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g]HW
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8076�¶H�JHoLúWHNL�LON�DúDPD�RODQ�*356�VLVWHPL�NÕVDFD�DoÕNODQPÕúWÕU��8076�¶GH�HULúLP�\|QWHPOHUL�
)''�YH�7''� oDOÕúPD� NRQXPODUÕ� YHULOPLúWLU��8076� úHEHNHVLQLQ� ,3� WDEDQOÕ� |]HOOLNOHUL� DoÕNODQDUDN�
8076¶LQ�SD]DU�JHOLúLPL�YHULOPLúWLU��
*LULú�
(OHNWURPDQ\HWLN� GDOJDODUÕ� NXOODQDUDN� HOHNWULNVHO� KDEHUOHúPHQLQ� JHUoHNOHúWLULOPHVL� LQVDQOÕ÷D� ELUoRN�
\HQL� LPNDQ� YH� NROD\OÕN� VD÷ODPÕúWÕU�� +DUHNHW� KDOLQGH� LNHQ� LNL� \|QO�� KDEHUOHúPH� LVWH÷L� �*H]JLQ�
+DEHUOHúPH�QLQ�ROXúPDVÕQD�QHGHQ�ROPXúWXU���
��
+DUHNHW� HGHELOHQ� YHULFL�DOÕFÕ� ELULPL� LOH� \LQH�KDUHNHW� HGHELOHQ� GL÷HU� YHULFL�DOÕFÕ� ELULP�YH\D�ELULPOHU�
DUDVÕQGD�\DSÕODQ� LNL� \|QO��KDEHUOHúPH\H�JH]JLQ�KDEHUOHúPH�GHQLU��*H]JLQ�KDEHUOHúPH�NXOODQÕPÕQD�
DUWDQ� WDOHS� GDKD� ID]OD� IUHNDQV� �NDQDO�� NXOODQÕPÕQÕ� JHUHNWLUPHNWHGLU�� )UHNDQV� NDQDOODUÕ� VÕQÕUOÕ�
ROGX÷XQGDQ� JH]JLQ� KDEHUOHúPH\H� RODQ� ID]OD� WDOHEL� NDUúÕODPDN� LoLQ� +�FUHVHO� *H]JLQ� +DEHUOHúPH�
VLVWHPL� JHOLúWLULOPLúWLU�� +�FUHVHO� *H]JLQ� +DEHUOHúPHGH�� KDEHUOHúHPH� DODQÕ� K�FUH� GHQLOHQ� N�o�N�
E|OJHOHUH� D\UÕOPDNWD� YH� K�FUHGH� NXOODQÕODQ� IUHNDQVODU� EX� K�FUHGHNL� 7HPHO� LVWDV\RQ� YHULFLVLQLQ�
J�F�Q��HWNLOHPH\HFH÷L�X]DNOÕNWDNL�EDúND�ELU�K�FUHGH�WHNUDU�NXOODQÕOPDNWDGÕU���
��
*H]JLQ�+DEHUOHúPH�����¶OÕ�\ÕOODUGD�$�%�'�
GH�YH������\ÕOODUÕQGD�$YUXSD¶GD�WHN�K�FUHOL�DQDORJ�DUDo�
WHOHIRQODUÕQÕQ�NXOODQÕOPDVÕ\OD�EDúODQPÕúWÕU��'DKD�VRQUD�����¶OHULQ�VRODUÕQD�GR÷UX�ELULQFL�QHVLO� ��*��
GL\H�DGODQGÕUÕODQ�K�FUHVHO�DQDORJ�JH]JLQ�WHOHIRQODU�NXOODQÕOPÕúWÕU��$QDORJ�KDEHUOHúHPH�WHNQRORMLVLQL�
NXOODQDQ�ELULQFL�QHVLO���*��*H]JLQ�+DEHUOHúPH�6LVWHPL��*+6���VHV�NDOLWHVL��NDSDVLWH��NDSVDPD�DODQÕ�
DUWÕUÕOPDVÕ� YH� YHUL� LOHWLP� LVWHNOHULQL� NDUúÕOD\DPDPÕúWÕU�� %X� SUREOHPOHULQ� o|]�P�� LoLQ� VD\ÕVDO�
KDEHUOHúPH� WHNQRORMLVLQL� NXOODQDQ� LNLQFL� QHVLO� ��*�� *+6� JHOLúWLULOPLúWLU�� *60� NDEORVX]� HULúLP�
WHNQL÷L�LOH�WHOVL]�ED÷ODQWÕVÕ�NXUDQ�EX�VLVWHP��\�NVHN�KÕ]GD�KDUHNHW�HGHQ�DERQHOHULQ�NHVLQWLVL]�LOHWLúLP�
LoLQGH�NDODELOPHOHUL�LoLQ�WHPHO�LVWDV\RQX�GH÷LúWLUPH�YH�JLULúLP�JLGHUPH�\HWHQHNOHUL�LOH�GRQDWÕOPÕúWÕU���
��
%XJ�Q� NXOODQGÕ÷ÕPÕ]� *60� VLVWHPL� ELU� �*� *H]JLQ� KDEHUOHúHPH� VLVWHPLGLU�� �*� JH]JLQ� WHOHIRQODU�
����¶GH�SL\DVD\D�V�U�OP�ú�NXOODQÕPÕ�E�\�N�KÕ]OD�\D\JÕQODúPÕúWÕU���
��
��� QHVLO� ��*�� *+6�� JHUoHN� ]DPDQOÕ� oRNOX� RUWDP� �PXOWLPHGLD�� KL]PHWOHUL� VXQDQ� ELU� K�FUHVHO�
KDEHUOHúPH�VLVWHPLGLU�����1HVLO�*+6�¶LQGH�\�NVHN�KÕ]GD�øQWHUQHW�HULúLPL�VD÷ODQDUDN�KDUHNHWOL�UHVLP��
VHV��GDWD�YH�JUDILN�ELOJLOHUL�GH�\�NVHN�KÕ]ODUGD�LOHWLOHELOHFHNWLU��%X�KL]PHWOHUL�VXQDELOPHN�LoLQ�VDELW�
HULúLPGH� ��0ELW�V�� \D\D� KÕ]ÕQGD� ����NELW�V�� �LOHULGH���0ELW�V�� WDúÕWOD� VH\DKDW�KÕ]ODUÕQGD�����NELW�V��
�LOHULGH�����NELW�V��ELOJL�KÕ]ODUÕQD�JHUHNVLQLP�YDUGÕU���
��
+DUHNHWOL�UHVLP�LOHWLPLQGH�úLPGLOLN�DPDoODQDQ��79�\D\ÕQODUÕQÕ�03(*��JLEL�ELU�\|QWHP�LOH���0ELW�V�
KÕ]OD�VÕNÕúWÕUÕS�WHOVL]�K�FUHVHO�HULúLP�LOH�NRQXWODUD�XODúWÕUPDNWÕU���
��
��� 1HVLO� *+6� LoLQ� �LODYH� EDQWODUOD� ELUOLNWH�� ��������0+]�� ����������0+]�� ����������0+]� YH�
����������0+]�IUHNDQV�EDQWODUÕ�,78�WDUDIÕQGDQ�D\UÕOPÕúWÕU���
ho�QF��1HVLO�*H]JLQ�+DEHUOHúPH�6LVWHPL
�*�6WDQGDUWODUÕQÕQ�*HOLúLPL
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8OXVODUDUDVÕ� 7HOHNRP�QLNDV\RQ� %LUOL÷L� �,78�� ELUELUL� LOH� X\XPVX]� VWDQGDUWODUD� VDKLS� K�FUHVHO�
