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(OHNWULN� 0�KHQGLVOL÷L� GHUJLVLQGHQ� LúOHWLP� VLVWHPOHUL� �]HULQH� ELU� \D]Õ� WDOHEL� JHOGL÷LQGH� LúOHWLP�
VLVWHPOHULQLQ�QH�ROGX÷XQX�YH�QH� LúH� \DUDGÕ÷ÕQÕ� DQODWDQ�ELU� \D]Õ� \D]DUÕP�GL\H� WDVDUODPÕúWÕP��$QFDN�
VRQUDGDQ� RNX\XFXODUÕ� P�KHQGLV� RODQ� YH� D÷ÕUOÕNOÕ� RODUDN� ELOJLVD\DU� NXOODQPD\Õ� ELOHQ� ELU� GHUJL\H�
LúOHWLP� VLVWHPLQLQ� QH� LúH� \DUDGÕ÷ÕQÕ� \D]PDN� SHN� DQODPOÕ� JHOPHGL�� øúOHWLP� VLVWHPOHULQH� GDLU� GDKD�
WHNQLN�YH�PHVOHNL�ELU�\D]Õ�LVH�HOHNWULN�YH�HOHNWURQLN�P�KHQGLVOHUL�LoLQ�JHUHNVL]�ELU�GHWD\��ELOJLVD\DU�
P�KHQGLVOHUL�LoLQ�LVH�ELU�WHNUDUGDQ�EDúND�ELUúH\�ROPD\DFDNWÕ��
øNLQFL� ELU� DOWHUQDWLI� LúOHWLP� VLVWHPOHULQL� WDQÕWPDN�� DYDQWDM� YH� GH]DYDQWDMODUÕQÕ� VÕUDODPDN� RODELOLUGL��
$QFDN��KDQJL�LúOHWLP�VLVWHPL�GDKD�L\L"��W�U�QGHQ�ELU�VRUXQXQ�\DQOÕú�ELU�VRUX�ROGX÷X�J|U�ú�QGH\LP��
'ROD\ÕVÕ\OD� EX� \D]ÕGD� JHQHO� RODUDN� LúOHWLP� VLVWHPOHUL� KDNNÕQGD� ELOJL� G�]H\L� QH� ROXUVD� ROVXQ�
ELOJLVD\DUÕQ�QH�ROGX÷X�NRQXVXQGD�D]oRN�ILNUL�RODQ�KHUNHVLQ�LOJLVLQL�oHNHELOHFH÷LQL�G�ú�QG�÷�P�ED]Õ�
QRNWDODUGDQ� NÕVD� GH÷LQPHOHUGH� EXOXQDFD÷ÕP�� %D]Õ� \DQOÕú� DQODPDODUÕ� EDúWDQ� HQJHOOHPHN� LoLQ�
EHOLUWPHNWH�\DUDU�YDU��<D]Õ�ER\XQFD�DGÕ�JHoHFHN�RODQ��U�Q�\D�GD�úLUNHWOHUGHQ�KHUKDQJL�ELULQH�NDUúÕ�
|]HO�ELU�VHPSDWLP�\RN��DQWLSDWL�NRQXVXQGD�LVH�EHQFH�IDUNODUÕ�\RN���
(Q�dRN�6DWDQ�(Q�ø\LGLU��
%LOJLVD\DU� GHUJLOHULQGHQ� DUDúWÕUPD� úLUNHWOHULQLQ� UDSRUODUÕQD� NDGDU� ELUoRN� \HUGH� LúOHWLP� VLVWHPOHUL�
KDNNÕQGD� oHúLWOL� SHUIRUPDQV� GH÷HUOHQGLUPHOHUL� EXOPDN� P�PN�Q�� 3D]DU� HNRQRPLVL� LoHULVLQGH� ELU�
�U�Q�� VDWDELOPHQLQ� |Q� NRúXOX� HQ� L\L� ROGX÷XQX� LGGLD� HWPHNWLU�� $QFDN� WHNQLN� RODUDN� L\L� ELU� LúOHWLP�
VLVWHPL� \DUDWPDNOD� SD]DUGD� UHNDEHW� HGHELOLU� ELU� �U�Q� RUWD\D� oÕNDUPDN� ELUELULQGHQ� IDUNOÕ�� KDWWD� KLo�
LOJLVL]� LNL� D\UÕ� NRQXGXU��.DSLWDOL]PGH� ELU� �U�Q�� VDWWÕUDQ� WHNQLN� �VW�QO�NOHU�� SD]DUODPD� \|QWHP� YH�
VWUDWHMLOHULQGHNL� �VW�QO�NOHUGLU�� øúOHWLP� VLVWHPOHUL� EX� NXUDOÕQ� LVWLVQDVÕ� GH÷LOGLUOHU�� (Q� L\L� LúOHWLP�
VLVWHPL�HQ�oRN�VDWDQ�LúOHWLP�VLVWHPLGLU���
gUQH÷LQ�$SSOH��0DFLQWRVK�PDUND�ELOJLVD\DUODUÕQ��UHWLFLVLGLU�YH�J|UHFH�NDSDOÕ�ELU�SD]DUGD�YH�VÕQÕUOÕ�
ELU�GRQDQÕP�VHWL�LoLQ�\D]ÕOÕP�JHOLúWLUL\RU��%X�\D]ÕOÕP�JHOLúWLULFLOHU�DoÕVÕQGDQ�|QHPOL�ELU�DYDQWDM�DQFDN�
SD]DU� DoÕVÕQGDQ� E�\�N� ELU� GH]DYDQWDMGÕU�� ,%0� WDUDIÕQGDQ� JHOLúWLULOHQ� 26��� GH� D\QÕ� G|QHPGHNL�
:LQGRZV� ���
H� J|UH� WHNQLN� RODUDN� oRN� GDKD� �L\L�� ELU� LúOHWLP� VLVWHPLGLU� DQFDN� ,%0� \�]OHUFH� 3&�
GRQDQÕP��UHWLFLVLQL�YH�ELQOHUFH�\D]ÕOÕP�ILUPDVÕQÕ�26���X\XPOX��U�QOHU�JHOLúWLUPHOHUL�NRQXVXQGD�LNQD�
HWPH\L�EDúDUDPDGÕ���
0LFURVRIW�����
ODUD�NDGDU�:LQGRZV
XQ�EDúDUÕOÕ�ELU�YHUVL\RQXQX�oÕNDUDPDGÕ��:LQGRZV����oÕNWÕ÷ÕQGD�
LVH������GHNL�0DF26
GDQ�GDKD�ID]OD�|]HOOL÷L�\RNWX��hVWHOLN�:LQGRZV�������ELW�oDOÕúWÕ÷Õ�NRQXVXQGDNL�
E�W�Q� LGGLDODUD� NDUúÕQ� ELUoRN� ��� ELW� NRG� LoHUL\RU� YH� EX� ,QWHO
LQ� ��� ELW� oDOÕúDQ� 3HQWLXP� 3UR�
LúOHPFLOHULQLQ�SHUIRUPDQVÕQÕ� G�ú�U�\RUGX��3HNL�0LFURVRIW�$SSOH
GDQ�GDKD�JHUL� ELU� WHNQRORML\OH�����
\ÕO�JLEL�ELU�V�UHGH�LúOHWLP�VLVWHPL�SD]DUÕQÕQ�\�]GH���
�Q��QDVÕO�HOH�JHoLUGL"�0LFURVRIW�HQ�L\L�\D]ÕOÕPÕ�
\D�GD� HQ�XFX]�\D]ÕOÕPÕ� VDWWÕ÷Õ� LoLQ�EDúDUPDGÕ�� øQVDQODUD�YHUGLNOHUL� SDUD\Õ� KDNHGHFHN�ELU� �U�Q�VDWÕQ�
DOGÕNODUÕQD�LQDQGÕUDELOGL÷L�LoLQ�EDúDUGÕ���
0LFURVRIW
XQ� EDúDUÕVÕ� ROGXNoD� E�\�N� YH� NDUPDúÕN� ELOJLVD\DU� SD]DUÕQÕ� \|QOHQGLUPH� YH� NRQWURO�
NRQXVXQGDNL� \HWHQH÷LQGHQ� ND\QDNODQÕ\RU�� 'ROD\ÕVÕ\OD� EXJ�Q� 0LFURVRIW
XQ� SD]DUODGÕ÷Õ� LúOHWLP�
VLVWHPOHULQLQ�KDOD�QDVÕO�VDWÕODELOGL÷L�YH�NXOODQÕOGÕ÷Õ�ELOJL�WHNQRORMLOHUL�LOH�GH÷LO��SVLNRORML��LGHRORML�YH�
SD]DUODPD�LOH�GDKD�ID]OD�LOJLOL�ELU�NRQXGXU���
3D]DU�.DYJDVÕ��.DSLWDOL]PGH�øúOHU�%|\OH�<�U�U��
øúOHWLP� VLVWHPL� SD]DUÕQÕQ� NÕ]ÕúPDVÕ� NLúLVHO� ELOJLVD\DUODUÕQ� RUWD\D� oÕNPDVÕ\OD� ELUOLNWH� ROGX�� 'DKD�
|QFHNL�E�\�N�YH�\�NVHN�NDSDVLWHOL�ELOJLVD\DUODU�G|QHPLQGH� LúOHWLP�VLVWHPL�YH�GRQDQÕP�ELUELULQGHQ�
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D\UÕODPD]�ELU�E�W�QG���+HU�GRQDQÕP��UHWLFLVL�NHQGL�|]HO� LúOHWLP�VLVWHPLQL�GH�JHOLúWLUL\RUGX��$QFDN�
$SSOH
