOL�ELU� úHNLOGH�\DSPDN��
ELU�oRN�DODQGD�WDVDUUXI�VD÷ODPDN�YH�KHU�NDGHPHGHNL�NLúL��NXUXP�YH�NXUXOXúODUÕQ�
NDUDU�DOPD�V�UHoOHULQGH�LKWL\Do�GX\GXNODUÕ�DQDOL]OHUL�\DSPD\D�LPNDQ�WDQÕ\DQ�YH�
JHOLúPH\H�DoÕN�ELU�VLVWHP�RODUDN�WDVDUODQPÕúWÕU��
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���%LOLúLP�6LVWHPOHUL�YH�.DPX�.XUXPODUÕ�
$YUXSD�%LUOL÷LQLQ��$%��\HQL�DOPÕú�ROGX÷X�ELU�NDUDU�LOH�ELUOLN��ONHOHULQLQ�

NHQGL� DUDODUÕQGD� NXUPXú� ROGXNODUÕ� H�$YUXSD� \DQÕQGD�� DGD\� �ONHOHUGH�
DUD\DFDNODUÕ� NULWHUOHUGHQ� ELULVLQLQ� GH� NHQGL� ELOLúLP� WHNQRORMLOHULQH� X\XP�
VD÷OD\DFDN�ELU�\DSÕODQGÕUPDQÕQ��ONHOHU�WDUDIÕQGDQ�NXUXOPXú�ROPDVÕ��%X�NRúXO�GD�
H�$YUXSD� DUWÕ� RODUDN� NDPXR\XQD� GX\XUXOPXúWXU�� %X� NDVDPGD�� $%� LOH� X\XP�
V�UHFLQGHQ� VRUXPOX� NLúL� RODUDN� %DúEDNDQ� <DUGÕPFÕVÕ� 6Q��0HVXW� <,/0$=¶ÕQ�
0DUW������WDULKLQGH�V�UHNOL�H�GHYOHW�NHOLPHVLQL�WHODIIX]�HWPHVL��$%¶QLQ�ELOLúLP�
LúLQL� QH� NDGDU� FLGGL\H� DOGÕ÷ÕQÕQ� YH� 7�UNL\H¶QLQ� GH� KÕ]OÕ� ELU� úHNLOGH� ELOLúLP�
DODQÕQGD� GR÷UX� oDOÕúPDODU� \DSPDVÕQÕQ� ELU� ]RUXQOXOXN� ROGX÷XQXQ� EHOLUWLOHULGLU��
7�UNL\H¶QLQ�\ÕOODUGÕU�KD\DOL�RODQ�YH�.DPX�QHW�RODUDN�NDPXR\XQD�\DQVÕWÕODQ�W�P�
NDPX� NXUXPODUÕQÕ� ELOLúLP� D÷ODUÕ� LOH� ELUELULQH� ED÷ODPD� SURMHVLQLQ� ELU� DQ� |QFH�
V|\OHPGHQ�]L\DGH�X\JXODPD\D�JHoPHVL�JHUHNWL÷L�ú�SKH�J|W�UPH]�ELU�JHUoHNWLU�
�7�&��%DúEDNDQOÕN��������,9���������

%DúEDNDQOÕN� YH� GL÷HU� EDNDQOÕNODU� E�Q\HVLQGH� NXUXODQ� NRPLV\RQODUOD�
7�UNL\H¶GH� ELOLúLP� IDDOL\HWOHULQH� \|Q� YHUHFHN� ELU� WHPHO� \DSÕ\Õ� ROXúWXUPD�
oDOÕúPDODUÕ� V�UPHNWHGLU�� %XQXQOD� ELUOLN� ED]Õ� NDPX� NXUXPODUÕ� NHQGL� Lo�
\DSÕODQGÕUPDODUÕ� \DQÕQGD� XOXVDO� ED]GD� ELU� HQWHJUDV\RQD� JLGHUHN� LOOHU� ED]ÕQGD�
ELOJL�DNÕúÕQÕ�VD÷OD\DFDN�VLVWHPOHU�NXUPD�oDOÕúPDODUÕ�GHYDP�HWPHNWHGLU����

%LOLQPHVL�JHUHNLU�NL��7�UNL\H�JHQHOLQGH�KHU�W�UO��ELOLúLP�\DSÕODQGÕUPDVÕ�
LoLQ�NDPX�NXUXP�YH�NXUXOXúODUÕ�LoLQ�ELU�VWDQGDUW�ROPDGÕ÷ÕQGDQ�KHU�NXUXP�NHQGL�
VLVWHPLQL� NHQGL� \DSÕVÕQD� J|UH� NXUPDNWDGÕU�� 6WDQGDUWODUÕ� L\L� ROXúWXUXOPDPÕú�
VLVWHPOHU�� JHOHFHNWH� NXUXPODU� DUDVÕ� HQWHJUDV\RQD� JHGLOGL÷LQGH� PXWODND� E�\�N�
SUREOHPOHU�RUWD\D�oÕNDUDFDNWÕU�YH�KHP�PDGGL�KHP�GH�]DPDQ�DoÕVÕQGDQ�ND\ÕSODUD�
VHEHEL\HW� YHUHFHNWLU�� %X� QHGHQOH�� KHU� úH\L� $QNDUD¶GDQ� EHNOHPHQLQ�
XPXWVX]OX÷XQX� ELOHQ� NDPX� NXUXPODUÕ� NHQGL� WHNQRORMLN� \DSÕODQGÕUPDODUÕQÕ�
NHQGLOHULQLQ� \DSPDVÕQD� LPNDQ� YHUHFHN� o|]�POHU� EXOPD� \ROXQD� JLWPLúOHUGLU��
*HQHOGH� 0HUNH]¶GHQ� WDúUD� GL\H� KLWDS� HGLOHQ� \HULQGH� \|QHWLPOHUH� JHOHQ�
VLVWHPOHU��LKWL\DoODUD�FHYDS�YHUPHNWHQ�ROGXNoD�X]DN�ROPDNWDGÕU��

.DPX� NXUXPODUÕQÕQ� ELOLúLP� WHNQRORMLOHULQGHQ� \HWHULQFH�
\DUDUODQDPDPDODUÕQÕQ�EDúOÕFD�QHGHQOHUL��DúD÷ÕGDNL�JLEL�VÕUDODQDELOLU��

x� 7HNQLN� SHUVRQHO� HNVLNOL÷L�� 7�P� NDPX� NXUXPODUÕQGD� ELOLúLP� NRQXVXQGD�
X]PDQ��NHQGLQL�\HWLúWLUPLú��\HQL�JHOLúPHOHUL�\DNÕQGDQ�WDNLS�HGHFHN�QLWHOLNOL�
SHUVRQHO� LVWLKGDPÕ�P�PN�Q� ROPDPDNWDGÕU�� 1LWHOLNOL� SHUVRQHOL� EXOXQGXUDQ�
NXUXPODUGD�\D�NHQGLVLQLQ�ELU�úH\OHU�\DSPDVÕQD�LPNDQ�YHULOPH\LS�N|UHOPHVL�
VD÷ODQPDNWD�\DGD�DúÕUÕ�Lú�\�N�QGHQ�EXQDOÕPODU�\DúDPDNWDGÕUODU��
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x� .D\QDN� YH\D� |GHQHN� ROPDPDVÕ�� 7HNQRORMLQLQ� GH� ELU� NXUXOXú� YH� LúOHWLP�
PDOL\HWL� YDUGÕU�� $QFDN� EX� PDOL\HW� NHQGLQL� NÕVD� V�UHGH� NDUúÕOD\DELOHFH÷L�
JLEL�� SDUD� LOH� |Oo�OHPH\HQ� |QHPOL� ROXúXPODUÕ� GD� EHUDEHULQGH� JHWLUHFHNWLU��
.DPX� NXUXPODUÕQGD� EX� NRQXGD� QH� \D]ÕN� NL� |GHQHN� HNVLNOL÷L� YH� ND\QDN�
VD÷ODQPDVÕ� |QHPOL� ELU� VRUXQ� ROXúWXUPDNWD� YH� NXUXPODUÕQ� WHNQRORMLN�
\DSÕODQGÕUPDODUÕQÕ�|QOHPHNWHGLU��6DGHFH�LON�\DWÕUÕP�PDOL\HWLQL�KHVDED�NDWÕS�
WD� ELOJLVD\DU� PDO]HPHOHULQL� DODQ� NXUXPODU� GDKD� VRQUD� |GHQHNVL]OLN�
\�]�QGHQ� ELU� oRN� \HQL� WHNQRORMLOHULQL� NXOODQDPD\DUDN� DWÕO� KDOGH� EÕUDNPDN�
]RUXQGD�NDOPÕúODUGÕU���

x� 0HPXU�DQOD\ÕúÕ��.DPX�NXUXPODUÕQGD�QH� \D]ÕN�NL�GHYOHW�PHPXUX�]LKQL\HWL�
GL\H� ELU� IHOVHIH� KDNLP� ROPXú� YH� ���� VD\ÕOÕ� \DVD\D� WDEL� RODUDN� Lú� JDUDQWLVL�
DOWÕQGD�oDOÕúWÕNODUÕQGDQ�� \HQL� ELU� úH\OHU��UHWPH�PDQWÕ÷Õ� RUWDGDQ� NDONPÕúWÕU��
%X�QHGHQOH�NDPX�NXUXPODUGD�\DUDWÕFÕOÕN�HQ�DOW�VHYL\HGH�ROPDNWDGÕU��d�QN��
|G�O�FH]D� VLVWHPL� \HULQH� NLúLVHO� WHUFLKOHU�� NXUXPXQ� LúOH\Lú� WDU]ÕQÕ� YH�
SHUVRQHOLQ�PRWLYDV\RQXQX�EHOLUOHPHNWHGLU��

x� <|QHWLFL� LUDGHVL��.DPX� NXUXPODUÕQGD� JHQHOGH� \|QHWLFLOHULQ� \HQL�ELU� úH\OHU�
\DUDWPDN� JLEL� ELU� LUDGHOHUL� ROPDPDNWDGÕU�� g]HOOLNOH� JHOHQHNVHO� PHPXU�
RODUDN�\HWLúPLú�\|QHWLFLOHU��\HQL�ELU�úH\�\DUDWPDN�\HULQH�VWDW�NR\X�NRUXPD�
VDYDúÕ� YHUPHNWHGLU�� .HQGLOHULQLQ� WHNQRORML\H� K�NPHGHPHPHOHUL� QHGHQL\OH�
EDúNDODUÕQÕQ� \DSPDNWD� ROGX÷X� WHNQRORMLN� oDOÕúPDODUÕ� NDEXO�
HGHPHPHNWHGLUOHU��%X�W�U�LGDUHFLOHU�\DQOÕú�ELU�úH\�\DSPDNWDQVD�\DSPDPD\Õ�
YH� \DSWÕUWPDPD\Õ� WHUFLK� HGHUOHU� YH� E|\OHOLNOH� NXUXPGD� JHOLúLPLQ� |Q��
NHVLOLU���

���6DNDU\D�9DOLOL÷L�%LOLúLP�6LVWHPOHUL�
%LOJLQLQ� NDPX� \|QHWLFLOHUL� LoLQ� GH� YD]JHoLOPH]� ELU� J�o� ROGX÷XQX� YH�

V�UHNOL� RODUDN� KÕ]OÕ� YH� GR÷UX� JHOHQ� ELOJL� LOH� GDKD� L\L� NDUDUODU� DOÕQDELOHFH÷LQL�
G�ú�QHUHN� KHU� W�UO�� ELOLúLP� VLVWHPOHULQLQ� NXOODQÕODELOHFH÷L� DOW\DSÕ� YH� �VW\DSÕ��
\DSÕODQGÕUPDODUÕ� 6DNDU\D� 9DOLOL÷L� E�Q\HVLQGH� 2FDN� ����� WDULKLQGH�
ROXúWXUXOPXúWXU�� %X� DPDoOD� E�Q\HVLQGH� NXUGX÷X� %ø0� YH� &%6� 0HUNH]L� LOH��
ELOLúLP� VLVWHPOHULQLQ� ELU� NDPX� NXUXPXQGD�� �VWHOLN� W�P� NDPX� NXUXPODUÕQÕ�
E�Q\HVLQGH� WRSOD\DQ� HQ� �VW� G�]H\� ELU� NXUXPGD�� QDVÕO� YH� QH� úHNLOGH�
\DUDUODQÕODELOHFH÷LQL�IDUNOÕ�X\JXODPDODUOD�KD\DWD�JHoLUPHNWHGLU��

*HUHN� NXUXP� LoL� ELOJL� LOHWLúLPLQL� VD÷OD\DQ� RILV� RWRPDV\RQX�� JHUHNVH�
\|QHWLFL\H� GHVWHN� VD÷OD\DFDN� \|QHWLP� ELOLúLP� YH� NDUDU� GHVWHN� VLVWHPOHUL� LOH�
KL]PHWLQ� GDKD� L\L� YHULOPHVL�� \DWÕUÕPODUÕQ� GR÷UX� \HUOHUH� NDQDOL]H� HGLOPHVL� JLEL�
SODQODPD� YH� \|QHWLP� DPDoOÕ� IDDOL\HWOHUGH� NXOODQÕODQ� ELU� WHNQRORMLN� DOW\DSÕ�
6DNDU\D� 9DOLOL÷L� LoHULVLQGH� ROXúWXUXOPXúWXU�� 6LVWHPLQ� LúOHUOL÷L� VDGHFH� 9DOLOLN�
LoHULVLQGHNL� LQWUDQHW�/$1�� VLVWHPL� LOH� VÕQÕUOÕ� NDOPD\ÕS�� GL÷HU� NDPX� NXUXP� YH�
NXUXOXúODUÕ� LOH� ELOJL� DOÕú�YHULúLQL� VD÷OD\DFDN� � H[WUDQHW� VLVWHPLQL� GH� LúOHUOL÷H�
NDYXúWXUPXúWXU��.DSODQ����������������
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øGDUHFL� NRQXPXQGDNL� NLúLOHU� ELOJLQLQ� |QHPOL� J�o� ROGX÷XQXQ� IDUNÕQD�
YDUDUDN�� YHULOHFHN� NDUDUODUOD� LOJLOL� RODUDN� GHWD\OÕ� YH� DQDOL]� HGLOPLú� ELOJLOHUH�
LKWL\Do�GX\DUODU��%X�GXUXPGD�GDKD�D]�KDWD�LOH�P�PN�Q�RODELOHFHN�HQ�L\L�NDUDUÕ�
YHUPH\H�oDOÕúÕUODU��<HQL�JHOLúHQ�ELOJLVD\DU�WHNQRORMLOHULQLQ�JHWLUGL÷L�RODQDN�RODQ�
&%6� LOH�� E|OJH\H� DLW� W�P� FR÷UDIL� YDUOÕNODU� GH÷LúLN� |OoHNOHUGH� UHQNOHUOH�
VÕQÕIODQGÕUÕOPÕú� RODUDN� NXOODQÕFÕ\D� VXQXODELOPHNWHGLU�� 6DNDU\D¶GD� HQ� VRQ�
WHNQRORMLN�ELOJLVD\DU� DOW\DSÕVÕ�NXUXODUDN��NXUXPODUÕQ�NHQGL�ELOJLOHULQL�KHU� W�UO��
KDULWD��]HULQH� LúOH\HELOPH��J|VWHUHELOPH�YH� LKWL\DFD�J|UH�\HQL�SODQ�YH�NDUDUODU�
LoLQ� DQDOL]� \DSDELOPH� LPNDQÕ� VXQXOPDNWDGÕU�� %LU� LO� W�P� YDUOÕNODUÕ\OD� VDGHFH�
ELOJLVD\DU� RUWDPÕQD� DNWDUÕOPDPÕú�� NXUXP� YH� NXUXOXúODUD� EX� ELOJLOHUL� NXOODQPD�
LPNDQÕ� VD÷ODQPÕú� ROXS� \|QHWLP�� DU]X� HWWL÷L� NDUDUODUÕ� HOHNWURQLN� RUWDPGD� HOGH�
HGHUHN�\LQH�D\QÕ�RUWDPGD�JHUHNOL�\HUOHUH�WDOLPDW�YHUPH�LPNDQÕQD�NDYXúPXúWXU��
%X�X\JXODPDODU�LOH�H�GHYOHW�PDQWÕ÷Õ�oHUoHYHVLQGH�H�\|QHWLP�RODUDN�DGODQGÕUÕODQ�
HOHNWURQLN�\|QHWLP�KD\DWD�JHoLULOHUHN�NXUXPODUÕQ�SODQ�YH�SURMHOHULQL�ELOJLVD\DU�
RUWDPÕQGD� WXWXS� NXUXPODUÕ� YH� KDONÕ� ELOJLOHQGLUPHVL� VD÷ODQDUDN�� KHU� NHVLPLQ�
DODFD÷Õ�NDUDUODUGD�ELUELUOHUL�LOH�KDEHUGDU�ROPDODUÕ�LoLQ�RUWDP�\DUDWÕOPÕúWÕU��

%LU�NDPX�NXUXPX�RODUDN�YH�D\QÕ�]DPDQGD�ELU�LOLQ�HQ��VW�P�ONL�\|QHWLPL�
RODUDN�� 7�UNL\H¶GH� LON� GHID� ELU�9DOLOLN� NHQGL� E�Q\HVLQGH�� NHQGL� RODQDNODUÕ� YH�
NHQGL� SHUVRQHOL� LOH� ELOLúLP� DOW\DSÕVÕ� NXUDUDN�� KHP� NHQGL� LúOHPOHULQL� ELOJLVD\DU�
RUWDPÕQGD�KÕ]OÕ�ELU�úHNLOGH�JHUoHNOHúWLUL\RU��KHP�GH�NXUXP�YH�NXUXOXúODUÕQ�ELOJL�
LKWL\DFÕQÕ��PHUNH]L�YHUL� WDEDQÕ�VXQXFX�J|UHYLQL�\HULQH�JHWLUHUHN�VD÷ODPDNWDGÕU��
7�P� NDPX� NXUXPODUÕQD� 9DOLOLN� LQWHUQHW� VD\IDVÕQGD� |]HO� \HU� YHULOHUHN� VDKLEL�
ROGXNODUÕ� ELOJLOHULQL� NHQGLOHULQLQ� J�QFHOOHPHVLQH� LPNDQ� YHULOPHNWHGLU��
%|\OHOLNOH� NXUXPODU� DUDVÕQGD� HQWHJUDV\RQX� VD÷OD\DFDN� ELOJL� DNÕúÕ� LON� DúDPDGD�
VD÷ODQPÕú�ROXS��EX�ELOJL�DNÕúÕ�\LQH�LQWHUQHW�VD\HVLQGH�NDPXR\XQXQ�NXOODQÕPÕQD�
VXQXOPDNWDGÕU�� %X� DPDoOD�� 6DNDU\D� 9DOLOL÷L� GR÷UX� ELOJLQLQ�� GR÷UX� ]DPDQGD��
GR÷UX� NLúL\H�� KÕ]OÕ� YH� WDP� RODUDN� VD÷ODQPDVÕ� JHUHNWL÷LQL� G�ú�QHUHN�� ELOLúLP�
WHNQRORMLOHULQLQ� VD÷ODGÕ÷Õ� RODQDNODUGDQ� ID\GDODQPDN� JHUHNWL÷LQL� W�P�
NXUXPODUÕQD� ELOGLUPLúWLU��9DOLOLN� E�Q\HVLQGH�NXUXODQ�%ø0�YH�&%6�0HUNH]L� LOH�
6DNDU\D¶\D� DLW� P�PN�Q� RODELOHQ� E�W�Q� FR÷UDIL� ELOJLOHU� YH� EXQODUÕ� DoÕNOD\DQ�
GHWD\ODUÕ�KHU�G�]H\GH�NLúL�YH�NXUXPODUÕQ�NXOODQÕPÕQD�VXQXOPDNWDGÕU��

����%LOJL�øúOHP�0HUNH]L��%ø0��
%LOJL�DNÕúÕQÕ�KÕ]OÕ�YH�GR÷UX�ELU�úHNLOGH�LKWL\DFÕ�RODQ�|]HOOLNOH�NDPXGDNL�

NLúL��NXUXP�YH�NXUXOXúODUD�VD÷OD\DELOPHN�LoLQ�WDPDPHQ�\HQL�ELU�\DSÕODQGÕUPD\D�
JLGLOHUHN� 9DOLOLN� E�Q\HVLQGH� %ø0� NXUXOPXúWXU�� %DúNDODUÕ� WDUDIÕQGDQ� \DSÕODQ�
VLVWHPOHULQ�GHYDPOÕOÕ÷Õ�YH�J�QFHOOHQPHVLQGHQ�\DúDQDQ�VRUXQODU�QHGHQL\OH�� W�P�
\DSÕODQGÕUPDODUÕ� 9DOLOLN� E�Q\HVLQGH� ROXúWXUXOPXúWXU�� øON� |QFH� 9DOLOLN�
LoHULVLQGHNL� ELOJL� DNÕúÕQÕ� VD÷OD\DFDN� YH� KDEHUOHúPH\L� HWNLQ� NÕODFDN� NDSDOÕ� D÷�
RODUDN� DGODQGÕUÕODQ� LQWUDQHW� VLVWHPL� ROXúWXUXODUDN�� NXUXP� LoHULVLQGHNL� W�P�
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ELOJLVD\DUODUÕQ� ELUELUOHULQL� J|UPHOHUL� VD÷ODQPÕúWÕU�� $OW\DSÕ� NDEORODPD� VLVWHPL�
WDPDPHQ�\HQLGHQ�NXUXODUDN�VDQL\HGH�DNDQ�ELOJL�KÕ]Õ����0ESV¶GHQ�����0ESV¶H�
oÕNDUWÕODUDN� SDUoDOÕ� YHUL� GD÷ÕWÕPÕQÕ� VD÷OD\DQ� KXE� VLVWHPLQGHQ�� GR÷UXGDQ� DQD�
PDNLQH\H�ED÷ODQDQ�VZLWFK�VLVWHPLQH�JHoLOPLúWLU��

2OXúWXUXODQ� D÷� LOH�� ELULPOHU� DUDVÕQGD� ELOJL� DNÕúÕQÕQ� KÕ]OÕ� YH� GR÷UX�
ROPDVÕQD�|]HQ�J|VWHULOHUHN��KHU�ELULPLQ�VDKLS�ROGX÷X�ELOJL\L� VDGHFH�NHQGLVLQLQ�
J�QFHOOHúWLUHELOHFH÷L�YH�GL÷HU�NLúL�YH�ELULPOHULQ��H÷HU�SD\ODúPDVÕQGD�ELU�VDNÕQFD�
\RN�LVH��SD\ODúÕPÕQD�RODQDN�WDQÕQPDNWDGÕU���

.XUXODQ��\DSÕ�LOH�7�UNL\H
GH�LON�GHID�ELU�9DOLOLN�LQWHUQHW�VHUYLV�KL]PHWL�
\�N�PO�O�÷�Q�� DODUDN� NDPX� NXUXP� YH� NXUXOXúODUÕQÕQ� NHQGL� EDúODUÕQD�
\DSDPD\DFD÷Õ� ELOLúLP� \DSÕODQGÕUPDODUÕQÕ� VD÷ODPDNWD� YH� WHúYLN� HWPHNWHGLU��
7HOHNRP
GDQ�����.ELW�OLN�)UDPH5HOD\�KDWWÕ�NLUDODQDUDN�9DOLOLN�RODUDN�KHUKDQJL�
ELU� LQWHUQHW� VHUYLV� VD÷OD\ÕFÕQÕQ� \DSWÕ÷Õ� E�W�Q� LúOHPOHU� \DSÕOPDNWDGÕU�� :HE�
VXQXFXVX��SRVWD�VXQXFXVX��'16�VXQXFXVX��GRV\D�VXQXFXVX�YE���

�
ùHNLO����6DNDU\D�9DOLOLN�%LOLúLP�6LVWHPL��
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9DOLOLN�%LOLúLP�6LVWHPL�RODUDN�DGODQGÕUÕODQ�VLVWHPLQ�JHQHO�úHPDVÕ�ùHNLO����
GH� J|VWHULOPHNWHGLU�� <HUHO� DPDo�� 9DOLOLN� LoHULVLQGHNL� ELULPOHULQ� ELUELUOHUL� LOH�
KDEHUOHúPHOHULQL� YH� YHUL� WUDQVIHULQL� HQ� �VW� G�]H\H� oÕNDUPDNWÕU�� .D÷ÕWVÕ]� 2ILV�
VLVWHPLQLQ�WHPHO�X\JXODPDODUÕ�JHUoHNOHúWLULOHUHN��YHUL�DOÕú�YHULúL�NDPX�NXUXPODUÕ�
DUDVÕQGD� HOHNWURQLN� RUWDPGD� \DSÕODUDN� ELOJLOHULQ� GR÷UX�� KÕ]OÕ� YH� J�YHQOL�
SD\ODúÕPÕ� V|]� NRQXVX� ROPDNWDGÕU�� 7�UNL\H¶\H� PRGHO� RODELOHFHN� PHUNH]L�
NRRUGLQDV\RQX�VD÷OD\DFDN�LQWUDQHW��H[WUDQHW�YH�LQWHUQHW�WDEDQOÕ�\DSÕODQGÕUPDODU�
LOH�ELOLúLP�WHNQRORMLOHULQGHQ�HWNLQ�YH�YHULPOL�ELU�úHNLOGH�\DUDUODQPDQÕQ�P�PN�Q�
RODFD÷Õ� RUWD\D� NRQPXúWXU�� hONHPL]GH� DU]XODQDQ� .DPX�1HW� X\JXODPDVÕ�
6DNDU\D¶GD�NÕVPHQ�GH�ROVD�X\JXODQPD�LPNDQÕ�EXOPXúWXU��

<HULQGH�\|QHWLPOHU�RODUDN�NDEXO�HGLOHQ�PHUNH]L�ROPD\DQ�\|QHWLPOHULQ��
WHNQRORMLQLQ� VD÷ODGÕ÷Õ� \|QHWLP� ELOLúLP� VLVWHPOHUL� IDDOL\HWOHULQL� NXUXPODU�
DUDVÕQGD� YH� KHU� NXUXPXQ� ELULPOHUL� DUDVÕQGDNL� ELOJL� DOÕú�YHULúLQL� VD÷OD\DQ�
VLVWHPOHU� \R÷XQ�RODUDN�NXOODQÕOPDNWDGÕU��+HU� NXUXP�NHQGL� LoHULVLQGH� HWNLQ�ELU�
ELOLúLP�D÷Õ� LOH�\DSÕODQGÕUÕOGÕ÷Õ� WDNGLUGH�ELOJLOHULQL�GL÷HU�NXUXPODU� LOH�SD\ODúPD�
RODQD÷ÕQD�NDYXúDFDNWÕU��.XUXPODU�DUDVÕ�YH�NXUXPODUGDNL�ELULPOHU�DUDVÕ� LOHWLúLP�
HQ� �VW� VHYL\H\H� oÕNDUÕODUDN� KHU� W�UO�� YHUL� WUDQVIHUL� LOH� KL]PHWLQ� DNVDPDGDQ�
\�U�W�OPHVL�VD÷ODQPDNWDGÕU���

ùX� DQGD� 6DNDU\D� 9DOLOL÷L� E�Q\HVLQGH� NXUXODQ� LQWUDQHW� VLVWHPL� LOH�
VD÷ODQDQ�KL]PHWOHUGHQ�ELUNDoÕ�DúD÷ÕGD�VÕUDODQPDNWDGÕU��

D�� (�SRVWD�VXQXFXVX��+HU�NXOODQÕFÕ\D�YHULOHQ�H�SRVWD�DGUHVL�LOH�NXOODQÕFÕ\D�
JHUHN�NXUXP� LoL� JHUHNVH� NXUXP�GÕúÕQGDQ�JHOHQ� W�P�PHVDMODUÕ� DOPD� YH�
PHVDM�J|QGHUPH�LúOHPOHULQLQ�\DSÕODELOGL÷L�RUWDP�\DUDWÕOPÕúWÕU��g]HOOLNOH�
ELULPOHU�DUDVÕQGD�GRN�PDQODU�H�SRVWD�\ROX�LOH�J|QGHULOHUHN��LúOHULQ�KÕ]OÕ�
\DSÕOPDVÕQÕ�� UDQGHYX� YH� WDOHS� IRUPODUÕ� JLEL� DQÕQGD� \DSÕOPDVÕ� JHUHNHQ�
LúOHPOHULQ�GH�ELOJLVD\DU�RUWDPÕQGD�\DSÕOPDVÕQD�RODQDN�VD÷ODQPÕúWÕU��

E�� ,QWUDQHW�6XQXFXVX��0LQL�LQWHUQHW�RODUDN�NDEXO�HGLOHQ�VLVWHP�LOH�VDGHFH�
NXUXP� LoHULVLQGHNLOHULQ� SD\ODúDELOGL÷L� ELOJLOHU� \LQH� LQWHUQHW� WDEDQOÕ�
RODUDN�NXOODQÕPD�VXQXOPXúWXU��

F�� øQWHUQHW�VXQXFXVX�YH�LQWHUQHW�SD\ODúÕPÕ��9DOLOLN�LoHULVLQGH�KHU�ELULPLQ�
D\UÕ� D\UÕ� LQWHUQHW� RUWDPÕQD� oÕNPDVÕ� \HULQH�� NXUXODQ� 3UR[\� VXQXFX�
YDVÕWDVÕ\OD� W�P� ELULPOHULQ� 9DOLOL÷LQ� ���� .ELW¶OLN� NLUDOÕN� KDWWÕQÕ�
NXOODQDUDN� KÕ]OÕ� ELU� úHNLOGH� LQWHUQHW� RUWDPÕQD� oÕNPDODUÕ� VD÷ODQPÕúWÕU��
6DNDU\D� 9DOLOL÷L� ZHE� WDVDUÕPODUÕQÕ� NHQGLVL� \DSDUDN� ZHE� VXQXFX�
KL]PHWLQL� GH� NHQGL� � E�Q\HVLQGH� YHUPHNWHGLU�� +LoELU� DUDFÕ� NXUXPD�
LKWL\Do� GX\PDGDQ��9DOLOL÷LQ� YH� \DYDú� \DYDú� GL÷HU� NDPX� NXUXPODUÕQÕQ�
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LQWHUQHW� VD\IDODUÕQÕ� KD]ÕUOD\DUDN� ZZZ�VDNDU\D�JRY�WU� RODUDN� ZHE�
RUWDPÕQGD�G�Q\D\D�DoPDNWDGÕU���

G�� 'RV\D� VXQXFXVX�� .D÷ÕWVÕ]� RILV� PDQWÕ÷ÕQÕQ� NXUXPODUGD� HQ� L\L� úHNLOGH�
LúOHWLOHELOPHVL� LoLQ� ELULPOHULQ� JHUHNOL� RODQ� YHULOHUL� YH� GRN�PDQODUÕ�
SD\ODúDELOPH� LPNDQÕ� \DUDWÕOPÕúWÕU��+HU� ELULPH�9DOLOLN�%ø0¶GH�NXUXODQ�
GR\VD� VXQXFXQGD� ELU� \HU� YHULOPLúWLU� YH� VDGHFH� R� ELULP� SHUVRQHOL� R�
ELOJLOHUL� NXOODQPD� YH� GH÷LúWLUPH� \HWNLVLQH� VDKLS� LNHQ� EDúND�
ELULPOHUGHNLOHULQ� NXOODQPDODUÕQD� L]LQ� YHULOHQ� ELOJLOHU� EHOOL� ELU� \HUGH�
VDGHFH� VDOW� RNXQXU� RODUDN� SD\ODúWÕUÕOPÕúWÕU�� %X� VLVWHPLQ� GL÷HU� |QHPOL�
ID\GDVÕ� LVH��NXOODQÕFÕQÕQ� ELOJLVD\DUÕ� ER]XOGX÷XQGD� LúOHULQL� \DSDPDPDVÕ�
JLEL� ELU� GXUXP� V|]� NRQXVX� ROPD\DFDNWÕU�� o�QN�� LQWUDQHW� VLVWHPLQGHNL�
D÷D�ED÷OÕ�KHUKDQJL�ELU�ELOJLVD\DUD�NXOODQÕFÕ�úLIUHVLQL�\D]DUDN�JLUGL÷LQGH�
LVWHGL÷L� W�P� YHULOHUH� HULúHELOLS� oDOÕúPDVÕQÕ� NHQGL� ELOJLVD\DUÕQGDNL� JLEL�
V�UG�UHELOHFHNWLU��3HUL\RGLN�RODUDN�DOÕQDQ�\HGHNOHPH�QHGHQL\OH�KHU�W�UO��
LKWLPDOH�NDUúÕ�YHUL�ND\ÕSODUÕ�GD�|QOHQPHNWHGLU��9HUL�J�YHQOL÷L�YH�ND\EÕ��
9DOLOLN�RODUDN�HQ�oRN�|QHP�YHULOHQ�NRQXODU�ROPDNWDGÕU���
0�]LN�VXQXFXVX��'RV\D�VXQXFXVX�LoHULVLQGH�EHOOL�ELU�\HU�VDGHFH�P�]LN�
GRV\DODUÕQÕQ�NRQXOPDVÕ�YH�SD\ODúÕOPDVÕ�LoLQ�D\UÕOPÕúWÕU��%X�GXUXPGD�KHU�
NXOODQÕFÕ� NHQGL� PDNLQHVLQGH� *E¶ODUOD� |Oo�OHQ� P�]LN� GRV\DODUÕQÕ�
VDNODPDN� \HULQH� PHUNH]L� ELU� P�]LN� VXQXFXVXQGDQ� RNXPDVÕ�
ELOJLVD\DUODUÕ�HWNLQ�NXOODQPDN�EDNÕPÕQGDQ�ROGXNoD�ID\GDOÕ�ROPDNWDGÕU��

H�� &%6� VXQXFXVX�� 9DOLOLN� E�Q\HVLQGH� IDDOL\HW� J|VWHUHQ� &%6� 0HUNH]L��
6DNDU\D¶\D� DLW� W�P� FR÷UDIL� WDEDQOÕ� ELOJLOHULQ� WXWXOXS�� \|QHWLOPHVLQL��
NRQWURO�Q�� YH� J�QFHOOHúWLULOPHVLQL� VD÷OD\DQ� ELU� ELULP� ROPDNWDGÕU��
.XUXPODUÕQ�KDULWD�WDEDQOÕ�ELOJLOHUL�EX�&%0�0HUNH]LQGHQ�LúOHQHUHN�&%6�
VXQXFXVXQGD� VDNODQÕU��7�P�KDULWD� WDEDQOÕ�J�QFHOOHQPLú�ELOJLOHU�EXUDGD�
VDNODQÕU� YH� NXUXPODUD� NHQGL� ELOJLOHULQL� J�QFHOOHúWLUPH� RODQD÷Õ� GD�
YHULOHUHN�ELOJLOHULQ�GHYDPOÕ�HQ�VRQ�GXUXPODUÕ�LOH�KHP�GL÷HU�NXUXPODUÕQ�
ELOJLVLQH�VXQXOPXú�ROXU�KHP�GH�LQWHUQHW�\ROX\OD�NDPXR\XQD�VXQXOXU��

�
�
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�
ùHNLO����6DNDU\D�9HNW|U�+DULWDVÕ�

&%6� 0HUNH]L� WDUDIÕQGDQ� KHU� NXUXP� LoLQ� \D]ÕODQ� |]HO� SURJUDPODU�
NXUXPXQ� LKWL\DFÕQD� J|UH� GH÷LúWLULOPH� LPNDQÕQD� VDKLS� ROXS�� NXUXPXQ� NHQGL�
SHUVRQHOL�WDUDIÕQGDQ�KHU�W�UO��\DSÕODQGÕUPD\D�DoÕN�ROPDNWDGÕU��%X�SURJUDPODU�LOH�
NXUXPODUÕQ�YHUL�YH�DQDOL]�LKWL\DFÕ�NDUúÕODQPDNWD�YH�D\QÕ�]DPDQGD�NXUXP�NHQGL�
YHULVL�LOH�LOJLOL�KHU�GH÷LúLNOL÷L�D\QÕ�DQGD�NHQGLVLQH�LPNDQ�YHUHQ�9DOLOLNWHNL�&%6�
VXQXFXVXQD� DNWDUPDNWDGÕU�� 'L÷HU� NXUXPODU� SD\ODúÕOPDVÕQGD� VDNÕQFD� ROPD\DQ�
ELOJLOHUL� NHQGL� PDNLQHOHULQH� oHNHUHN�� NHQGL� |]HO� ELOJLOHUL� \DQÕQGD� R� NXUXPXQ�
ELOJLVLQL�GH�NXOODQDELOPHNWHGLU���
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� � øQWHUQHW� VXQXFXVX� RWRPDWLN� RODUDN� &%6� VXQXFXVXQGD�
6DNDU\D¶\D�|]J��KD]ÕUODQPÕú�DNÕOOÕ�KDULWDODUÕ�DODUDN�NDPXR\XQD�VXQPDNWDGÕU��g]HOOLNOH�
6DNDU\D� $FLO� $IHW� 6LVWHPL� PDKDOOHOHU� ED]ÕQGD� KD]ÕUODQDUDN� KDULWDODUOD� ELUOLNWH�
NXOODQÕPD�VXQXOPXúWXU��+HU�ELU�PDKDOOHGH�QH��QHUHGH�VRUXODUÕQÕQ�FHYDEÕ�\DQÕQGD��DIHW�
DQÕQGD� QHUHOHU� JLGLOHFH÷LQ�� QH\LQ� QHUHOHUGH� NXUXODFD÷Õ� GD� KDULWD� �]HULQGH�
EHOLUOHQPLúWLU�� %XQXQ� JLEL� RQODUFD� ELOJL� &%6� VXQXFXVX� �]HULQGH� \DSÕODQGÕUÕODUDN�
SD\ODúÕP� HVDVÕQD� X\JXQ� RODUDN� NXOODQÕPD� VXQXOPXúWXU�� 6DNDU\D¶\D� |]J�� LQWHUDNWLI�
KDULWD�VRUJXODPDVÕ�LQWHUQHW��]HULQGH�\DSÕODELOPHNWH�YH�VLVWHP�V�UHNOL�JHOLúWLULOPHNWHGLU��

I�� )D[�VXQXFXVX��9DOLOLN� LoHULVLQGHNL� W�P�ID[ODU�ELU�QRNWDGD� WRSODQDUDN��
WHN�ELU�\HUGHQ�ELOJLVD\DU�YDVÕWDVÕ\OD�J|QGHULOPHVL�YH�\LQH�JHOHQOHULQ�WHN�
ELU� \HUGHQ� ELOJLVD\DUD� DOÕQPDVÕ� VD÷ODQPÕúWÕU�� %X� GXUXPGD� ID[� NLPH�
JHOPLú� LVH� R� NLúL\H� H�SRVWD� LOH� J|QGHULOLU�� øVWHQLOGL÷LQGH� \D]ÕFÕGDQ�
oÕNDUWÕODFD÷Õ� JLEL� JHUHNOL� GXUXPGD� LOLúNLOL� ELU� oRN� NLúL\H� ID[�
NRS\DODQDUDN�H�SRVWD�LOH�J|QGHULOLU�YH�JHUHNVL]�LVH�VLOLQLU��

J�� <D]ÕFÕ�VXQXFXVX��9DOLOLN�LoHULVLQGHNL�RQODUFD�\D]ÕFÕ�NDOGÕUÕODUDN��VDGHFH�
EHOLUOL� QRNWDODUGD� EXOXQGXUXOPD\D� NDUDU� YHULOPLúWLU�� )DUNOÕ� WLS� YH�
ER\XWWDNL� W�P� \D]ÕFÕODU� D÷� VXQXFXVX� YDVÕWDVÕ\OD� SD\ODúWÕUÕOPÕú� ROXS�
úDUWODUÕ� X\JXQ� ROPDVÕ� GXUXPXQGD� LVWH\HQ� LVWHGL÷L� \D]ÕFÕ\D� GRN�PDQÕ�
\D]GÕUPD�LPNDQÕQD�NDYXúPXúWXU��
�����&R÷UDIL�%LOJL�6LVWHPOHUL�0HUNH]L�
g]HOOLNOH� EHOLUWPHN� JHUHNLU� NL�� &%6� GH� GL÷HU� ELOJL� VLVWHPOHUL� JLEL� ELU�

DPDo� GH÷LO� \|QHWLFL� YH� SODQFÕODUD� VRUXPOXOXN� DODQODUÕ� LoHULVLQGH� \DSDFDNODUÕ�
SODQODPD�� \|QHWLP� YH� NRQWURO� JLEL� IDDOL\HWOHUL� GHVWHNOH\HFHN� ELU� DUDo� RODUDN�
NDUDU� GHVWHN� YH� ELOJL� VLVWHPLGLU�� &%6� SODQOD\ÕFÕODUD�� \|QHWLFLOHUH��
DNDGHPLV\HQOHUH� NÕVDFD� KHU� NHVLPGHQ� NLúL\H� DPDoODUÕ� GR÷UXOWXVXQGD� NRQXPOD�
LOLúNLOL�NDUDU� YHUPH\L� GHVWHNOH\HQ�ELU� ELOJL� VLVWHPLGLU��'RQDQÕP�� \D]ÕOÕP�� YHUL��
SHUVRQHO�YH� DPDoODU�RODUDN� VD\ÕODELOHQ�&%6�ELOHúHQOHULQGHQ�KHSVL� D\QÕ�RUDQGD�
|QHPOLGLU�� )DNDW� EXQODUÕQ� �]HULQGH� GDKD� |QHPOL� ELU�KHGHIOHU�DPDoODU�ELOHúHQL�
EXOXQPDNWDGÕU� NL�� NXUXPODUÕQ� &%6� VLVWHPLQGH� EDúDUÕVÕ]� ROXS� ROPDPDODUÕ� LOH�
GR÷UXGDQ� LOLúNLOLGLU� �&ODUNH�� ������ ������� <DQL� VDGHFH� &%6� \D]ÕOÕPÕQÕ� DOÕS�
NXOODQPD\D�oDOÕúPDN��ELU�VLVWHP�NXUPDN�LoLQ�\HWHUOL�ROPDPDNWDGÕU��%X�QHGHQOH�
9DOLOLN� &%6� 0HUNH]L� NXUXOXUNHQ�� KHU� W�UO�� DOWHUQDWLI� J|]� |Q�QGH� WXWXODUDN��
LúOH\HQ�ELU�VLVWHP�NXUXOPDVÕQD�|]HQ�J|VWHULOPLúWLU��

%LU� oRN� DODQ� LoLQ� YD]JHoLOPH]� ELU� VLVWHP� ROPDVÕQD� UD÷PHQ� VDGHFH�
GHSUHP�VRQUDVÕ��ONHPL]GH�J�QGHPH�JHOHQ��SODQODPD�YH�\|QHWLP�IDDOL\HWOHUL�LoLQ�
YD]JHoLOPH]� ELU� VLVWHP� RODQ�&%6�� 7�UNL\H¶GH�PXKWHPHOHQ� EDúND� KLo� ELU� LOGH�
ROPDGÕ÷Õ�NDGDU�HWNLQ�YH�JHQLú�DPDoOÕ�RODUDN�6DNDU\D¶GD�LúOHPHNWHGLU��3ODQODPD�
YH� NDUDU� YHUPH� IDDOL\HWOHULQL� ELOLPVHO� YH� G�Q\D� VWDQGDUWODUÕQGDNL� HQ� VRQ�
WHNQRORML� LOH� \DSDELOPHN� LoLQ� 7�UNL\H
GH� LON� GHID� JHQLú� oDSOÕ� YH� PHUNH]L�
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NRRUGLQDV\RQX� VD÷OD\DFDN� ELU� &%6� NXUXOPXúWXU�� &%6� 0HUNH]L�� ELU� LOLQ�
JHUHNVLQLP�GX\GX÷X� W�P�KDULWDODUÕ�NRRUGLQDW� VLVWHPLQH�J|UH�JHUoHN�|OoHNOHUGH�
�UHWHUHN�� SODQODPD�� \|QHWLP� YH� NDUDU� DúDPDODUÕ� LoLQ� DPDFD� \|QHOLN� RODUDN�
DQODPOÕ�ELU�úHNLOGH�NXOODQÕFÕODUÕQ�KL]PHWLQH�VXQPXúWXU���

�
ùHNLO����6DNDU\D�&%6�øQWHUQHWWH�øQWHUDNWLI�

&%6¶QLQ� KD]ÕUODPÕú� ROGX÷X� KDULWDODUÕ� LQWHUQHWWH� NXOODQÕPD� DoPÕúWÕU�
�ùHNLO�����%X�0HUNH]��LOGHNL�W�P�FR÷UDIL�YDUOÕNODUÕ��|]QLWHOLN�ELOJLOHUL�LOH�ELUOLNWH�
ELOJLVD\DU� RUWDPÕQD� DNWDUÕS�� \|QHWLFLOHULQ� YHUHFHNOHUL� IDUNOÕ� NDUDUODUGD� GHVWHN�
ROXúWXUDFDN��DQDOL]OHU�\DSPD�LPNDQÕQÕ�VD÷OD\DQ�ELOLúLP�VLVWHPL�ROXúWXUPD�oDEDVÕ�
LoHULVLQGH� oDOÕúPDODUÕQÕ� V�UG�UPHNWHGLU�� øO� VÕQÕUODUÕ� LoHULVLQGH� EXOXQDQ� W�P�
YDUOÕNODUÕ� ���������� �������� YH� �������� |OoHNOL� WHPHO� DOWOÕN� KDULWDODU� �]HULQH�
\HUOHúWLUHQ� IDUNOÕ� &%6� X\JXODPDODUÕ�� LO� P�G�UO�NOHULQH� YHULOHUHN� NHQGL�
NXUXPODUÕ� LOH� LOJLOL� JHUHNOL� ELOJLOHUL� NHQGLOHULQLQ� J�QFHOOHúWLUPHOHUL� YH� ELU�
E�W�QO�N�LoLQGH�VRUJXODPDODU�\DSDELOPHOHULQH�LPNDQ�VD÷ODQPÕúWÕU���

���.XUXPODU�$UDVÕ�(QWHJUDV\RQ�
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'HSUHPLQ� RUWD\D� oÕNDUGÕ÷Õ� LO�� LOoH�� E|OJHVHO� YH� |]HOOLNOH� PHUNH]�
KDULWDVÕQÕQ�HNVLNOL÷L��\DSÕOPDVÕ�JHUHNHQ�NRRUGLQDV\RQXQ�\DSÕODPDPDVÕQD��GR÷UX�
\|QOHQGLUPHOHULQ� ROPDPDVÕ\OD� NXUWDUPD� YH� \DUGÕP� HNLSOHULQLQ� GR÷UX� \HUOHUH�
JHUHNWL÷L�]DPDQGD�JLGHPHPHVLQH�QHGHQ�ROPXúWXU��7�P�EX�HNVLNOLNOHU� úX�DQGD�
&%6�0HUNH]L�WDUDIÕQGDQ�WDPDPHQ�JLGHULOGL÷L�JLEL��6DNDU\D¶\D�DLW�JHQHO�FR÷UDIL�
ELOJLOHU�YH�$GDSD]DUÕ�PHUNH]H�NRQXWODU��Lú\HUOHUL�ED]ÕQGD�DLW�W�P�GHWD\�ELOJLOHU�
ELU� GL]�VW�� ELOJLVD\DUGD� NXOODQÕODELOGL÷L� JLEL� LQWHUQHW� YDVÕWDVÕ\OD� GD� W�P�
G�Q\DQÕQ� NXOODQÕPÕQD� DoÕOPÕú� EXOXQPDNWDGÕU��5HVPL� NXUXPODU� QHUHGH�� LVWHQHQ�
FDGGHQLQ� LVWHQHQ� NDSÕ� QXPDUDVÕ� QHUHGH�� YHULOHQ� PDKDOOHQLQ� HWUDIÕQGDNL�
ORNDQWDODU�� HF]DQHOHU�� RWHOOHU�� YE�� QHUHGHOHU�� EXUDODUD� QDVÕO� JLGHELOLULP� YE��
VRUXODUÕQ� W�P� \DQÕWODUÕ� 6DNDU\D� 9DOLOL÷L� LQWHUQHW� VD\IDVÕQGDQ� HOGH�
HGLOHELOPHNWHGLU�� +HU� W�UO�� KDULWDODUÕ� NXOODQÕFÕODU� ND÷ÕW� RUWDPÕQD� oÕNDUPD�
LPNDQÕQD�VDKLS�ROPDNWDGÕU���

�
ùHNLO����.XUXPVDO�(QWHJUDV\RQ��.D\QDN��7HFLP���������������

7HNQRORMLN� \HQLOLNOHUOH� NXUXODQ� ELOLúLP� VLVWHPLQGH� WHPHO� DOWOÕN� RODUDN�
&%6�NXOODQÕOPDNWD�YH�JHUHN�YHUL�J�QFHOOHPH�YH�JHUHNVH�DQDOL]�YH�J|U�QW�OHPH�
LúOHPOHULQGH� NRRUGLQDWOÕ� KDULWD� LOH� oDOÕúPDQÕQ� E�W�Q� NROD\OÕN� YH� DQODPOÕOÕ÷Õ�
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RUWD\D� NRQXOPDNWDGÕU�� $UWÕN� 6DNDU\D¶GD� KDULWD� NXOODQPDN� YH� ELOJL� DOPDN� ELU�
HNRO� RODQ� &%6� 0HUNH]LQLQ� IDDOL\HW� DODQODUÕQÕ� JHOLúWLUPHVLQH� YHVLOH� ROPXúWXU��
.XUXPODU� NHQGL� ELOJLOHULQL� GH�&%6� VLVWHPLQH� HQWHJUH� HWPHN� LoLQ� EDúYXUXUNHQ��
KDULWDQÕQ� VD÷ODGÕ÷Õ� NROD\OÕNODUÕQ� \DQÕQGD� HOHNWURQLN�RUWDPGD���� VDDW� HO� DOWÕQGD�
ROPDVÕ��NLúL�YH�NXUXPODU�WDUDIÕQGDQ�E�\�N�ELU�ND]DQo�RODUDN�NDEXO�HGLOPHNWHGLU��
g]HOOLNOH� \DNÕQ� JHOHFHNWH�$'6/� VLVWHPOHULQLQ� GDKD�GD�JHOLúHFH÷L� G�ú�Q�OHUHN�
E�W�Q� LúOHPOHULQ� $63� WDEDQOÕ� SURJUDPODUOD� WHN� ELU� HOGHQ� \D]ÕOÕS� LQWHUQHW�
RUWDPÕQGD�NXOODQÕOPDVÕ��]HULQH�SURMHOHU�WDVDUODQPDNWDGÕU��%X�VD\HGH�KHU�NXUXP�
LQWHUQHW� WDEDOÕ� ELOJL\L� J�QFHOOH\HUHN� YHULOHQ� |QFHOLNOHUOH� ELOJLOHUL�
NXOODQDELOHFHNWLU�� +DULWDQÕQ� VD÷ODGÕ÷Õ� W�P� DYDQWDMODUÕ� NXOODQDQ� &%6�0HUNH]L��
9DOLOLN� %LOLúLP� 6LVWHPLQGH� NXUXPVDO� o|]�POHUL� WDVDUOD\DUDN� PHUNH]L�
NRRUGLQDV\RQX�VD÷ODPDNWD�YH�ELOJL�SD\ODúÕPÕQÕ�\D\PDNWDGÕU��

&%6� WDEDQOÕ� ROXúWXUXODQ� NXUXPVDO� HQWHJUDV\RQODU� LoHULVLQGH� DIHWH�
\|QHOLN�oDOÕúPDODU�ROGXNoD�|QHP�DU]HWPHNWHGLU��³øON����6DDWOLN�$FLO�0�GDKDOH�
3ODQÕ´� &R÷UDIL� %LOJL� 6LVWHPOHUL� 0HUNH]LQLQ� NRRUGLQHVLQGH� KD]ÕUODQÕS� YHUL�
WDEDQODUÕ�KDULWDODU��]HULQH�LúOHQHUHN��DFLO�GXUXP�VLQ\DOL�YHULOGL÷LQGH�NLPLQ�KDQJL�
ELULPLQ� VRUXPOXOX÷XQGD� QHUHGH� YH� QH� LoLQ� EXOXQDFD÷Õ� LOH� LOJLOL� GHWD\ODU�
EHOLUOHQPLúWLU�� øO� PHUNH]L� YH� LOoHOHU� ED]ÕQGD� NUL]� PHUNH]OHULQLQ�� DUDo� SDUN�
VDKDODUÕQÕQ�� VD÷OÕN� NXUXOXúODUÕQÕQ�� LWIDL\HQLQ�� NXUWDUPD� HNLSOHULQLQ� YH� EXQD�
EHQOHU� GL÷HU� JUXSODUÕQ� QHUHGH� EXOXQDFD÷Õ�� VRUXPOXODUÕQÕQ� LVLP� YH� WHOHIRQ�
QXPDUDODUÕ�DoÕN�ELU�úHNLOGH�&%6�RUWDPÕQD�\HUOHúWLULOPLú�ROXS��9DOLOLN�WDUDIÕQGDQ�
EX�ELOJLOHU�VRUXPOXODUD�LOHWLOPLúWLU��

�
ùHNLO����(OHNWURQLN�$IHW�<|QHWLP�6LVWHPL�



�
.DPXGD�7HNQRORMLN�<|QHWLP�

� ����

���6RQXo�
6RQ�\ÕOODUÕQ�HQ�KÕ]OÕ�YH�HQ�GLNNDW�oHNLFL�JHOLúPHOHUL�ELOLúLP�VHNW|U�QGH�

\DúDQPDNWDGÕU�� øQVDQ� \DúDPÕQÕ� GDKD� NROD\� ELU� KDOH� JHWLUPH\H� \|QHOLN�
oDOÕúPDODU�� ELOLúLP� WHNQRORMLOHULQLQ� RUWD\D� oÕNDUGÕ÷Õ� \HQL� EXOXúODUOD� GDKD�
IRQNVL\RQHO� KDOH� JHWLULOPHNWHGLU�� +HP� HY� KHP� GH� Lú� RUWDPÕQGD� ROGXNoD� IDUNOÕ�
X\JXODPD� DODQODUÕ� EXODQ� ELOLúLP� WHNQRORMLOHUL�� |]HOOLNOH� |]HO� VHNW|UGH� Lú�
YHULPOLOL÷LQL�YH�HWNLQOL÷LQL�DUWÕUPD\D�\|QHOLN�ELU�oRN�DODQGD�NXOODQÕOPDNWDGÕU��

.DPX�NXUXPODUÕ�LoLQ�D\QÕ�ROXPOX�L]OHQLPOHUL�EHOLUWPHN�P�PN�Q�GH÷LOVH�
GH�� VRQ� \ÕOODUGD� NDPX� NXUXPODUÕQÕQ� E�W�Q� ROXPVX]OXNODUD� UD÷PHQ� ELOLúLPH�
\|QHOLN�JD\UHWOL� oDOÕúPDODUÕ� WDNGLU� HGLOPHOLGLU��%X�NXUXPODUGDQ�ELU� WDQHVL�RODQ�
6DNDU\D� 9DOLOL÷L�� NHQGL� E�Q\HVLQGH� R� DQD� NDGDU� GL÷HU� 9DOLOLNOHUGH� KHQ�]�
ROPD\DQ�LNL�D\UÕ�ELULP�NXUDUDN�ELOLúLP�VLVWHPOHULQLQ�VD÷ODGÕ÷Õ�RODQDNODUÕ�NDPX�
NXUXPXQGD� NXOODQPD� LPNDQÕ� \DUDWPÕúWÕU�� .XUXODQ� %ø0� LOH�� W�P� ELULPOHU�
ELOJLVD\DUODUOD� ELUELULQH� ED÷ODQÕS� NXUXP� LoL� KDEHUOHúPH�� YHUL� DNWDUÕPÕ�� ELOJL�
SD\ODúÕPÕ�� LQWHUQHW� VXQXFXVX� JLEL� PRGHUQ� G�Q\DQÕQ� NXOODQGÕ÷Õ� W�P� \HQL�
WHNQRORMLOHUL� NXOODQÕPD� VXQPXúWXU�� :HE� VD\IDODUÕQÕ� NHQGL� SHUVRQHOL� LOH�
WDVDUOD\ÕS�� GL÷HU� NDPX� NXUXPODUÕQÕ� GD� G�Q\D\D� DoPD\Õ� VD÷OD\DQ� LQWHUQHW�
VXQXFXVX� KL]PHWLQL� YHUHQ� LON� 9DOLOLN� RODUDN� IDDOL\HWOHULQGHQ� GL÷HU� LOOHULQGH�
\DUDUODQPDODUÕ�VD÷ODQPDNWDGÕU��

+HQ�]� \HWHULQFH� ELOLQPH\HQ�� DQFDN� ELOLúLP� VLVWHPOHULQH� GHYULP�
QLWHOL÷LQGH�ROGXNoD�|QHPOL�ELU�YL]\RQ�ND]DQGÕUDQ�&%6��G�Q\DGD�ROGXNoD�JHQLú�
X\JXODPD�LPNDQODUÕ�EXOPDVÕQD�UD÷PHQ��ONHPL]GH�WDP�DQODPÕ\OD�DQODúÕODPD\DQ�
ELU� VLVWHP� NRQXPXQGDGÕU�� 6DNDU\D� 9DOLOL÷L� EX� NRQXGD� 7�UNL\H¶GH� LON� GHID�
9DOLOLN�E�Q\HVLQGH�&%6�0HUNH]L�NXUXS�� øO¶H� DLW� W�P�FR÷UDIL�YDUOÕNODUÕ� �\ROODU��
RNXOODU�� VD÷OÕN�PHUNH]OHUL�� J|OOHU�� QHKLUOHU� YG��� GHWD\ODUÕ� LOH� ELUOLNWH� |OoHNOL� YH�
NRRUGLQDWOÕ� KDULWDODU� �]HULQH� DNWDUPÕúWÕU�� &%6� 0HUNH]LQGH� \DSÕODQ� YH�
NXUXPODUÕQ�LKWL\DFÕQD�J|UH�WDVDUODQDQ�DNÕOOÕ�KDULWD�WDEDQOÕ�VLVWHP��.DUDU�'HVWHN�
6LVWHPL� RODUDN� KHU� W�UO�� DPDFD� J|UH� NXOODQÕODELOPH� LPNDQÕQD� NDYXúPXúWXU��
øQWHUQHWWHQ�DNÕOOÕ�KDULWDODUÕ�NXOODQÕPD�VXQDUDN�ELU�NDPX�NXUXPX�RODUDN�9DOLOL÷LQ��
ELOLúLP�VLVWHPOHULQL�KHP�GR÷UX�NDUDU�YHUPHGH�KHP�GH�NDPXR\XQX�ELOJLOHQGLUPH�
GH� HQ� HWNLQ� ELU� úHNLOGH� NXOODQÕODELOHFH÷LQL� RUWD\D� NR\PDNWDGÕU�� (OGH� HGLOHQ�
ELOJLOHULQ�SD\ODúÕPÕQD�\RO�DoDFDN��

$%675$&7�
,W� LV� NQRZQ� WKDW� SXEOLF� RUJDQL]DWLRQV� FDQQRW� IROORZ� WKH� WHFKQRORJLFDO�

LQYHQWLRQ�DQG�WUDQVIRUP�WKHP�LQ�WR�WKHLU�V\VWHP�WR�LPSURYH�WKH�SURGXFWLYLW\�DQG�
WR� SURYLGH�PDQDJHUV¶� LQIRUPDWLRQ� QHHGV� LQ� 7XUNH\�� 3XEOLF� VHFWRU� KDV� QRW� \HW�
HVWDEOLVKHG� WKH�QHFHVVDU\� LQIRUPDWLRQ�V\VWHPV�� FDOOHG�H�JRYHUQPHQW� LQ�7XUNH\�
DOWKRXJK� WKH� LV� WKH� PDLQ� VHUYLFH� SURYLGHU�� ,Q� WKLV� DUWLFOH�� D� *RYHUQRUVKLS�
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,QIRUPDWLRQ� 6\VWHP� ZLOO� EH� H[SODLQHGZKLFK� LV� KDV� EHHQ� HVWDEOLVKHG� XQGHU�
6DNDU\D� *RYHUQRUVKLS¶V� 2IILFH�� ,WV� GLIIHUHQW� DSSOLFDWLRQV� ZLWK� � RWKHU� SXEOLF�
RUJDQL]DWLRQV�ZLOO�DOVR�EH�H[SODLQHG��

.$<1$.d$�
%,5.,1��0���&/$5.(��*���&/$5.(��0���YH�:LOVRQ��$����������,QWHOOLJHQW�

*,6�� /RFDWLRQ� 'HFLVLRQV� DQG� 6WUDWHJLF� 3ODQQLJ�� &DPEULGJH��
*HR,QIRUPDWLRQ�,QWHUQDWLRQDO�<D\ÕQÕ��

%5<$1��125$��6�����������³*RYHUQPHQW�DQG�WKH�%XVLQHVV�RI��'DWD´��*�+��
*LOEHUW��GHU���3URILWLQJ�)URP�$�*HRJUDSKLF�,QIRUPDWLRQ�6\VWHP�LoLQGH��
$%'��*,6�:RUOG�<D\ÕQÕ��

&/$5.(�� .(,7+� &�� �������� *HWWLQJ� 6WDUWHG� ZLWK� *HRJUDSKLF� ,QIRUPDWLRQ�
6\VWHPV��1HZ�-HUVH\��3UHQWLFH�+DOO�<D\ÕQÕ��

.$3/$1�� <DOoÕQ� �������� 9HUL� +DEHUOHúPHVL� .DYUDPODU�� /$1� YH� :$1�
7HNQRORMLOHUL��øVWDQEXO��,QWUDNHWV��

7�&�� %$ù%$.$1/,.� �������� 8OXVDO� %LOJL� 6LVWHPL�� $QNDUD�� %DúEDNDQOÕN�
<D\ÕQÕ��

7(&ø0��9DKDS����������$�*HRJUDSKLFDO�,QIRUPDWLRQ�6\VWHP�%DVHG�'HFLVLRQ�
6XSSRUW� 6\VWHP� )RU� 7RXULVP� 3ODQQLQJ� DQG� 'HYHORSPHQW�� $�0�� 7MDR�
�GHU��� 3URFHHGLQJV� RI� WKH� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� ,QIRUPDWLRQ�
7HFKQRORJLHV�LQ�7RXULVP�������6SULQJHU�9HUODJ��:LHQ��6D\ID��������

�
<2=*$7��8÷XU���������<|QHWLP�%LOLúLP�6LVWHPOHUL��øVWDQEXO��%HWD�<D\ÕQODUÕ��
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