KDEHUOHúPH�VLVWHPOHULQLQ�KÕ]OÕ�JHOLúLPLQL�WDNLEHQ������\ÕOÕQGD�³�*´�GL\H�WDELU�HGLOHQ�ho�QF��1HVLO�
+DEHUOHúPH�VWDQGDUWODUÕQÕ�JHOLúWLUPHN�LoLQ�oDOÕúPDODUD�EDúODPÕúWÕU���
��
����� \ÕOÕQGD� ,78� �o�QF�� QHVLO� K�FUHVHO� KDEHUOHúPH� VWDQGDUWODUÕQÕQ� JHQHO� DGÕ� RODUDN� ,07������
�,QWHUQDWLRQDO� 0RELOH� 7HOHFRPPXQLFDWLRQV� \HDU� ������ NDEXO� HWPLú�� D\QÕ� \ÕO� $YUXSD� +DEHUOHúPH�
6WDQGDUWODUÕ� (QVWLW�V�� �(76,�� $YUXSD¶GD� �o�QF�� QHVLO� VLVWHPOHU� LoLQ� NXOODQÕODFDN� VWDQGDUWODUÕ�
8QLYHUVDO� 0RELOH� &RPPXQLFDWLRQV� �8076�� DGÕ� DOWÕQGD� ,78� \H� JOREDO� VWDQGDUW� |QHULVL� RODUDN�
VXQPXúWXU�� 86$¶GD� LVH�� .X]H\� $PHULND¶GD� NXOODQÕOPDNWD� RODQ� K�FUHVHO� VLVWHPOHUGHQ� $036� YH�
&'0$�LOH�X\XPOX�RODQ�&'0$�����¶QL��*�JOREDO�VWDQGDUGÕ�RODUDN�|QHUPLúWLU��
��
����� \ÕOÕ� $UDOÕN� D\ÕQGD� LoOHULQGH� $YUXSD¶GDQ� (76,�� -DSRQ\D¶GDQ� $5,%� YH� 7,&�� %LUOHúLN�
'HYOHWOHUGHQ�$16,� YH� .RUH¶GHQ� 77$� JLEL� G�Q\DQÕQ� |QGH� JHOHQ� VWDQGDUW� HQVWLW�OHULQLQ� DOWÕ� WDQHVL�
ho�QF��1HVLO�*H]JLQ�+DEHUOHúPH�VLWHPLQLQ�PHYFXW�*60�DOW�\DSÕVÕ�LOH�X\XPOX�ROPDVÕQÕ�VD÷OD\DFDN�
WHNQLN�|]HOOLN�YH�VWDQGDUWODUÕ�EHOLUOHPHN�DPDFÕ� LOH�ELU�DUD\D�JHOHUHN��ho�QF��1HVLO�2UWDNOÕN�3URMHVL�
�*33� ��*�3DUWQHUVKLS�3URMHFW�� ROXúWXUPXúODUGÕU��'DKD� VRQUDNL� JHOLúPHOHU� LOH� ,07������ELU� G�Q\D�
VWDQGDUGÕ� KDOLQH� JHOPLúWLU�� %X� JHOLúPHOHU� VRQXFXQGD� ,07������ KHU� ELUL� *60� YH� ,6���� úHEHNH�
PLPDULVLQH�X\XPOX��o�LúOHWLP�PRGHOLQL�NDSVD\DQ�&'0$�WDEDQOÕ�ELU�VWDQGDUW�KDOLQH�JHOPLúWLU���
(YUHQVHO�*H]JLQ�+DEHUOHúPH�6LVWHPL��8076��
8076��,07�����¶QLQ�VWDQGDUWODUÕQD�X\JXQ�RODUDN�$YUXSD¶GD�NDEXO�HGLOHQ��o�QF��QHVLO�KDEHUOHúPH�
VLVWHPLGLU�� \�NVHN� KÕ]OÕ� YHUL� LOHWLPLQH� YH� JHUoHN� N�UHVHO� JH]LQPH\H� RODQDN� WDQÕ\DQ� ELU� úHEHNH�
VD÷ODPD\Õ�KHGHIOHPHNWHGLU��
��
<HQL� 8076� úHEHNHVLQLQ� PHYFXW� *60� LúOHWLFLOHULQLQ� NXOODQGÕNODUÕ� úHEHNH� DOW� \DSÕVÕ� �]HULQH�
NXUXOPDVÕ�LúOHWLFLOHU�WDUDIÕQGDQ�WHUFLK�HGLOPHNWHGLU�����QHVLO�YH����QHVLO�VLVWHPOHULQLQ�ELU�DUDGD�oDOÕúPD�
G�ú�QFHVL�úHNLO��µGH�YHULOPLúWLU��
��
øON�DúDPDODUGD�8076��*60�LQ�ELU�JHOLúLPL�JLEL�J|U�QPHVLQH�UD÷PHQ�HVDV�IDUNÕ��NXOODQÕPÕ�LoLQ�\HQL�
OLVDQV�DOPD\Õ�JHUHNWLUHFHN�WDPDPHQ�IDUNOÕ�ELU�IUHNDQV�EDQGÕ�YH�KDYD�DUD�\�]��NXOODQÕODFDN�ROPDVÕGÕU��
��
8076�LQ�6D÷OD\DFD÷Õ�g]HOOLNOHU���

��6HV�NDOLWHVLQGH�DUWÕú�
��%LUH\H�|]HO�X\JXODPDODU�YH�J�YHQOLN�DUWÕúÕ�
��.DSODPD�DODQÕQ�JHQLúOHPHVL�YH�K�FUH�VD\ÕVÕQGD�D]DOPD�
��6LVWHP�SODQODPD��NXUXOXP�YH�LúOHWPH�PDVUDIODUÕQGD�D]DOPD�
��'L÷HU�HOHNWURQLN�FLKD]ODUOD�RODQ�HOHNWURPDQ\HWLN�HWNLGH�D]DOPD�
��$NWDUPDGDQ�ND\QDNODQDQ�oD÷UÕ�ND\ÕSODUÕQGD�D]DOPD�
��.DEORVX]�J�YHQOL�YHUL�WUDQVIHUL��
��(VNL�WHNQRORMLOHUOH�X\XPOXOXN�

8076
LQ�6D÷OD\DFD÷Õ�+L]PHWOHU��
8076
LQ�VD÷OD\DFD÷Õ�KL]PHWOHU�úHNLO��¶GH�J|VWHULOPLú�YH�DúD÷ÕGD�VÕUDODQPÕúWÕU��
��6DQDO�(Y�2UWDPÕ�
8076�NXOODQÕFÕODUÕQD��ED]Õ�LúOHULQL�VDQNL�HYOHULQGH\PLú�JLEL�X]DNWDQ�\DSDELOPHOHULQH�LPNDQ�WDQÕPDVÕ�
G�ú�Q�OHQ�X\JXODPD�DLOHVLQLQ�JHQHO�DGÕGÕU��
��,QWHUQHW�3URWRNRO��h]HULQGHQ�6HV�øOHWLPL�
7HOHIRQ� oD÷UÕODUÕQÕQ� øQWHUQHW� �]HULQGHQ� \|QOHQGLUHUHN� W�P� oD÷UÕODUÕQ� \HUHO� oD÷UÕ\PÕú� JLEL�
�FUHWOHQGLULOPHVLQH�LPNDQ�YHUHQ�ELU�X\JXODPDGÕU�YH�('*(
LQ�JHOPHVL�LOH�LON�GHID�JH]JLQ�WHOHIRQODUGD�
X\JXODQDELOHFHNWLU���
9R,3�\�NVHN�KÕ]�JHUHNWLUPHVLQGHQ�|W�U��VWDQGDUW�VHV�VHUYLVLQH�ELU�DOWHUQDWLI�RODUDN�JHOPH\HFHNWLU���
��+DUHNHWOL�5HVLP�øOHWLPL�
%X�X\JXODPD�DLOHVL�LoHULVLQGH�J|U�QW�O��WHOHIRQODUÕQ�\DQÕQGD�J�YHQOLN�NDPHUDODUÕQÕQ�X]DNWDQ�WDNLEL��
WHOH�NRQIHUDQV�YH�5DG\R�79�\D\ÕQÕ�JLEL�GL÷HU�X\JXODPDODU�GD�JLUPHNWHGLU��
��6DELW�5HVLP�øOHWLPL�
)RWR÷UDI��UHVLP��PHNWXS��SRVWD�NDUWÕ��VXQXPODU��VWDWLN�ZHE�VD\IDODUÕ�JLEL�J|UVHO�LoHULNOHUL�YHUL�LOHWLPL�
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EX�X\JXODPD�DLOHVL�LoHULVLQH�JLUHU��
��(OHNWURQLN�<DUGÕPFÕ�
H�6HNUHWHU��H�$GYLVRU�JLEL�X\JXODPDODU�EX�X\JXODPD�DLOHVL�LoHULVLQGH�\HU�DOÕU��(OHNWURQLN�\DUGÕPFÕODU��
úHEHNH� �]HULQGH�NXOODQÕFÕ� DGÕQD� oDOÕúDQ� YHUL� DUDPD�YH� LOHWPH� LúOHYOHULQL� \�U�WHQ�SURJUDPODU�RODUDN�
G�ú�Q�OHELOLU��
��<D]ÕOÕP�7UDQVIHUL�
8076�LQ�úX�DQNL�LQWHUQHW�HULúLPLQGHQ�GDKD�\�NVHN�YHUL�KÕ]ODUÕQD�XODúPDVÕ\OD�JHOHFHNWH�\D]ÕOÕPODUÕQ�
JH]JLQ�FLKD]ODU�DUDFÕOÕ÷Õ�LOH�WUDQVIHU�HGLOHELOHFH÷L�G�ú�Q�OPHNWHGLU��
8076¶H�*HoLú�6HQDU\RODUÕ
8076
H�JHoLúLQ�WHPHO�RODUDN��o�DúDPDGD�JHUoHNOHúHFH÷L�|QJ|U�OPHNOH�ELUOLNWH�WDP�RODUDN�QH�úHNLOGH�
RODFD÷Õ�EHOLUOL�GH÷LOGLU�EX�GDKD�oRN�úHEHNH�LúOHWLFLOHULQLQ�WHUFLKLQH�ED÷OÕ�RODQ�ELU�NRQXGXU��8076�¶H�
JHoLúWH�L]OHQHELOHFHN�oHúLWOL�DúDPDODU�úHNLO��¶GH�J|VWHULOPLúWLU��
��
ho�QF��QHVLO¶H�JHoLú�\|QWHPOHULQGHQ�ELUL�úX�úHNLOGHGLU�� øON�DúDPD�RODUDN�PHYFXW�*60�úHEHNHVLQLQ�
,3� YH� ;���� JLEL� SDNHW� DQDKWDUODPD� WDEDQOÕ� úHEHNHOHUH� ED÷ODQPDVÕQÕ� RODQDNOÕ� NÕODQ� *356¶H� JHoLú��
LNLQFL�DúDPD�RODUDN�('*(�VWDQGDUGÕQD�JHoLú�YH�VRQ�RODUDN�WD�8076
H�JHoLúWLU��
*356
*356� �*HQHUDO� 3DFNHW� 5DGLR� 6HUYLFH�� PHYFXW� *60� ùHEHNHVL� �]HULQGHQ� \�NVHN� KÕ]OÕ� SDNHW� YHUL�
LOHWLúLPLQL� VD÷OD\DQ�ELU� WHNQRORML� ROXS� øQWHUQHW�JLEL�SDNHW�YHUL� úHEHNHOHULQH�NDEORVX]�HULúLPL�E�\�N�
RUDQGD�EDVLWOHúWLUHQ�YH�JHOLúWLUHQ�\HQL�ELU�WDúÕ\ÕFÕ�VHUYLVLGLU��
��
+�FUHVHO� JH]JLQ� WHOHIRQ� YH� øQWHUQHW� NXOODQÕFÕODUÕQGDNL� DUWÕú� K�FUHVHO� NDEORVX]� YHUL� úHEHNHOHUL� LoLQ�
E�\�N�ELU�SD]DU�KHGHIOHPHNWHGLU��%LUNDo�\ÕO�LoLQGH�\�NVHN�SHUIRUPDQVOÕ�NDEORVX]�øQWHUQHW�HULúLPLQH�
E�\�N� WDOHS� RODFDN� DQFDN� PHYFXW� K�FUHVHO� YHUL� VHUYLVOHUL� NXOODQÕFÕODUÕQ� YH� KL]PHW� VD÷OD\ÕFÕODUÕQ�
LVWHNOHULQL�NDUúÕOD\DPD\DFDNWÕU��
��
.XOODQÕFÕ� DoÕVÕQGDQ�� YHUL� WUDQVIHU� KÕ]ODUÕQÕQ� G�ú�N� ROPDVÕ�� ED÷ODQWÕQÕQ� NXUXOPDVÕQÕQ� SHN� oRN�
NXOODQÕFÕ\D�NDUPDúÕN�JHOHQ�LúOHPOHU�LoHUPHVL�YH�X]XQ�V�UPHVL�YH�EXQODUÕQ�|WHVLQGH�VD÷ODQDQ�KL]PHWLQ�
SDKDOÕ�ROPDVÕ�PHYFXW�úHEHNH��]HULQGHQ�YHUL�LOHWLPLQLQ�PDKVXUODUÕGÕU���
��
0HYFXW�K�FUHVHO�úHEHNHQLQ�GHYUH�DQDKWDUODPDOÕ�\DSÕVÕQGDQ�GROD\Õ�W�P�WUDILN�NDQDOÕ�ELU�WHN�NXOODQÕFÕ�
WDUDIÕQGDQ� LúJDO� HGLOLU��%X� LVH� ]DWHQ� VÕQÕUOÕ� RODQ� KDYD� DUD� \�]�� ND\QDNODUÕQÕQ� YHULPVL]� NXOODQÕPÕQD�
VHEHS�ROXU��%XQXQ�\DQÕQGD�SDNHW�DQDKWDUODPDOÕ�úHEHNHGH�WUDILN�NDQDOÕ�VDGHFH�LKWL\Do�GX\XOGX÷XQGD�
LúJDO�HGLOLU�YHUL�LOHWLPL�JHUoHNOHúWLNWHQ�KHPHQ�VRQUD�VHUEHVW�NDOÕU�GROD\ÕVÕ�LOH�SHN�oRN�NXOODQÕFÕ�D\QÕ�
IL]LNVHO�NDQDOÕ�SD\ODúDELOLU��
��
hFUHWOHQGLUPH� DoÕVÕQGD� GD� PHYFXW� úHEHNHOHU� NDQDOÕQ� PHúJXO� HGLOPH� V�UHVL� LOH� RUDQWÕOÕ� RODUDN�
�FUHWOHQGLULOGL÷L� LoLQ� NXOODQÕFÕ� DoÕVÕQGDQ� PDKVXUOXGXU�� 3DNHW� $QDKWDUODPDOÕ� úHEHNHGH� LVH�
�FUHWOHQGLUPH�WUDQVIHU�HGLOHQ�YHUL�PLNWDUÕ��]HULQGHQ�\DSÕOÕU�EX�GD�V�UHNOL�KDWWD�NDOPD\Õ�RODQDNOÕ�NÕODU��
��
0HYFXW� *60� úHEHNHVLQLQ� YHUL� LOHWLPLQGHNL� \HWHUVL]OLNOHULQGHQ� GROD\Õ� $036� ,6���� YH� ,6����� GD�
NXOODQÕODQ� &33'� YH� *60� LoLQ� *356� ROPDN� �]HUH� LNL� K�FUHVHO� SDNHW� DQDKWDUODPD� WHNQRORMLVL�
JHOLúWLULOPLúWLU��
��
*356�¶LQ�|]HOOLNOHUL�KÕ]��V�UHNOLOLN��øQWHUQHW�HULúLPLQH�LPNDQ�YHUPHVLGLU��
*356
