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.OLQLN� ELOLúLP� X\JXODPDODUÕQGDQ� ELULVL� GH�� KDVWD\D� |]J�� ELOJL� LOH� ELOLPVHO� WHPHOOL� ELOJL\L�
ELUOHúWLUHQ� NDUDU� GHVWHN� VLVWHPOHULGLU�� .OLQLN� NDUDU� GHVWHN� VLVWHPOHUL� �..'6�� VD÷OÕN�
SHUVRQHOLQH� DODFD÷Õ� NOLQLN� NDUDUODUGD� GHVWHN� VD÷OD\DQ�� KDVWD� |]HOOLNOHULQH� X\JXQ� ELOJLQLQ�
HúOHúWLULOPHVL� LOH�RUWD\D�oÕNDQ�|QHULOHUH�LOLúNLQ�ELOJLVD\DU�\D]ÕOÕP�X\JXODPDODUÕGÕU��$\UÕFD���
..'6¶OHUL�� NDQÕWD� GD\DOÕ� |QHULOHUOH� ELUOHúWLULOGL÷LQGH� NDQÕWOD� X\JXODPD� DUDVÕQGDNL�
HNVLNOL÷LQ�JLGHULOPHVLQH�NDWNÕ�VD÷ODU��
.DUDU� GHVWHN� VLVWHPOHULQLQ� KHGHIL�� VD÷OÕN� SHUVRQHOL� YH� \|QHWLFLOHULQLQ� \�NVHN� NDOLWHOL� YH�
PDOL\HW� HWNLOL� NDUDU� YHUPH\H� JHUHNVLQLP� GX\GXNODUÕQGD� RSWLPDO�� NXOODQÕODELOLU� YH� HWNLOL�
ELOJL\H�XODúPDODUÕQÕQ� VD÷ODQPDVÕGÕU�� �.OLQLN�NDUDU�GHVWHN� VLVWHPOHUL�� WÕEEL�X\JXODPDODUGD�
NXOODQÕOPDN� �]HUH� JHOLúWLULOPHNOH� ELUOLNWH�� ELOJL� WHNQRORMLOHULQLQ� \D\JÕQODúPDVÕ� LOH� ELUOLNWH�
KHPúLUHOLN� X\JXODPDODUÕQGD�GD�NXOODQÕOPD\D�EDúODQPÕúWÕU��+HPúLUHOLN� NOLQLN�NDUDU� GHVWHN�
VLVWHPL��KHPúLUHOLN�X\JXODPD�RUWDPÕQGD�YHULOHFHN� KHPúLUHOLN� NDUDUODUÕQÕ�GHVWHNOHPHN� LoLQ�
NXOODQÕOÕU�� � +HPúLUHOLN� NDUDU� GHVWHN� VLVWHPOHUL�� \DNÕQ� ]DPDQD� NDGDU�� KHPúLUHOHULQ� NOLQLN�
NDUDUODUÕQD� \DUGÕPFÕ� ROPDNWDQ� oRN�� � YHUGLNOHUL� NOLQLN� NDUDUODUÕ� GH÷HUOHQGLUPHN� LoLQ�
NXOODQÕOPÕúWÕU��<HQL�oDOÕúPDODU�LVH��|]J�Q�KDVWD�EDNÕP�SUREOHPOHULQGH�YHULOHFHN�NDUDUODUGD�
KHPúLUHOHUH� \DUGÕPFÕ� RODFDN� VLVWHPOHUH� RGDNODQPDNWDGÕU�� $\UÕFD�� NDQÕW� X\XPOX� NDUDU�
GHVWHN� VLVWHPOHUL�� NDQÕWD� GD\DOÕ� NOLQLN� X\JXODPD� UHKEHUOHULQLQ� NXOODQÕOPDVÕQÕ�
NROD\ODúWÕUDUDN��KHPúLUHOLN�NDUDUODUÕQÕQ�NDQÕWD�GD\DOÕ�ROPDVÕQÕ�VD÷ODU��
<HQL� ELOJLOHULQ� KÕ]OD� DUWPDVÕ�� KHPúLUHOHUGHQ� EHNOHQHQ� UROOHULQ� GH÷LúPHVL� YH� X\JXODPD�
RUWDPÕQGDNL� KÕ]OÕ� GH÷LúLP� QHGHQL\OH�� KHPúLUHOHU� GH� NOLQLN� NDUDUODUÕQÕ� GHVWHNOH\HFHN� \HQL�
\DNODúÕPODUD� JHUHNVLQLP� GX\PDNWDGÕUODU�� +HPúLUHOLN� EDNÕP� SURWRNROOHUL� YH� NOLQLN�
UHKEHUOHUL� J�Q�P�]GH� ELOJL� WHNQRORMLOHUL� LOH� ELUOLNWH� NXOODQÕOPD\D� EDúODQPÕú� ROPDNOD�
ELUOLNWH�� � ELOJL� WHNQRORMLOHULQLQ� KHPúLUHOLN� X\JXODPDODUÕQGD� NDUDU� GHVWHN� VLVWHPL� RODUDN�
NXOODQÕPÕ� KDOD� oRN� \DYDú� YH� VÕQÕUOÕGÕU�� +HPúLUHOLN� ELOLPLQGH� GH�� NDUDU� GHVWHN� VLVWHPOHUL�
KHQ�]� oRN� \HQLGLU� YH� KDVWD� EDNÕPÕQGD� KHPúLUHOHULQ� NDUDUODUÕQÕ� NROD\ODúWÕUPDODUÕQD�
\DUGÕPFÕ�RODFDN�VLVWHPOHULQ�JHOLúWLULOPHVL�LoLQ�GDKD�ID]OD�oDOÕúPD�\DSÕOPDVÕ�JHUHNPHNWHGLU��
$QFDN�� ..'6¶QLQ� KHPúLUHOLN� NDUDUODUÕQÕQ� \HULQH� JHoPHVL� LoLQ� GH÷LO�� KHPúLUHOHULQ� NDUDU�
YHUPH�NDSDVLWHVLQL�JHQLúOHWPHN�LoLQ�NXOODQÕOPDVÕ�JHUHNWL÷L�GH�YXUJXODQPDNWDGÕU���
%X�ELOGLULGH��KHPúLUHOLNWH�NXOODQÕODQ�NOLQLN�NDUDU�GHVWHN�VLVWHPOHUL��NDQÕW�X\XPOX�VLVWHPOHU��
KHPúLUHOHULQ� EX� VLVWHPOHUL� X\JXODPDODUÕQD� QDVÕO� HQWHJUH� HGHFHNOHUL� LOH� LOJLOL� NRQXODU� HOH�
DOÕQDFDN�� G�Q\DGD�\DSÕODQ�oDOÕúPDODU� LOH� NOLQLN�NDUDU� GHVWHN� VLVWHPOHULQLQ� KHPúLUHOL÷H� YH�
EDNÕP�VRQXoODUÕQD�NDWNÕODUÕ�WDUWÕúÕODFDNWÕU���
$QDKWDU�.HOLPHOHU��
HHPúLUHOLN� .OLQLN�.DUDU�'HVWHN�6LVWHPOHUL��.DQÕW�8\XPOX�.DUDU�'HVWHN�6LVWHPOHUL 
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