ÕQ�LON�NLúLVHO�ELOJLVD\DUODUÕ�oÕNDUPDVÕQÕQ�DUGÕQGDQ�,%0�NLúLVHO�ELOJLVD\DU�SD]DUÕQD�JLUPHNWH�JHo�
NDOPDPDN� LoLQ�DFHOH�HWWL� YH�R�J�QH�NDGDU� ,%0�WDULKLQGH�E�W�Q�\OH� ,%0��UHWLPL�ROPD\DQ� LON��U�Q�
RUWD\D�oÕNWÕ��,QWHO
GHQ������LúOHPFLOHUL��0LFURVRIW
GDQ�06�'26�LúOHWLP�VLVWHPLQL�DOGÕODU��,%0�3&
QLQ�
EX�DoÕN�\DSÕVÕ�3&�HQG�VWULVLQLQ�JHOHFH÷LQL�GH÷LúWLUGL���
'L÷HU�ELUoRN��U�Q�QGH�ROGX÷X�JLEL�0LFURVIW�06�'26
X�\DUDWPDGÕ��6HDWWOH�&RPSXWHU�LVLPOL�EDúND�ELU�
ILUPDGDQ� VDWÕQ� DOGÕ�� 2� J�QH� NDGDU� 4'26� LVLPOL� EX� �U�Q�Q� oRN� N�o�N� ELU� SD]DU� SD\Õ� YDUGÕ� YH�
PDVD�VW�� ELOJLVD\DUODUGD� D÷ÕUOÕNOÕ� RODUDN� NXOODQÕODQ� LúOHWLP� VLVWHPL� 'LJLWDO� 5HVHDUFK� WDUDIÕQGDQ�
JHOLúWLULOHQ� &3�0
GL�� hVWHOLN� 'LJLWDO� 5HVHDUFK� 6HDWWOH� &RPSXWHU
XQ� &3�0
LQ� NRGXQX� \DVDGÕúÕ�
\ROODUGDQ�DOGÕ÷ÕQÕ�YH�RQD�EHQ]HU�ELU�LúOHWLP�VLVWHPL�\D]GÕ÷ÕQÕ� LGGLD�HGL\RUGX��$QFDN�LúOHWLP�VLVWHPL�
LoLQ�|QFHOLNOH�'LJLWDO�5HVHDUFK
H�JLGHQ�YH�NDSÕGDQ�oHYULOHQ�,%0�06�'26
X�VDYXQPDNOD�NDOPDGÕ�YH�
�UHWWL÷L�KHU�,%0�3&��]HULQH�\�NOHGL÷L�SURJUDPODUÕQ�VDGHFH�06�'26�X\XPOX�ROPDVÕQÕ�YH�&3�0�LOH�
oDOÕúPDPDVÕQÕ� VD÷ODGÕ�� 6HNW|UGHNL� KHUNHVLQ� &3�0
LQ� GDKD� L\L� ELU� LúOHWLP� VLVWHPL� ROGX÷XQX�
VDYXQPDVÕQD�NDUúÕQ�06�'26�SD]DUGDNL�HJHPHQ�LúOHWLP�VLVWHPL�KDOLQH�JHOGL���
$QFDN�'LJLWDO�5HVHDUFK�JHUL�oHNLOPHGL�YH�&3�0
LQ�JHOLúPLú�YHUVL\RQX�'5�'26
X�oÕNDUGÕ��%X�DUDGD�
0LFURVRIW� ����
GD� oÕNDUGÕ÷Õ� ���� YHUVL\RQGDQ� VRQUD� '5�'26� oÕNÕQFD\D� NDGDU� 06�'26� �]HULQGH�
KLoELU� |QHPOL� JHOLúWLUPH� \DSPDGÕ�� ����
D� JHOLQGL÷LQGH� KLoELU� 06�'26� YHUVL\RQX� '5�'26� LOH�
UHNDEHW� HGHELOHFHN� G�]H\GH� GH÷LOGL�� 0LFURVRIW� EDVÕQ� \ROX\OD� \HQL� ELU� 06�'26� YHUVL\RQXQXQ�
\DNÕQGD� oÕNDFD÷Õ� YH�'5�'26
GDNL� |]HOOLNOHULQ� \DQÕQGD� ELUoRN� HN� |]HOOL÷LQLQ� RODFD÷ÕQÕ� GX\XUPD\D�
EDúODGÕ��06�'26� ���
ÕQ� oÕNPDVÕ� ELU� \ÕOÕ� EXOGX� DQFDN� EX� DUDGD�0LFURVRIW� '5�'26
XQ� VDWÕúODUÕQÕQ�
\DYDúODPDVÕQÕ�VD÷ODPÕú�ROGX��06�'26�����oÕNWÕ÷ÕQGD�0LFURVRIW�ELOJLVD\DU��UHWLFLOHUL�LOH�'5�'26
XQ�
SD]DU� SD\ÕQÕ� \RN� HGHFHN� ELU� DQODúPD� VLVWHPLQH� JHoWL�� %XQD� J|UH� KHU� ELOJLVD\DU� �UHWLFLVL�� �]HULQGH�
06�'26� \�NO�� ROVXQ� \D� GD� ROPDVÕQ�� VDWWÕ÷Õ� KHUELU� ELOJLVD\DU� LoLQ� 0LFURVRIW
D� EHOOL� ELU� �FUHW�
|GH\HFHNWL��+HU�NRúXOGD�]DWHQ�0LFURVRIW
D�SDUD�|GH\HQ�GRQDQÕP�VDWÕFÕODUÕ�EDúND�ELU�LúOHWLP�VLVWHPLQH�
HNVWUD� SDUD� |GHPH\L� UHGGHWWLOHU� YH� '5�'26� NÕVD� V�UHGH� SD]DU� GÕúÕQGD� NDOGÕ�� $\QÕ� ]DPDQGD�
:LQGRZV
XQ� LON� YHUVL\RQODUÕ� '5�'26� �]HULQGH� oDOÕúWÕUÕOGÕNODUÕQGD� \DQOÕú� KDWD� PHVDMODUÕ� YHUHUHN�
X\XP�VRUXQX�oÕNDUDFDN�úHNLOGH��UHWLOGLOHU�YH�EX�GD�'5�'26
XQ�SL\DVDGDQ�VLOLQLúLQL�KÕ]ODQGÕUGÕ���
$SSOH
ÕQ�NXUXFXODUÕ� -REV�DQG�:R]QLDN��HYOHUGH�NXOODQÕODELOHFHN�ELU�ELOJLVD\DU� VDWPD�JLEL� LOJLQo�ELU�
G�ú�QFH\OH�RUWD\D�oÕNPÕúODUGÕ��%X�G�ú�QFH�WXWWX�YH�RQODUD�oRN�SDUD�ND]DQGÕUGÕ��$QFDN�D\QÕ�G|QHPGH�
%LOO�*DWHV�DQG�3DXO�$OOHQ
LQ�GDKD�LOJLQo�YH�IDQWDVWLN�ELU�G�ú�QFHOHUL�YDUGÕ��LúOHWLP�VLVWHPL�VDWPDN��%X�
GDKD�oRN�WXWWX�YH�0LFURVRIW�G�Q\D�WHNHOL�ROGX���
7RSOXPVDO�øOLúNLOHULQ�$\QDVÕ��
øúOHWLP�VLVWHPOHUL�WRSOXPVDO�LOLúNLOHULQ�WHNQRORML\H�\DQVÕPDVÕQÕQ�WLSLN�ELU�|UQH÷LGLU��%XJ�Q�NXOODQÕODQ�
LúOHWLP�VLVWHPOHULQLQ�E�\�N�oR÷XQOX÷XQX�HWNLOH\HQ�81,;�LúOHWLP�VLVWHPL�GH�J�Q�P�]GH�HJHPHQ�RODQ�
WRSOXPVDO�LOLúNL�ELoLPLQLQ�HWNLOHULQL�WDúÕPDNWDGÕU���
����
ODUÕQ� VRQODUÕQD� GR÷UX� %HOO� /DEV�� 0,7� YH� *HQHUDO� (OHFWULF� E�\�N� YH� SDKDOÕ� PHUNH]L�
ELOJLVD\DUODUGD� ]DPDQ� SD\ODúÕPOÕ� oRN� NXOODQÕFÕOÕ� ELU� LúOHWLP� VLVWHPL� RODQ� 0XOWLFV
L� JHOLúWLUGLOHU��
0XOWLFV�81,;
LQ�WDULK�|QFHVL�RODUDN�NDEXO�HGLOHELOLU��øúOHWLP�VLVWHPLQLQ�ELUoRN�NXOODQÕFÕ\D�D\QÕ�DQGD�
D\QÕ� GRV\DODUD� HULúLP� L]QL� YHUPHVL� �]HULQH� |QFH� 0XOWLFV
LQ� JHOLúWLULFLOHUL�� VRQUD� GD� 81,;
LQ�
JHOLúWLULFLOHUL� KDQJL� GRV\DODUÕQ� KDQJL� NXOODQÕFÕODUOD� HúOHúHFH÷LQLQ� YH� RQODUD� KDQJL� \HWNLOHULQ�
YHULOHFH÷LQLQ� EHOLUWLOPHVL� JHUHNWL÷L� VRQXFXQD�YDUGÕODU��%X�EXJ�QN�� LúOHWLP� VLVWHPOHULQGH�NXOODQÕODQ�
GRV\D� VLVWHPL� YH� ND\QDN� SD\ODúÕPÕQGDNL� KL\HUDUúL�� NXOODQÕFÕ� JUXSODUÕ� YH� VDKLSOLN� NDYUDPODUÕQÕQ�
WHPHOLGLU���
81,;�LúOHWLP�VLVWHPLQLQ�GRV\D�VLVWHPL�KL\HUDUúLN�ELU�\DSÕ\D�VDKLSWLU��'RV\D�VLVWHPOHUL�D÷DFD�EHQ]HU�
ELU�\DSÕ\D�VDKLSWLUOHU���5RRW���LQJLOL]FHGH�N|N�DQODPÕQD�JHOLU��NODV|U��EDúND�GRV\DODUÕ�YH�NODV|UOHUL�
LoHULU�YH�KHUELU�NODV|U�GH�EDúND�GRV\D�YH�NODV|UOHUGHQ�ROXúXU��+HU�GRV\DQÕQ��YH�KHU�LúOHPLQ��ELU�VDKLEL�
YDUGÕU�YH�EX�VDKLSOHULQ�KL\HUDUúLVL�GRV\D�VLVWHPLQLQ�GH�KL\HUDUúLVLQL�J|VWHULU���5RRW��LVLPOL�NXOODQÕFÕ�
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E�W�Q�NXOODQÕFÕODUÕQ�YH�NXOODQÕFÕ�JUXSODUÕQÕQ��VW�QGHGLU��+HU�NXOODQÕFÕ�ELU�\DGD�ELUGHQ�ID]OD�NXOODQÕFÕ�
JUXEXQD� GDKLOGLU�� +HUKDQJL� ELU� GRV\D� �]HULQGHNL� RNXPD�� \D]PD�� VLOPH�� oDOÕúWÕUPD� JLEL� KDNODU�
NXOODQÕFÕ�YH�NXOODQÕFÕ�JUXSODUÕQD�J|UH�WDQÕPODQÕUODU���
.DSLWDOLVW�WRSOXPVDO�\DúDPÕQ�WHPHOLQL�ROXúWXUDQ�|]HO�P�ONL\HW��VÕQÕI�DLGL\HWL��\HWNL�YH�J�o�KL\HUDUúLVL�
YE�� NDYUDPODU� 81,;� LúOHWLP� VLVWHPLQLQ� YH� J�Q�P�]GHNL� ELUoRN� LúOHWLP� VLVWHPLQLQ� oDOÕúPD�
SUHQVLSOHULQLQ�GH�WHPHOLQL�ROXúWXUPDNWDGÕU���
øúOHWLP�6LVWHPOHUL�hFUHWVL]�PL�2ODFDN"��
%LOJLVD\DU� G�Q\DVÕ� LOH� D]oRN� LOJLVL� RODQ� KHUNHV� /LQX[� DGÕQÕ� GX\PXúWXU�� )LQODQGL\DOÕ� ELU� SURJUDPFÕ�
RODQ� /LQXV� 7RUYDOGV� WDUDIÕQGDQ� WHPHOL� DWÕODQ� /LQX[� �FUHWVL]� RODUDN� GD÷ÕWÕODQ� YH� NRGODUÕ� KHUNHVLQ�
NDWNÕVÕQD� DoÕN� RODQ� ELU� LúOHWLP� VLVWHPLGLU�� /LQX[�� 8QL[� LúOHWLP� VLVWHPLQGHQ� \ROD� oÕNDUDN�
JHOLúWLULOPLúWLU�� øúOHWLP�VLVWHPL�*3/�GHQLOHQ�ELU� OLVDQVODPD�\|QWHPL� LOH�NRUXQPDNWDGÕU��%X�\|QWHPH�
J|UH�SURJUDP�NRGODUÕQÕ�KHUNHVLQ�NXOODQÕPÕQD�DoPDQÕ]�JHUHNL\RU��+HUKDQJL�ELUL�GD÷ÕWÕP�YH�NXOODQÕP�
NRQXVXQGD�ELU�VÕQÕUODPD�JHWLUPHPHN�NRúXOX\OD�EX�NRGODU��]HULQGH�LVWHGL÷L�GH÷LúLNOL÷L�\DSDELOL\RU�YH�
NRGODUÕ�GD÷ÕWDELOL\RU��%XJ�Q�/LQX[�ELQOHUFH�\D]ÕOÕPFÕQÕQ�NDWNÕODUÕ\OD�V�UHNOL�JHOLúPHNWH�YH��FUHWVL]�
RODUDN�NXOODQÕODELOPHNWHGLU���
/LQX[��0LFURVRIW�WDUDIÕQGDQ�JHOLúWLULOPH\HQ�YH�KHU�\ÕO�NXOODQÕFÕ�RUDQÕQÕ�GDKD�GD�DUWÕUDELOHQ�WHN�LúOHWLP�
VLVWHPLGLU�� /LQX[� �]HULQGH� \D]ÕOÕP� JHOLúWLUHQ� YH� EX� \D]ÕOÕPODUÕ� *3/� OLVDQVÕ� LOH� NXOODQÕPD� DoDQ�
ILUPDODUÕQ� VD\ÕVÕ� KHU� JHoHQ� J�Q� DUWPDNWDGÕU��g]HOOLNOH�0LFURVRIW
XQ� LúOHWLP� VLVWHPOHUL� NRQXVXQGDNL�
WHNHOLQL� NÕUPDN� LVWH\HQ� E�\�N� \D]ÕOÕP� úLUNHWOHUL� /LQX[