LQ�8\JXODPDODUÕ��

��&KDW��6DQDO�0XKDEEHW��
��<D]ÕOÕ�YH�*|UVHO�%LOJL�7UDQVIHUL�
��6DELW�5HVLP�7UDQVIHUL�
��+DUHNHWOL�5HVLP�7UDQVIHUL�
��:(%�*|VWHULPL�
��'RNXPDQ�3D\ODúÕPÕ�YH�2UWDNODúD�dDOÕúPD�
��0�]LN�<D\ÕQÕ�
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��.XUXPVDO�0DLO�
��øQWHUQHW�0DLO�
��$UDo�7DNLEL��

*356¶LQ�6ÕQÕUODPDODUÕ��
*356�� úX� DQNL� YHUL� LOHWLP� KÕ]Õ� YH� VSHNWUXP� NXOODQÕPÕ� LOH� NÕ\DVODQGÕ÷ÕQGD� oRN� |QHPOL� |]HOOLNOHUH�
VDKLS�ROPDVÕQD�UD÷PHQ�DúD÷ÕGDNL�JLEL�|]HWOHQHELOHFHN�ELU�WDNÕP�VÕQÕUODPDODUD�VDKLSWLU��

��.XOODQÕFÕODUD�6ÕQÕUOÕ�+�FUH�.DSDVLWHVL��
��3UDWLNWHNL�+Õ]�'�ú�NO�÷��
��9HULPVL]�0RG�ODV\RQ��
��*HoLú�*HFLNPHOHUL��

*356¶L� PHYFXW� *60� úHEHNHVLQH� X\GXUDELOPHN� LoLQ� *356� GHVWHN� G�÷�POHUL� RODUDN� WDQÕPODQDQ�
6*61� YH� **61� ELOHúHQOHUL� *60� DOW� \DSÕVÕQD� HNOHQPLúWLU�� ùHNLO� �� *356� VLVWHP� PLPDULVLQL�
J|VWHUPHNWHGLU��
8076�(ULúLP�<|QWHPL�
+DYD�$UD�\�]��YH�g]HOOLNOHUL�
%X�J�Q�Q�JH]JLQ� WHOHIRQ�NXOODQÕFÕODUÕ� ELQD� LoOHULQGHQ�� úHKLU� LoOHULQH�YH�KDWWD�NÕUVDO�E|OJHOHUH�NDGDU�
SHN� oRN�RUWDPGD� IDUNOÕ� KÕ]ODUGD� VH\DKDW�KDOLQGH\NHQ�KDEHUOHúPHN�GXUXPXQGDODU�� GROD\ÕVÕ\OD� IDUNOÕ�
RUWDPODUGD� IDUNOÕ� NXOODQÕFÕ� \R÷XQOXNODUÕ� RUWD\D� oÕNDFDNWÕU�� 8076� .DUDVDO� 5DG\R� (ULúLP� 6LVWHPL�
�875$�� ¶QLQ� W�P� EX� NRúXOODUGD� |QJ|U�OHQ� NDEORVX]� \�NVHN� WD\I� YHULPOL÷L� YH� VHUYLV� NDOLWHVLQL�
VD÷ODPDVÕ�EHNOHQPHNWHGLU��
��
�����\ÕOÕQGD�'�Q\D�øGDUL�5DG\R�.RQIHUDQVÕQGD��:RUOG�$GPLQLVWUDWLYH�5DGLR�FRQIHUHQFH��:5$&��
\HQL�UDG\R�VSHNWUXPXQXQ�����0+=�OLN�E|O�P���NDUDVDO�YH�X\GX�VHUYLVOHULQH�D\UÕOPÕúWÕU��7DEOR��¶GH�
J|U�OG�÷�� JLEL� EXQXQ� �� *+]� EDQGÕQGDNL� ����0+]� NÕVPÕ� ,78� WDUDIÕQGDQ� NDUDVDO� �*� VHUYLVOHULQH�
WDKVLV� HGLOPLúWLU�� $QFDN� 8076
LQ� NDOÕFÕ� ROPDVÕQÕ� YH� LOHULGH� GR÷DELOHFHN� \�NVHN� EDQW� JHQLúOL÷L�
WDOHSOHULQL�NDUúÕOD\DELOPHN�DPDFÕ\OD�0D\ÕV������GH�øVWDQEXO¶GD�:5&������J|U�úPHOHUL�VRQXFXQGD�
����������0+]�IUHNDQV�DUDOÕ÷Õ�JHQLúOHPH�IUHNDQV�DUDOÕ÷Õ�RODUDN�WDKVLV�HGLOPLúWLU���
+�FUH�<DSÕVÕ
8076�XOXVDO�NDUDVDO�YH�N�UHVHO�X\GX�ELOHúHQOHULQL�NDSVD\DFDN�úHNLOGH�W�P�G�Q\DGD�JHoHUOL�RODFDN�
ELU�VLVWHP�RODUDN�G�ú�Q�OP�úW�U��6LVWHP�oRN�PRGOX�YH�oRN�EDQGOÕ�JH]JLQ�WHOHIRQODU�VD\HVLQGH�WHPHO�
KL]PHWOHU� LoLQ� PHYFXW� LNLQFL� QHVLO� úHEHNHVLQL� GH� NXOODQDUDN� oRN� JHQLú� ELU� NDSVDPD� DODQÕQD�
NDYXúDFDNWÕU��8076�NDSVDPD�DODQODUÕ�úHNLO��¶GH�YHULOPLúWLU��
��
(WNLOL� ELU� NDSVDPD� DODQÕ� LoLQ� SLNR�� PLNUR� YH� PDNUR� K�FUH� \DSÕODUÕ� LOH� X\GX� JH]JLQ� úHEHNHOHULQLQ�
NXOODQÕOPDVÕ� G�ú�Q�OPHNWHGLU�� %X� K�FUH� YH� úHEHNH� \DSÕODUÕ� KL\HUDUúLN� K�FUH� \DSÕODUÕ� RODUDN�
DGODQGÕUÕOÕU�YH�úHEHNH�LúOHWLFLVLQLQ�LKWL\DoODUÕQD�J|UH�G�]HQOHQLUOHU��
��
gUQH÷LQ� GHYUH� DQDKWDUODPDVÕ� JHUHNWLUHQ� LúOHPOHU� YH\D� YHUL� LOHWLPL� SLNR� K�FUHOHU� WDUDIÕQGDQ�
\�U�W�O�UNHQ�úHKLU�LoLQGH�\D\D�KÕ]ÕQGDNL�\�NVHN�KÕ]OÕ�YHUL�WUDIL÷L�PLNUR�K�FUH��]HULQGHQ�\�NVHN�KÕ]OD�
VH\DKDW�KDOLQGHNL�G�ú�N�YHUL�WUDIL÷L�GH�PDNUR�K�FUH�WDUDIÕQGDQ�\�U�W�O�U��
(ULúLP�<|QWHPL
%LOLQGL÷L�JLEL�*60�GH�����.+]�EDQG�JHQLúOL÷L�RODQ�NDQDOODU�7'0$�\ROX\OD�VHNL]�]DPDQ�GLOLPLQH�
D\UÕOPDNWDGÕU��+HU�ELU�]DPDQ�GLOLPL�D\UÕ�ELU�NRQXúPD\Õ� WDúÕPDNWDGÕU��8076�GH�WDPDPHQ�IDUNOÕ�ELU�
PDQWÕNOD�ELUGHQ�oRN�NDQDO�&'0$�WHNQL÷L�VD\HVLQGH�D\QÕ�JHQLú�EDQGOÕ��:&'0$�LoLQ���0+]��.DQDO�
�]HULQGHQ�oR÷XOODQPDNWDGÕU��
��
&'0$�GH�ELOJL�� ELU� NRG� IRQNVL\RQX� LOH� oDUSÕOÕU��.RG� IRQNVL\RQX� WDúÕQDQ�ELOJLGHQ�GDKD�\�NVHN�ELW�
KÕ]ÕQD�VDKLSWLU�YH�WDúÕQDQ�LúDUHWLQ�GDKD�JHQLú�ELU�EDQGD�\D\ÕOPDVÕQÕ�VD÷ODPDNWDGÕU��(OGH�HGLOHQ�LúDUHW��
5)�WDúÕ\ÕFÕ\D�PRG�OH�HGLOLU�YH�LOHWLP�JHUoHNOHúLU��$OÕFÕ�WDUDIÕQGD�LVH�DOÕQDQ�LúDUHW�LOHWLPGH�NXOODQÕODQ�
NRG� IRQNVL\RQXQXQ� ELU� EHQ]HUL� LOH� oDUSÕOÕU�� 6HQNURQL]DV\RQXQ� WDP� RODUDN� VD÷ODQGÕ÷Õ� GXUXPGD� EX�
oDUSÕPGDQ� HOGH� HGLOHQ�� EDúODQJÕoWDNL� GDU� EDQGOÕ� ELOJL� LúDUHWL� RODFDNWÕU�� $QODúÕODFD÷Õ� �]HUH� LOHWLPLQ�
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KDQJL�NRG�IRQNVL\RQX�DUDFÕOÕ÷Õ�LOH�\DSÕODFD÷Õ�DOÕFÕ�YH�YHULFL�WDUDIÕQGDQ�ELOLQPHOLGLU��
��
*|QGHULOHFHN�YHULQLQ�oDUSÕOGÕ÷Õ�NRG�IRQNVL\RQXQXQ�ELW�KÕ]Õ�FKLS�KÕ]Õ�RODUDN�DGODQGÕUÕOÕU��8076�LoLQ�
|QHULOHQ�FKLS�KÕ]Õ������0FKLSV�V�YH\D�������0FKLSV�V�RODUDN�EHOLUOHQPLúWLU��.RG�IRQNVL\RQX�RODUDN�
DGODQGÕUÕODQ�EX�IRQNVL\RQODU�ELUELULQH�RUWDJRQDO�RODQ�|]HO�IRQNVL\RQODUGÕU��
��
+HU�ELU�NRQXúPD� LoLQ� IDUNOÕ� ELU�NRG� IRQNVL\RQX�NXOODQDUDN�NDSDVLWH�DUWWÕUÕOPDVÕQD�NDUúÕQ�EXQXQ�ELU�
VÕQÕUÕ�YDUGÕU��d�QN��VLVWHPH�HNOHQHQ�KHU�\HQL�LúDUHW�WRSODP�J�U�OW�\��DUWWÕUPDNWDGÕU��.DSDVLWH�VÕQÕUÕ��
HOGH� HGLOHQ� LúDUHWLQ� o|]�OHELOPHVLQH� L]LQ� YHUHQ� PDNVLPXP� WRSODP� J�U�OW�� VHYL\HVLQH� XODúÕOGÕ÷Õ�
GH÷HUGLU��'ROD\ÕVÕ\OD�NDSDVLWH��*60¶GH�ROGX÷X�JLEL�HQWHJUH�HGLOHQ�WDúÕ\ÕFÕ�LOH�VÕQÕUOÕ�GH÷LO��NXOODQÕFÕ�
VD\ÕVÕQÕQ�\DQÕ� VÕUD�R�DQGD�JHUoHNOHúHQ�X\JXODPDODUD��NXOODQÕFÕODUÕQ� WHPHO� LVWDV\RQ��%6��X]DNOÕ÷ÕQD��
DOGÕNODUÕ� LúDUHW� VHYL\HVLQH� ED÷OÕGÕU�� %|\OH� ROXQFD� UDG\R� úHEHNH� SODQODPD� DúDPDVÕQGD� W�P� EX�
GXUXPODUÕQ�J|]�|Q�QH�DOÕQPDVÕ�JHUHNPHNWHGLU��
)UHNDQV�.XOODQÕPÕ
8076¶�GH�KHU�%6¶�GH�YH�KHU�%6¶�LQ�KHU�VHNW|U�QGH�D\QÕ�\XNDUÕ�ED÷ODQWÕ��XSOLQN��YH�DúD÷Õ�ED÷ODQWÕ�
�GRZQOLQN��IUHNDQVÕ�NXOODQPDNWDGÕU��%X�*60¶�GH�ROGX÷X�JLEL�D\QÕ�NDQDO�JLULúLPH�QHGHQ�ROPDNWDGÕU��
$QFDN�NXOODQÕODQ�NRG�IRQNVL\RQODUÕ�VD\HVLQGH�EX�SUREOHPLQ��VWHVLQGHQ�JHOLQPHNWHGLU��'L÷HU�%6�µGHQ�
YH\D�D\QÕ�%6�µLQ�IDUNOÕ�VHNW|UOHULQGHQ�JHOHFHN�RODQ�D\QÕ�NDQDO�JLULúLPL��JHQLú�EDQW�J�U�OW�V��GHQHQ�
WRSODP�J�U�OW�Q�Q�DUWPDVÕQD�VHEHS�RODFDNWÕU��7RSODP�J�U�OW��GH�DOÕFÕQÕQ�LVWHQLOHQ�LúDUHWL�o|]PHVLQL�
]RUODúWÕUDFDNWÕU��'ROD\ÕVÕ\OD�&'0$�KDYD�DUD�\�]�QGH�WHN�ELU�JH]JLQ�LVWDV\RQGDQ�JHOHFHN�D\QÕ�NDQDO�
JLULúLPL�GH÷LO�W�P�JH]JLQ�ELULPOHUGHQ�ND\QDNODQDQ�WRSODP�J�U�OW��|QHPOLGLU��
+�FUHQLQ�'DUDOÕS�*HQLúOHPHVL�
&'0$�¶GD�ELU�K�FUHQLQ�NDSVDPD�DODQÕ�R�DQGD�R�K�FUHGH� WDúÕQDQ� WUDIL÷H�J|UH�GH÷LúPHNWHGLU��%XQD�
K�FUHQLQ�QHIHV�DOPDVÕ�DQODPÕQGD�³&HOO�%UHDWKLQJ´�GHQLU��
��
gUQHN� RODUDN� JH]JLQ� ELULP� VHUYLV� DOGÕ÷Õ� K�FUHQLQ� NDSVDGÕ÷Õ� DODQÕQ� WDP� VÕQÕUÕQGD� EXOXQX\RU��
GROD\ÕVÕ\OD�WDP�J�oOH�LúDUHW�J|QGHUL\RU��%X�JH]JLQ�ELULPGHQ�JHOHQ�LúDUHW�%6¶�GH�DOÕQÕ\RU�YH�WRSODP�
J�U�OW�� LoHUVLQGH� DQFDN� o|]�OHELOL\RU�� (÷HU� EX� GXUXPGD� EX� K�FUHGHQ� \HQL� ELU� JH]JLQ� ELULP� VHUYLV�
DOPDN� LVWHUVH� ROXúDFDN� WRSODP� J�U�OW�� DUWDFDN� YH� EX� JH]JLQLQ� J|QGHUGL÷L� LúDUHW� DUWÕN� o|]�OHPH]�
RODFDNWÕU��*H]JLQ� ELULP� WDP� J�oOH� LúDUHW� J|QGHUGL÷L� LoLQ� J�F�Q�� GDKD� ID]OD� DUWWÕUDPD]� E|\OHFH� EX�
JH]JLQ� ELULP� DUWÕN� \D� EDúND� K�FUH\H� DNWDUÕODFDN� \D� GD� K�FUH\H� \DNODúPDVÕ� JHUHNHFHNWLU��'L÷HU� ELU�
GH\LúOH�R�K�FUHQLQ�VHUYLV�DODQÕ�GDUDOPÕú�RODFDNWÕU���
&'0$�WHNQRORMLVLQGH�ELU�K�FUHGHQ�VHUYLV�DODQ�JH]JLQ�ELULP�VD\ÕVÕ�DUWWÕNoD�R�K�FUHQLQ�VHUYLV�YHUGL÷L�
DODQ�GD�GDUDOPDNWDGÕU��
8076¶LQ�)''�YH�7''�0RGODUÕ
8076�KDYD� DUD� \�]�� VWDQGDUW� RODUDN�)''� �)UHTXHQF\�'LYLVLRQ�'XSOH[��YH�7''� �7LPH�'LYLVLRQ�
'XSOH[��PRGODUÕQÕ�GHVWHNOH\HFHNWLU��)''¶GH�\XNDUÕ�ED÷ODQWÕ�YH�DúD÷Õ�ED÷ODQWÕ�LoLQ�LNL�IDUNOÕ�IUHNDQV�
NXOODQÕOÕU��7''�µGH�LVH�KHP�\XNDUÕ�ED÷ODQWÕ�KHP�GH�DúD÷Õ�ED÷ODQWÕ�LoLQ�D\QÕ�IUHNDQVÕQ�NXOODQÕOÕU��
��
)''� ¶GH� KHU� LNL� \|QGH� NDSDVLWH� HúLW� RODFDNWÕU� DQFDN� )''� NRQXúPDODUÕ� DVLPHWULN� RODELOLU�� 7''�
PRGXQGD���PV¶OLN�ELU�oHUoHYH����]DPDQ�DUDOÕ÷ÕQD��76��E|O�Q�U��)DUNOÕ�76�¶OHU�\XNDUÕ�ED÷ODQWÕ�YH\D�
DúD÷Õ� ED÷ODQWÕ� LoLQ� NXOODQÕOÕU�� 'H÷LúNHQ� X]XQOXNOX� NRG� IRQNVL\RQODUÕ�� ELUGHQ� oRN� 76� NXOODQÕODUDN�
\�NVHN� KÕ]ODUD� XODúÕODELOPHNWHGLU�� $\UÕFD� 76� ¶OHULQ� \XNDUÕ� ED÷ODQWÕ� YH\D� DúD÷Õ� ED÷ODQWÕ� \|Q�QGH�
NXOODQÕOPDVÕ� NRQXVXQGD� KHUKDQJL� ELU� VÕQÕUODPD� ROPDGÕ÷Õ� LoLQ� DVLPHWULN� LOHWLP� ROGXNoD� X\JXQ� ELU�
PRGGXU��7''�PRGX�EX�QHGHQOH�GDKD�NÕVD�PHVDIHOL��DVLPHWULN�LOHWLPLQ�oRNOXNOD�ROPDVÕ�EHNOHQHQ�ELQD�
LoL�X\JXODPDODUÕQGD�NXOODQÕODFDNWÕU���
8PWV
GH�.XOODQÕODQ�7HNQRORMLOHU
8076�YH�&'0$
&'0$��8076¶LQ��o�QF��NXúDN�NDEORVX]� LOHWLúLP�VWDQGDUGÕ�RODQ�875$¶QÕQ�oRNOX�HULúLP�\|QWHPL�
RODUDN�EHQLPVHQPLúWLU����0ESV�VD\ÕVDO� LOHWLúLPLQ�NDEORVX]�JHUoHNOHQHELOHFH÷L� LQVDQODUÕQ�FHSOHULQGH�
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WDúÕ\DFD÷Õ� &'0$� oRNOX�RUWDP� XoELULPOHUL\OH� ELUELUOHULQH� J|U�QW�� YH� VHV� DNWDUDFDNODUÕ� J�QOHU� oRN�
X]DN�GH÷LOGLU��%D]Õ�NHVWLULPOHUH�J|UH������\ÕOÕQGD�G�Q\DGDNL�JH]JLQ�DERQHOHULQ����¶VL��o�QF��NXúDN�
NDEORVX]� KL]PHWOHUGHQ� \DUDUODQDELOHFHNOHUGLU�� <LQH� oHúLWOL� NHVWLULPOHULQ� YHULOHUL� NXOODQÕODUDN�� �����
\ÕOÕQGD� G�Q\DGDNL� KHU� �� JH]JLQ� XoELULPLQGHQ� �¶�Q�Q� &'0$� WHNQRORMLVLQL� NXOODQDFD÷Õ� LGGLD�
HGLOHELOLU��
��
&'0$��NDEORVX]�RUWDPGD�D\QÕ�IUHNDQV�YH�]DPDQGD�KHUNHVLQ�\DOQÕ]FD�ELUELUL\OH�LOHWLúLP�NXUDELOHFH÷L�
ELU� oRNOX�HULúLP� WHNQL÷LGLU��6RQ���\ÕOGD�&'0$¶GHQ�GDKD�oRN�V|]�HGLOPHVLQLQ�QHGHQL��o�QF��QHVLO�
NDEORVX]�LOHWLúLP�NDYUDPÕQÕQ�GR÷XúX�YH�&'0$�¶QLQ�EX�LOHWLúLPLQ�oHNLUGHN�WHNQRORMLVL�ROXúXGXU���
&'0$¶LQ�hVW�QO�NOHUL

�� $036� �$GYDQFHG� 0RELOH� 3KRQH� 6HUYLFH�� DQDORJ� VLVWHPOHUH� J|UH� ����� NDW� NDW� ID]OD� LOHWLP�
NDSDVLWHVLQH�VDKLS�ROPDVÕ�
��*60�VLVWHPOHULQH�J|UH�����NDW�ID]OD�LOHWLP�NDSDVLWHVLQH�VDKLS�ROPDVÕ�
��$036�VLVWHPOHUH�J|UH�VHV�NDOLWHVLQLQ�GDKD�L\L�ROPDVÕ�
��.XOODQÕODQ�D\QÕ�IUHNDQVWDQ�GROD\Õ�NROD\�VLVWHP�SODQODPDVÕQD�VDKLS�ROPDVÕ��
��.RGODU�ELOLQPHGLNoH�GHPRG�ODV\RQXQ�o|]�QPHVL�oRN�]RU�ROGX÷XQGDQ�JHOLúPLú�J�YHQOL÷H�VDKLS�
ROPDVÕ�
��*H]JLQ�KDEHUOHúPH�FLKD]ODUÕQGD�NRQXúPD�V�UHVLQLQ�ID]OD�ROPDVÕ��
��'DKD�oRN�EDQW�JHQLúOL÷LQH�L]LQ�YHULU��

&'0$¶LQ�<D\ÕOPÕú�6SHNWUXP�7HNQL÷L
<D\ÕOPÕú�VSHNWUXP�WHNQL÷L��VSUHDG�VSHFWUXP���YHUL�LúDUHWLQL�RQGDQ�GDKD�JHQLú�ELU�VSHNWUXPD�\D\PDN�
RODUDN�|]HWOHQHELOLU��%|\OHFH�7'0$�\D�GD�)'0$�VLVWHPOHULQLQ�JHUHN�GX\GX÷XQGDQ�GDKD�JHQLú�ELU�
IUHNDQV� EDQGÕ� LúJDO� HWPHNWHGLU�� &'0$�� JHQLú� EDQG� NXOODQGÕ÷ÕQGDQ� GROD\Õ� VLVWHPLQ� NDSDVLWHVLQL�
DUWWÕUDFDNWÕU��&'0$�µÕQ�VWDQGDUW�GDWD�LOHWLP�KÕ]Õ����0ESV�µGÕU���
ho�QF��1HVLO�YH�,3
8076
LQ� HVDV� KHGHIL� JH]JLQ� øQWHUQHW� NDYUDPÕQÕ� KD\DWD� JHoLUHELOPHNWLU� DQFDN� EX� JHoLú� ELU� V�UHo�
LoHULVLQGH�DúDPDOÕ�RODUDN�JHUoHNOHúHFHNWLU��8076�V�U�P������RODUDN�WDQÕPODQDQ�\HQL�VWDQGDUWODUGD�
W�P� 8076� úHEHNHVLQLQ� ,3� WDEDQOÕ� ROPDVÕ� G�ú�Q�OPHNWHGLU�� 'ROD\ÕVÕ\OD� SDNHW� DQDKWDUODPDOÕ�
úHEHNHOHU� YH� øQWHUQHW� 3URWRNRO�� �,3�¶Q�Q� |QHPL� GDKD� GD� DUWDFDNWÕU�� *H]JLQ� øQWHUQHW� NDYUDPÕQÕQ�
KD\DWD� JHoPHVL\OH� øQWHUQHW� NXOODQÕFÕODUÕQÕQ� VD\ÕVÕQGD� oRN� E�\�N� DUWÕúODU� RODFD÷Õ� EHNOHQPHNWHGLU��
$UWDQ�NDSDVLWH\L�NDUúÕOD\DELOPHN�DPDFÕ� LOH�KDOHQ�NXOODQÕOPDNWD�RODQ� øQWHUQHW�SURWRNRO���]HULQGH�GH�
�����\ÕOÕQGDQ�EHUL�JHOLúWLUPH�oDOÕúPDODUÕ�\�U�W�OPHNWH�YH�EX�oDOÕúPDODUÕQ�VRQXFXQGD�VRQUDNL�QHVLO�,3�
RODUDN�WDQÕPODQDQ�,3Y��SURWRNRO��JHOLúWLULOPLúWLU��
,3�0LPDULVL
,3��E|O�QHUHN�SDNHW�KDOLQH�JHWLULOPLú�YHULOHUL��VHJPHQW��ELULPOHU�DUDVÕQGD�NXUXOPXú�RODQ�LOHWLP�RUWDPÕ�
�D÷���]HULQGHQ�WDúÕPDN�LoLQ�JHOLúWLULOPLú�ELU�LOHWLP�SURWRNRO�G�U��,3��EX�YHUL�SDUoDFÕNODUÕQÕ�7&3�YH\D�
8'3�LOHWLP�\|QWHPOHULQL�NXOODQDUDN�J|QGHULU���
��
øQWHUQHW�NDWPDQÕQGDNL�\D]ÕOÕP�WDUDIÕQGDQ�LOHWLP�\|QWHPL�EHOLUOHQPLú�YHUL�SDUoDFÕNODUÕQD��J|QGHULOPHN�
LVWHQHQ�\HULQ�YH�ND\QDN�\HULQLQ� DGUHVOHUL� LOH�EHUDEHU� LOHWLP�RUWDPÕQGDNL�DQDKWDUODPD�HOHPDQODUÕQÕQ�
NXOODQDFD÷Õ�UHIHUDQV�ELOJLOHULQGHQ�ROXúDQ�ELU�EDúOÕN�ELOJLVL�HNOHQLU��
��
øOHWLP�RUWDPÕQGDNL�DQDKWDUODPD�HOHPDQODUÕ� WDUDIÕQGDQ�J|QGHULOPHN� LVWHQLOHQ�VLVWHPH�XODúWÕUÕODQ�YHUL�
SDNHWOHUL�� DOÕFÕ� WDUDIWDNL� \D]ÕOÕP� WDUDIÕQGDQ� SDNHW� EDúOÕN� ELOJLOHULQGHQ� DUÕQGÕUÕODUDN� LVWHNWH� EXOXQDQ�
X\JXODPD�SURJUDPFÕNODUÕQD�J|QGHULOLU���
,3
QLQ�DQD�|]HOOLNOHUL�
,3�� ,62����� WDQÕPODPDVÕQD� �ED÷ODQWÕVÕ]�D÷�SURWRNRO��YH\D�&/1'��ROGXNoD�EHQ]HUGLU��%LUoRN� ,62�
�����NDYUDPÕ�,3¶GHQ�W�UHWLOPLúWLU��
��
,3�� ED÷ODQWÕVÕ]� VHUYLVH� ELU� |UQHNWLU�� øNL� VLVWHP� DUDVÕQGD� ELU� |Q� oD÷UÕ� NXUXOPDGDQ� WUDILN� DOÕúYHULúL�
\DSÕOPDVÕQÕ� VD÷ODU�� ,3� ED÷ODQWÕVÕ]� ROGX÷XQGDQ�� YHUL� SDNHWOHUL� LNL� VRQ� NXOODQÕFÕ� LVWDV\RQ� DUDVÕQGD�
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ND\ERODELOLU�� %XQGDQ� GROD\Õ� ,3µGH�� SDNHWOHULQ� LOHWLP� VÕUDODUÕQÕ� GHQHWOH\HQ� �VW� NDWPDQ� SURWRNROOHUL�
WDQÕPODQPÕúWÕU��
��
,3�� J|QGHULOPHN� LVWHQLOHQ� YHULOHUL�� GH÷LúLN� E�\�NO�NOHUGH� SDUoDODUD� D\ÕUÕS� J|QGHUHELOLU�� %LU� SDNHW�
ER\XWX� HQ� ID]OD� ����� E\WH� LOH� VÕQÕUOÕGÕU�� %X� QHGHQOH� ,3�� IDUNOÕ� LOHWLP� SURWRNROOHUL� NXOODQDQ� LOHWLP�
RUWDPODUÕ�LOH�GH�X\XPOXGXU��gUQH÷LQ��;����WDEDQOÕ�:$1�¶ODU�WLSLN�RODUDN�����E\WH�YHUL�DODQOÕ�SDNHWOHU�
NXOODQÕUODU��
��
,3Y��<HQL�1HVLO�øQWHUQHW�3URWRNRO��
,SY��RODUDN�GD�ELOLQHQ� ,3�YHUVL\RQ���� ,3Y���Q�ED]Õ� \HWHUVL]OLNOHULQL�JLGHUPHN�DPDFÕ\OD� WDVDUODQPÕú�
\HQL� QHVLO� øQWHUQHW� SURWRNRO�G�U�� 7HPHO� JHOLúWLULOPH� QHGHQL� DUWDQ� øQWHUQHW� NXOODQÕPÕ� LOH� PHYFXW�
øQWHUQHW�SURWRNRO�Q�Q�DGUHVOHPH�VÕQÕUODUÕQD�\DNODúÕOPÕú�ROPDVÕGÕU���
,3Y�¶�QÕQ�JHWLUHFH÷L�EDúOÕFD�|]HOOLNOHU�úXQODUGÕU��

��,3�DGUHV�ER\X����ELWHQ�����ELWH�oÕNDUÕOPDVÕ�
��%DúOÕN�\DSÕVÕ�GH÷LúWLULOPHVL�
��<HQL�DGUHVOHPH�PRGODUÕ��XQLFDVW��DQ\FDVW��PXOWLFDVW���HNOHQPHVL�
��2QD\ODPD�YH�JL]OLOLN�|]HOOLNOHUL�DUWÕUÕOGÕ��

8076¶LQ�3D]DU�*HOLúLPL
7HOHNRP�QLNDV\RQ�HQG�VWULVLQLQ�JHOHQHNVHO�\DSÕVÕQÕQ�GH÷LúPH\H�EDúODPDVÕ�YH�øOHWLúLP�VHNW|UOHULQLQ�
NHVLúPHVL\OH�� ,7� HQG�VWULVL� LOH�7HOHNRP�QLNDV\RQ�HQG�VWULVL� DUDVÕQGD� V�UH�JHOPLú� VÕQÕUODU�GD�\DYDú�
\DYDú� VLOLQPH\H� EDúODGÕ�� $UWÕN� %LOJL� WHNQRORMLVL� R\XQFXODUÕQÕQ� GD� SD]DUD� JLUPHVL\OH� WHOHNRP�
SD]DUÕQÕQ�JHOLúLPL�GDKD�GD�NDUPDúÕN�ELU�\DSÕ�DOGÕ��
��
6DELW�úHEHNHOHULQ�oRNOX�RUWDP�SD]DUÕQD�RODQ�NDWNÕODUÕ�J|U�OPHNWHGLU��%LOJL� WRSOXPXQXQ�KDEHUOHúPH��
H÷OHQFH��ELOJL�GH÷LúLPL��VD\ÕVDO�YLGHR�YH�WLFDUL�LúOHP�KL]PHWOHULQL�ELUOHúWLUPHGH�XODúWÕ÷Õ�EDúDUÕ�JH]JLQ�
KDEHUOHúPH�VHNW|U�Q�Q�EX�JHOLúPH\H�D\DN�X\GXUPDVÕQÕ�JHUHNWLUPLúWLU��
��
8076�JH]JLQ�KDEHUOHúPH�VHNW|U��EX�JHOLúPH\H�D\DN�X\GXUDELOHFHN�ELU�\DSÕ\D�VDKLSWLU�YH�EX�X\XP�
VLVWHPL�úHNLOOHQGLUHQ�HVDV�IDNW|U�RODFDNWÕU��GROD\ÕVÕ\OD�8076�oRNOX�RUWDP�SD]DUÕQÕ�GHVWHNOH\HELOGL÷L�
RUDQGD�EDúDUÕ\D�XODúDFDNWÕU���
��
*H]JLQ� KDEHUOHúPH� X\JXODPDODUÕQGDNL� DUWÕú� YH� $YUXSD� ELUOL÷L� �ONHOHULQGH� L]OHQHQ� UHNDEHW�
ROXúWXUPD\D�\|QHOLN�SROLWLNDODU�KL]PHWOHULQ�XFX]�YH�NROD\�HULúLOLU�ROPDVÕQÕ�VD÷OD\DFDNWÕU��
��
8076�¶LQ�EDúDUÕVÕQD�NDWNÕGD�EXOXQDQ�HWNHQOHUGHQ�ED]ÕODUÕ��

��.XOODQÕFÕ�FLKD]ODUÕQGDNL�JHOLúPHOHU�
��6SHNWUXP�HWNLQOL÷LQL�DUWWÕUDQ�WHNQRORMLOHULQ�JHOLúPHVL�
�� <DUÕ�LOHWNHQ� WHNQRORMLOHULQGHNL� JHOLúPHOHUH� SDUDOHO� RODUDN� JH]JLQ� FLKD]ODUÕQ� IL\DWODUÕQGDNL�
G�ú�ú�Q�\DQÕQGD�SHUIRUPDQVODUÕQGDNL�DUWÕú��
��$oÕN�VWDQGDUWODUÕQ�JHOLúLPL�
��*356�LQ�JLUPHVL�LOH�JH]JLQ�oRNOX�RUWDP�VHUYLVOHULQLQ�GH�JHOLúPH\H�EDúODPDVÕ�

8076�LQ�EDúDUÕVÕQÕ�]RUOD\DQ�HWNHQOHUGHQ�ED]ÕODUÕ��
��<�NVHN�PDOL\HW�YH�VSHNWUXPXQ�VÕQÕUOÕ�RODQ�X\JXQOX÷X�
��*�YHQOLN�NRQXODUÕQGDNL�VRUXQODU�YH�NXOODQÕFÕODUÕQ�H�WLFDUHWLQ�J�YHQVL]OL÷LQH�RODQ�LQDQoODU�
��,7�VHNW|U�Q�Q�SD]DU�JHOLúLPLQLQ�\DYDú�NDOPDVÕ�
��øoHULN�VD÷OD\ÕFÕODUÕQ�\HWHUVL]OL÷L�

6RQXo�
*HOHFHN� QHVLO� JH]JLQ� KDEHUOHúPH� VLVWHPOHULQLQ� KHGHIL� KDEHUOHúPH� VHUYLVOHULQLQ� \�NVHN� oHúLWOLOL÷LQL�
GHVWHNOHPHN� YH� VD÷ODPDNWÕU�� *HOHFHN� QHVLO� JH]JLQ� WHOHIRQ� NXOODQÕFÕODUÕ� LoLQ� WDVDUODQDQ� VHUYLV� VHV�
LúDUHWOHULQGH� ROGX÷X� NDGDU� L\L� ELU� úHNLOGH� \�NVHN� KÕ]OÕ� GDWD�� J|U�QW�� YH� oRNOX� RUWDP� VHUYLVOHULQL�
VD÷ODPDVÕGÕU�� %X� VHUYLVOHUL� NXOODQDQ� VLVWHPOHULQ� JHQHO� LVPL� ho�QF��1HVLO� ��*��+�FUHVHO� VLVWHPOHU�
RODUDN�ELOLQLU��
��
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$QDORJ�JH]JLQ� VLVWHPOHU�ELULQFL�QHVLO� VLVWHPOHU�RODUDN�DGODQGÕUÕOÕU�YH� VDGHFH�VHV�X\JXODPD� WUDIL÷LQL�
WDúÕU��%LULQFL�QHVLO�VLVWHPOHULQ�VD\ÕVDO�RODUDN�WDP�EHQ]HUL�LNLQFL�QHVLO�K�FUHVHO�VLVWHPOHU�RODUDN�ELOLQLU���
ho�QF�� QHVLO� VLVWHPOHUL� LNLQFL� QHVLO� VLVWHPOHULQH� RUDQOD� GDKD� \�NVHN� NDSDVLWH� YH� JHQLú� X\JXODPD�
DODQODUÕ� EXOXQPDNWDGÕU��0HYFXW� VD\ÕVDO� JH]JLQ� WHOHIRQ� VLVWHPOHUL� VHV� KDEHUOHúPHVL� LoLQ� X\JXQ� LNHQ�
�*�KDEHUOHúPHOHUL�oRNOX�RUWDP�PHVDM�\HWHQH÷LQH�GR÷UX�JHOLúPHNWHGLUOHU��
��
��� QHVLO� KDEHUOHúPH� VLVWHPOHUL�� VDQDO� HY� RUWDPÕ��92,3��6DELW� YH� KDUHNHWOL� UHVLP� LOHWLPL��(OHNWURQLN�
\DUGÕPFÕ��UHVLP�LOHWLPL��(OHNWURQLN�\DUGÕPFÕ��<D]ÕOÕP�WUDQVIHUL�JLEL�KL]PHWOHUH�RODQDN�VD÷ODPDNWDGÕU��
.D\QDNODU�
��� (�� g]GHPLU�� ³��� 1HVLO� 0RELO� +DEHUOHúPH� 6LVWHPOHULQH� *HoLú� YH� 8076´�� .28� %LWLUPH� 7H]L��
.RFDHOL������
��� (�� 'DKOPDQ�� HW�DO�� ³8076�,07������ %DVHG� RQ� :LGHEDQG� &'0$�´� ,(((� &RPPXQLFDWLRQV�
0DJD]LQH��SS���������6HS��������
���7�2MHQSHUD��5�� 3UDVDG�� ³$Q�RYHUZLHZ�RI� DLU� LQWHUIDFH�PXOWLSOH� DFFHVV´�� ,(((�&RPPXQLFDWLRQV�
0DJD]LQH��SS���������6HS��������
��� 0�� =HQJ�� $�� $QQDPDODL�� DQG� 9�.�� %KDUJDYD�� ³5HFHQW� $GYDQFHV� LQ� &HOOXODU� :LUHOHVV�
&RPPXQLFDWLRQV�´�,(((�&RPP��0DJD]LQH��SS�����������6HS��������
���&'0$�'HYHORSPHQW�*URXS� �&'*���:LGHEDQG�FGPD2QH� �7,$�FGPD������5DGLR�7UDQVPLVVLRQ�
7HFKQRORJ\�3URSRVDO��&'*�2IILFLDO�:HE�6LWH��KWWS���ZZZ�FGJ�RUJ��
����UG�*HQHUDWLRQ�3DUWQHUVKLS�3URMHFW��7HFKQLFDO�6SHFLILFDWLRQ�*URXS�5DGLR�$FFHVV�1HWZRUNV��%DVH�
6WDWLRQ�&RQIRUPDQFH�6SHFLILFDWLRQ��5DGLR�7UDQVPLVVLRQ�DQG�5HFHSWLRQ��)''���5HOHDVH������*�76�
���������9��������
���7KH�2IILFLDO�:HE�6LWH�IRU�,07�������KWWS���ZZZ�LWX�LQW�LPW�
���(76,�2IILFLDO�:HE���6LWH�KWWS���ZZZ�HWVL�IU��DQG�7,$�:HE�6LWH�KWWS���ZZZ�WLDRQOLQH�RUJ���
��
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