D� |QHPOL� ELU� GHVWHN� VD÷OÕ\RUODU�� ,%0�
WDUDIÕQGDQ�\DSÕODQ�ELU�DoÕNODPDGD������\ÕOÕ� LoLQGH�/LQX[�LúOHWLP�VLVWHPLQH�����PLO\DU�GRODU�\DWÕUÕP�
\DSÕODFD÷Õ�EHOLUWLOPHNWHGLU���
%DúODQJÕoWD�L\L�QL\HWOL�ELUNDo�\D]ÕOÕPFÕQÕQ��U�Q��RODQ�/LQX[
XQ�0LFURVRIW
XQ�WHNHOLQL�NÕUGÕ÷Õ�|Oo�GH�
WLFDULOHúPHVL� NDoÕQÕOPD]� J|U�QPHNWHGLU�� /LQX[
XQ� NRGODUÕQÕQ� *3/� NDSVDPÕQGD� �FUHWVL]� YH� DoÕN�
ROPDVÕQD�NDUúÕQ�EXQXQ�V�UHNOL�EX�úHNLOGH�RODFD÷ÕQÕQ�JDUDQWLVL�\RNWXU��%XJ�Q�*3/�OLVDQVOÕ�\D]ÕOÕPODUÕ�
�UHWHQOHU�OLVDQV�VDKLEL�RODUDN�EX�OLVDQVÕQ�W�U�Q��GH÷LúWLUPH�KDNNÕQD�GD�VDKLSWLUOHU���
*�F�Q�.D\QD÷Õ��øúOHWLP�6LVWHPL��
.XUXOXúXQGDQ�RQ�\ÕO�NDGDU�VRQUD������
GD��0LFURVRIW�G�Q\DQÕQ�HQ�]HQJLQ�\D]ÕOÕP�úLUNHWL�KDOLQH�JHOGL�
YH�LúOHWLP�VLVWHPOHUL�SD]DUÕQÕQ�WHN�KDNLPL\GL��DQFDN�GL÷HU�\D]ÕOÕPODUGD�|QHPOL�ELU�SD]DU�SD\Õ�\RNWX��
(OHNWURQLN� WDEOR� SD]DUÕQGD� /RWXV� ������ YH� NHOLPH� LúOHPFLOHUGH� :RUG�SHUIHFW� HQ� E�\�N� SD\D�
VDKLSWLOHU���
:LQGRZV
XQ� |]HOOLNOH� ���� YH���� YHUVL\RQODUÕQÕQ� WLFDUL� EDúDUÕVÕ� 0LFURVRIW
X� X\JXODPD� \D]ÕOÕPODUÕ�
DODQÕQGD�GD�WHNHO�KDOLQH�JHWLUGL��06�'26��]HULQGH�NXOODQÕOPDN��]HUH�\DUGÕPFÕ�\D]ÕOÕP��UHWHQ�ELUoRN�
ILUPD� :LQGRZV
XQ� oÕNÕúÕ� LOH� ELUOLNWH� NÕVD� V�UHGH� SD]DUGDQ� VLOLQGLOHU�� d�QN�� EX� \D]ÕOÕPODUÕQ�
EHQ]HUOHULQL�0LFURVRIW�:LQGRZV�LOH�ELUOLNWH��FUHWVL]�RODUDN�YHUPH\H�EDúODPÕúWÕ��:LQGRZV�LOH�ELUOLNWH�
YHULOHQ�\DUGÕPFÕ� \D]ÕOÕPODU��U�QH�RODQ� WDOHEL� DUWÕUÕUNHQ��0LFURVRIW� EX�\D]ÕOÕPODUÕQ�PDOL\HWLQL� JHQLú�
OLVDQVODPD�D÷Õ�VD\HVLQGH�LúOHWLP�VLVWHPL�VDWÕúODUÕQGDQ�oÕNDUÕ\RUGX���
.LúLVHO�ELOJLVD\DUODUÕQ�\D\JÕQODúPDVÕ�LOH�ELUOLNWH�0LFURVRIW��LúOHWLP�VLVWHPOHULQLQ�UDNLS�ILUPDODUD�NDUúÕ�
ELU�UHNDEHW�XQVXUX�RODUDN�QDVÕO�NXOODQÕODELOHFH÷LQLQ�J�]HO�ELU�|UQH÷LQL�YHUGL��:LQGRZV
D�JHoLú��NHOLPH�
LúOHPFL�\D]ÕOÕPODUÕQGDQ�YHUL�WDEDQODUÕQD�NDGDU�\D]ÕOÕP��UHWHQ�ELUoRN�ILUPD�NDUúÕVÕQGD�0LFURVRIW
X�ELU�
DGÕP� |QH� JHoLUGL�� 0LFURVRIW� SURJUDPFÕODUÕ� :RUG� YH� ([FHO
LQ� :LQGRZV� YHUVL\RQODUÕQÕ� oRNWDQ�
KD]ÕUODPÕúODUGÕ�� $\QÕ� SD]DUGDNL�:RUGSHUIHFW� YH� /RWXV� ������ \D]ÕOÕPODUÕQÕQ�:LQGRZV� YHUVL\RQODUÕ�
oÕNWÕ÷ÕQGD�0LFURVRIW�SD]DUD�KDNLP�ROPXúWX�ELOH���
0LFURVRIW
XQ� X\JXODGÕ÷Õ� ELU� EDúND� WDNWLN� LVH�:LQGRZV
XQ�'5�'26� �]HULQGH� KDWDOÕ� oDOÕúPDVÕ� JLEL��
:LQGRZV
XQ� \HQL� V�U�POHULQL� GL÷HU� ILUPDODUD� DLW� X\JXODPD� \D]ÕOÕPODUÕ� LOH� X\XPVX]� KDOH� JHWLUHUHN�
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NXOODQÕFÕODUÕ�0LFURVRIW��U�QOHULQH�\|QOHQGLUGL��%LU�ELOJLVD\DUGD�LúOHWLP�VLVWHPL�ROPDGDQ�EDúND�KLoELU�
\D]ÕOÕP�oDOÕúPD\DFD÷Õ� LoLQ� oRN�DoÕNWÕU�NL�EX�SD]DUÕ� NRQWURO�HGHQ�úLUNHW��ELOJLVD\DU�VHNW|U���]HULQGH�
YHULWDEDQÕ�YH�WLFDUL�\D]ÕOÕPODU�JLEL�GL÷HU�\D]ÕOÕP�SD]DUODUÕQÕ�NRQWURO�HGHQ�úLUNHWOHUGHQ�oRN�GDKD�E�\�N�
ELU�J�FH�VDKLSWLU���
0HWDIRUODU�'�Q\DVÕ��
øON� NLúLVHO� ELOJLVD\DUODUÕ� SL\DVD\D� V�UHQ� $SSOH�� 0DF26� LOH� GH� LON� JUDILN� DUD\�]H� VDKLS� LúOHWLP�
VLVWHPLQL� JHOLúWLUHQ� úLUNHW� ROGX��*UDILN� DUD\�]� NLúLVHO� ELOJLVD\DU� SD]DUÕQGDNL� SDWODPDQÕQ� HQ� |QHPOL�
XQVXUODUÕQGDQ�ELULGLU��$QFDN�EXQXQ�|QHPLQL�0LFURVRIW�$SSOH
GDQ�GDKD�ID]OD�NDYUDGÕ�YH�:LQGRZV�����
LOH�E�W�Q�SD]DUD�HJHPHQ�ROGX��*UDILN�DUD\�]�WDPDPHQ�PHWDIRUODU��]HULQH�NXUXOX�ELU�NDYUDPGÕU���
*HUHN� 0DF26
GD� JHUHN� :LQGRZV
GD� WHPHO� PHWDIRU� �PDVD�VW��G�U�� *UDILN� DUD\�]GH� ELU� GRV\D�
�JHQHOOLNOH� �G|N�PDQ�� GHQLU�� HNUDQ
GD� ��PDVD�VW��� RODUDN� DGODQGÕUÕOÕU�� ELU� SHQFHUH� RODUDN�
PHWDIRUODúWÕUÕOÕU��3HQFHUH�JHQHOOLNOH�ELU�G|N�PDQ�LoLQ�ID]OD�N�o�NW�U�YH�G|N�PDQGD��GRODúPDN��YH\D�
�JH]LQPHN�� LoLQ� �IDUH�� LOH� �\XYDUODPD� oXEX÷XQX�� �VFUROOEDU�� �WÕNODPDQÕ]�� YH\D� �V�U�NOHPHQL]��
JHUHNPHNWHGLU��'|N�PDQ� LoHUL÷LQL� �\|QHWPHN�� LoLQ� �PHQ�OHUGHQ�� \DUDUODQDELOLUVLQL]��'|N�PDQODUÕ�
ELU� �GRV\DGD�� �VDNOD\DELOLU�� YH� GDKD� VRQUD� JHUHNWL÷LQGH� EDúND� ELU� �SHQFHUH\H�� \HQLGHQ�
�\�NOH\HELOLUVLQL]��� $UWÕN� LKWL\DFÕQÕ]� NDOPDGÕ÷ÕQGD� GRV\D\Õ� �o|S� NXWXVXQD�� �DUWÕN� ND÷ÕWODUÕQ� JHUL�
G|Q�ú�P� LoLQ� GH÷HUOHQGLULOGL÷L� J�Q�P�]GH� �JHUL� G|Q�ú�P� NXWXVXQD��� DWDELOLU� YH� RQGDQ�
NXUWXODELOLUVLQL]���
.XúNXVX]�GDKD�ELUoRN�PHWDIRU�|UQH÷L�YHUPHN�YH�KHSVLQL�WHN�WHN�LQFHOHPHN�P�PN�Q��$QFDN�VDGHFH�
WHN�ELU�V|]F�N��G|N�PDQ��ELOH�LúOHWLP�VLVWHPOHULQGHNL�PHWDIRUODUÕQ�NXOODQÕPÕ�LOH�LOJLOL�NLPL�LSXoODUÕQÕ�
YHUPH\H�\HWL\RU��*HUoHN�G�Q\DGD� G|N�PDQ�ELU� úH\LQ�NHVLQ�� GH÷LúPH]�YH� VDELW� ELU� ND\GÕ� DQODPÕQD�
JHOL\RU��)DNDW�ELOJLVD\DU�G|N�PDQODUÕ�GH÷LúNHQ�YH�NÕVD�|P�UO��YHULOHUGLU��dR÷X�]DPDQ�|]HOOLNOH�ELU�
G|N�PDQ��]HULQGH�GH÷LúLNOLN�\DSDUNHQ�ND\ÕWOÕ�RODQOD�HNUDQGD�J|U�OHQ�ELUELULQGHQ�WDPDPHQ�IDUNOÕGÕU��
�.D\GHW�H� EDVWÕ÷ÕQÕ]� KHU� DQ� G|N�PDQÕQ� ELU� |QFHNL� YHUVL\RQXQX� VLOL\RU� YH� HNUDQGDNL� LOH�
GH÷LúWLUL\RUVXQX]�� 'ROD\ÕVÕ\OD� �ND\GHWPHN�� ELOH� \DQOÕú� ELU� WDQÕPODPD�� �HVNL� YHUVL\RQX� DWPDN� YH�
\HQLVLQL�ND\GHWPHN��GDKD�DoÕNOD\ÕFÕ�ROXU���
8]XQ� ]DPDQ� NHOLPH� LúOHPFL� NXOODQDQ� KHUNHV� X]XQ� VDDWOHU� VRQXFX� \D]ÕODQ� ELU� \D]ÕQÕQ� ELOJLVD\DUÕQ�
NLOLWOHQPHVL�\D�GD�HOHNWULNOHULQ�NHVLOPHVL�VRQXFX�ND\EROPDVÕQÕ�\DúDPÕúWÕU��<D]Õ�HNUDQGDQ�JLGLQFH\H�
NDGDU�EL]H�VDQNL�NDOHPOH�ELU�ND÷ÕGD�\D]ÕOPÕú�NDGDU�JHUoHN�YH�NDOÕFÕ�JHOLU��$QFDN�ELU�VRQUDNL�DQ�VDQNL�
GDKD�|QFH�KLo�YDUROPDPÕú�JLEL�ELUGHQYH�JHUL�G|Q�OPH]�ELU�úHNLOGH�\RN�ROXU��.XOODQÕFÕ�JHUoHNWH�VDKWH�
ELU�PHWDIRUXQ�LoLQGH�\DúDGÕ÷Õ�YH�G�ú�QG�÷��GX\JXVX\OD�EDúEDúD�NDOÕU���
0HWDIRUODU�ELOJLVD\DUODUÕQ�NXOODQÕPÕQÕ�NROD\ODúWÕUÕ\RU��$QFDN�oR÷X�N|W��VHoLOPLú�PHWDIRUODUGÕU��1DVÕO�
NXOODQÕODFDNODUÕQÕ� |÷UHQPHN� oR÷X� ]DPDQ� ELU� V|]F�N�R\XQXGXU�� �SHQFHUH��� �G|N�PDQ��� �VDNODPDN��
JLEL� HVNL� V|]F�NOHULQ� \HQL� DQODPODUÕQÕ� �oR÷X� ]DPDQ� HVNLVL\OH� oHOLúNLOL�� |÷UHQPHN� ]RUXQGDVÕQÕ]��
$QFDN�EX�\|QWHP�LQDQÕOPD]�ELoLPGH�oDOÕúPDNWDGÕU��HQ�D]ÕQGDQ�WLFDUL�DoÕGDQ��$SSOH�YH�0LFURVRIW
XQ�
EX�LúWHQ�ND]DQGÕ÷Õ�SDUD\Õ�G�ú�QG�÷�Q�]GH���
.D\QDNODU��
�� *OHLFN��-DPHV��1HZ�<RUN�7LPHV�0DJD]LQH����.DVÕP�������
�� 1HZPDQ�� 1DWKDQ�� )URP�0LFURVRIW�:RUG� WR�0LFURVRIW�:RUOG� 1HW$FWLRQ�7KH� 7LGHV� &HQWHU��

������KWWS���ZZZ�QHWDFWLRQ�RUJ�PVRIW�ZRUOG�06:RUG�:RUOG�KWPO��
�� 0LOODUFK��)UDQFLVFR�0RQRSROLHV�[�2SHQ�6WDQGDUGV�/RQGRQ��8.��ùXEDW��������
�� .LP�� 6DQJEDH��� +DUW�� -HIIUH\� $��� 7KH� *OREDO� 3ROLWLFDO� (FRQRP\� RI� :LQWHOLVP�

KWWS���ZZZ�YLL�RUJ�SDSHUV�ZLQWOLVP�KWP��
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