
%LQD�2WRPDV\RQX�YH�(ULúLP�.RQWURO�6LVWHPOHUL�
%�OHQW�g1(1

2'78�(OHNWURQLN�0�KHQGLVOL÷L�H÷LWLPL�VRQUDVÕ��
�����\ÕOÕQGD�2GHRQLVW�(OHNWURQLN�6DQ��YH�7LF��/WG��ùLUNHWLQL�NXUDUDN�

|]HO�Lú�KD\DWÕQD�DWÕOGÕ��*�YHQOLN�(QG�VWULVL�6DQD\LFLOHUL�YH�
øúDGDPODUÕ�'HUQH÷L��*(6ø'(5��NXUXFX��\HVL�YH�VHNW|U�Q��ONHPL]GH

|QGHUOHULQGHQ�ELUL�RODUDN�*�YHQOLN�(OHNWURQL÷L�DODQÕQGD�ELU�oRN�E�\�N�SURMH\H�LP]D�DWWÕ�
�
%LQD�RWRPDV\RQXQGD�|QHPOL�NRQXODUGDQ�ELUL�RODQ�YH�ELQD� LoLQGH�SHUVRQHO�GRODúÕPÕQÕQ�NRQWURO�� LOH�
J�YHQOL÷LQ� VD÷ODQPDVÕ� IRQNVL\RQODUÕQÕ� GD� VD÷OD\DQ� �(ULúLP� .RQWURO� 6LVWHPOHUL�� �$FFHVV� &RQWURO�
6\VWHP��J�YHQOLN�VLVWHPOHULQLQ�WHPHOLQL�ROXúWXUPDNWDGÕU��
7$5ø+d(��(ULúLP�NRQWURO�6LVWHPOHUL���
OL�\ÕOODUÕQ�LNLQFL�\DUÕVÕQGD�NXOODQÕOPD\D�EDúODQÕOPÕúWÕU��%X�
\ÕOODUGD�NRQWURO��QLWHOHULQLQ��]HULQGH�EXOXQDQ�DQDKWDUODU�YH�oHúLWOL� IUHNDQVODUD�D\DUODQPÕú�NULVWDOOHU�
DUDFÕOÕ÷Õ� LOH� \DSÕODQ� YH� úLPGLNL� VLVWHPOHUH� J|UH� oRN� GDKD� VÕQÕUOÕ� \HWHQHNOHUH� VDKLS� RODQ� LON� EDVLW�
VLVWHPOHU�� ��
OL� \ÕOODUGD� ELOJLVD\DU� GRQDQÕP� YH� \D]ÕOÕPODUÕQÕQ� JHOLúPHVL� LOH� oRN� GDKD� NXOODQÕúOÕ� YH�
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(ULúLP�.RQWURO�6LVWHPL�� NDUW� RNX\XFXODU� DUDFÕOÕ÷Õ� LOH� NHQGLQL� VLVWHPH� WDQÕWDQ�NLúLOHULQ�� \D]ÕOÕPGDNL�
WDQÕPODPDODUD�J|UH�EHOOL�ELQD��E|OJH�\D�GD�RGDODUD�HULúLPLQL�VD÷OD\DQ�VLVWHPGLU��7DQÕPODUD�X\PD\DQ�
NLúLOHULQ�VLVWHPL�NXOODQÕPÕ�ELU�X\DUÕ�VLQ\DOL�\DUDWÕU�EX�GD�J�YHQOLN�HOHPDQODUÕ� LoLQ�GH÷HUOHQGLULOPHVL�
YH� UDSRUODQPDVÕ�JHUHNHQ�ELU�GXUXPGXU��(Q�EDVLW� DQODWÕP� LOH� VLVWHP�JHoLú� \DSDQ�NLúLOHULQ�\HWNLOL� YH�
\HWNLVL]� RODUDN� D\UÕúPDVÕQÕ� VD÷OD\DUDN� J�YHQOLN� J|UHYOLOHULQLQ� LúOHULQL� GDKD� NROD\� YH� YHULPOL�
\DSPDODUÕQÕ� VD÷ODU�� $PDo� \HWNLOLOHULQ� JHoLúLQL� NROD\ODúWÕUPDN�� \HWNLVL]OHULQ� JHoLúLQL� NRQWURO� DOWÕQD�
DOPDN�YH�E|\OHFH�J�YHQOL÷LQ�VÕQÕUODUÕQÕ�EHOLUOHPHNWLU���
%X�DúDPDGDQ�VRQUD�ROD\Õ�LNL�D\UÕ�DoÕGDQ�LQFHOHPHN�GHWD\ODUD�LQPH�DoÕVÕQGDQ�\DUDUOÕ�RODFDNWÕU���
��6LVWHPH�WDQÕPOÕ�\HWNLOL�NXOODQÕFÕODU�
6LVWHPH� WDQÕPOÕ� RODQ� \HWNLOL� NXOODQÕFÕODU�� J�QO�N� Lú� KD\DWODUÕQD� �� ELUD]� GD� QHGHQ� NXOODQÕOGÕ÷ÕQÕ�
DQOD\DPDGÕNODUÕ� KDWWD� JHUHNVL]� J|UG�NOHUL� ELU� VLVWHPLQ�GHQHWLPLQGHQ� JHoHUHN�EDúODUODU��+HU� ELULQLQ�
VDKLS� ROGX÷X� |]HO� NLPOLN� NDUWÕQÕ�� VLVWHPLQ� NDUW� RNX\XFXODUÕQÕQ� ELULQH� RNXWDUDN� oDOÕúPD� DODQODUÕQD�
JHoHUOHU�� %X� GLVLSOLQL� ROXúWXUPDN�� GR÷UX� YH� G�]HQOL� NXOODQÕPÕ� VD÷ODPDN� DPDFÕ� LOH� NXOODQÕODQ�
WXUQLNHOHUGHQ� JHoHUNHQ� LVWHU� LVWHPH]� ROXúDQ� JHFLNPHOHUH�� KHOH� NDUW� GL÷HU� FHNHW� \D� GD� oDQWDGD�
XQXWXOPXúVD�� LVWHQLOHQ� HN� X\JXODPDODUD� NÕ]DUDN� LoHUL� JLUHQ� YH� oÕNÕú� \DSDQD� NDGDU� ROD\Õ� XQXWDQ�
oDOÕúDQODU�� VLVWHPLQ� \|QHWLP� LoLQ� VD÷ODGÕ÷Õ� ID\GDODUÕ� J|]� DUGÕ� HWPHNWHGLU�� %LQDGD� oDOÕúDQ� NLúLQLQ�
NLPOL÷LQL�VLVWHPH�RNXWDUDN�JLULúL�YH�VRQUD�GD�oÕNÕúÕ�LQVDQ�ND\QDNODUÕ�GHSDUWPDQÕ�LoLQ�YD]JHoLOPH]�ELU�
ELOJLGLU��%X�ELOJLOHU��]HULQGHQ�SHUVRQHOLQ�GHYDP�YH� WDNLELQL� VD÷ODPDNWD�� L]LQOHU��J|UHYOL�oÕNÕúODU�YH�
EHQ]HUL� ROD÷DQ� GÕúÕ� NXOODQÕPODUÕ� G�]HQOHPHNWH� D\UÕFD� ID]OD� PHVDLOHU� GH� EX� ELOJLOHU� LOH�
G�]HQOHQPHNWHGLU�� *�YHQOLN� GHSDUWPDQÕ� \HWNLOL� JLULúOHUL� GHQHWOHUNHQ� ELU� GH� \HWNLVL]� JLULúOHUH� GH�
\R÷XQODúPDNWD�� ]L\DUHWoLOHUL� NRQWURO� YH� HOHNWURQLN� RUWDPGD� ND\ÕW� LúOHULQL� \DSPDNWD�� EHNoLOHULQ�
WXUODUÕQÕ� G�]HQOHPHNWH� YH� GHQHWOHPHNWH�� \HWNLOL� SHUVRQHOLQ� \HWNLOHUL� GR÷UXOWXVXQGD� GRODúÕPODUÕQÕ�
VD÷OD\DUDN�KHP� Lo� J�YHQOL÷L� VD÷ODPDNWD�KHP�GH�DFLO�GXUXPODUGD�FDQ�J�YHQOL÷LQLQ� VD÷ODQPDVÕ� LoLQ�
JHUHNOL�DFLO�GXUXP�SODQODUÕ��]HULQGH�oDOÕúPDNWDGÕU���
��<HWNLVL]�NXOODQÕPODUÕQ�YH�DODUPODUÕQ�L]OHQPHVL�
(ULúLP�NRQWURO�VLVWHPOHUL�JHUoHNWH��(ULúLP�.RQWURO�YH�$ODUP�ø]OHPH�6LVWHPL��RODUDN�DQÕOPDNWDGÕUODU��
<HWNLOL�SHUVRQHOLQ�GRODúÕPÕQÕQ�WDQÕPÕ�YH�GHQHWLPL�KDULFLQGH�WDQÕPODUÕQ�GÕúÕQD�oÕNDQ�W�P�NXOODQÕPODU�
GR÷UXGDQ� J�YHQOLNoLOHULQ� \R÷XQODúWÕ÷Õ� NRQXODUGÕU�� �.DUWVÕ]� SHUVRQHO�� SHUVRQHOLQ� \HWNLVL]� NDUW�
NXOODQÕPÕ��ELQD\D�JHOHQ�]L\DUHWoLOHU�YH�W�P�DODUPODU����

6D\ID������

����������ILOH���??(PRRWR?08%(55$?ZHE?GHUJL?���?RQHQ�KWPO



1H\LQ�DODUP�ROGX÷XQXQ�WDP�RODUDN�DQODúÕOPDVÕ�LoLQ�úX�EDVLW�|UQHN�ID\GDOÕ�RODFDNWÕU��%LU�NDUW�RNX\XFX�
YH�JHUHNOL�GL÷HU�GRQDQÕP�LOH�NRQWURO�HGLOHQ�ELU�NDSÕ\D�SHUVRQHO�NDUW�J|VWHUHUHN�JLUHUVH�VLVWHP�WDULK�YH�
VDDW� YHUHUHN� LoHUL� JLUHQ�oÕNDQ�NLúLQLQ� NLPOL÷LQL� UDSRU� HGHFHNWLU��%X�\HWNLOL� NXOODQÕPGÕU��.DUW� VDKLEL�
GL÷HU�\HUOHUH�JLUPH�\HWNLVL�ROGX÷X�KDOGH�EX�|]HO�RGD\D�JLULú�\HWNLVL�\RNVD�NDUW�NXOODQÕOGÕ÷ÕQGD�VLVWHP�
NDUW�NXOODQÕPÕQÕ�DODUP�RODUDN�UDSRUOD\DFDN�YH�JHoLú�HQJHOOHQHFHNWLU��.DUWÕ�ROPD\DQ�ELU�NLúLQLQ�RGD\D�
JLULú� WHúHEE�V�� LVH� GR÷UXGDQ� ELU� DODUP� RODUDN� VLVWHPH� UDSRUODQDFDNWÕU�� .DUW� LOH� HULúLPLQ� NRQWURO�
HGLOGL÷L� W�P� NDSÕODUÕQ� GÕúÕQGD�� J�YHQOLN� DoÕVÕQGD� |QHPOL� QRNWDODUÕQ�DODQODUÕQ� L]OHQPHVL� �\DQJÕQ�
NDSÕODUÕ�� oHYUH� J�YHQOLN� JLEL�� YH� ELQD� LOH� LOJLOL� W�P� KD\DWL� IRQNVL\RQODUÕQ� L]OHQPHVL� VLVWHPLQ�
|]HOOLNOHUL�LoLQGHGLU��%X�L]OHPH�VDGHFH�NDSÕODU�YH�GL÷HU�DODUP�DOJÕOD\ÕFÕODU��3DVLI�YH�$NWLI�.Õ]ÕO�gWHVL�
$OJÕOD\ÕFÕODU�� FDP� NÕUÕOPD� YH� WLWUHúLP� DOJÕOD\ÕFÕODU� YH� W�P� GL÷HU� NXUX� NRQWDN� YHUHQ� FLKD]ODU�� LoLQ�
JHoHUOL� GH÷LOGLU�� ELQD� LoLQ� KD\DWL� IRQNVL\RQODU� �836�� KDYDODQGÕUPD� YE��� LoLQ� GH� JHoHUOLGLU�� $OWÕ�
oL]LOPHVL� JHUHNOL� QRNWD� W�P� EX� FLKD]ODUÕQ� DODUP� LoLQ� NXUX� NRQWDN� YHUL\RU� ROPDVÕ� YH� NRQWUROOHULQLQ�
VDGHFH� DoÕN�NDSDOÕ� ROPDVÕGÕU�� 0HVHOD� YDQDQÕQ� \DUÕ� DoÕOPDVÕ� JLEL� SURVHV� NRQWURO� IRQNVL\RQODUÕQ�
GHQHWLPL� YH� NRQWURO�� EX� VLVWHPLQ� NDSVDPÕ� GÕúÕQGDGÕU�� %X� QRNWDGDQ� VRQUD� ELQD� \|QHWLP� VLVWHPOHUL�
GHYUH\H� JLUPHNWHGLU�� %L]L� LOJLOHQGLUHQ� KD\DWL� IRQNVL\RQODUÕQ� oDOÕúÕS� oDOÕúPDGÕ÷Õ� \D� GD� J�YHQOLN�
DoÕVÕQGDQ�|QHPOL�NDSÕODUÕQ�DoÕN�\D�GD�NDSDOÕ�ROGX÷XGXU���
.RQXPX]� RODQ� HULúLP� NRQWURO� VLVWHPLQLQ� NDEDFD� QH� ROGX÷X� YH� QH� LúH� \DUDGÕ÷ÕQÕ� DQODGÕNWDQ� VRQUD�
úLPGL�VLVWHPL�GDKD�GHWD\OÕ�LQFHOH\HELOLUL]���
(ULúLP�.RQWURO�6LVWHPLQLQ�(OHPDQODUÕ�YH�dHúLWOHUL�
��.DUW�2NX\XFXODU�YH�.DUWODU�
<HWNLOL� SHUVRQHOLQ� NHQGLQL� VLVWHPH� WDQÕWWÕ÷Õ� NDUWODU� YH� NDUW� RNX\XFXODU� LoLQ� oHúLWOL� WHNQRORMLOHU�
NXOODQÕOPDNWDGÕU�� $UWÕN� JHoHUOLOL÷LQL� \LWLUPLú� EDUFRGH�� ZLHJDQG�� PDJVWULSH� RNX\XFXODUÕ� JHoHUHN� HQ�
oRN�NXOODQÕODQ�NDUW�YH�NDUW�RNX\XFXODUD�EDNDOÕP��3UR[LPLW\�UHDGHU
OHU�J�Q�P�]GH�HQ�oRN�NXOODQÕODQ�
RNX\XFXODUGÕU�� .DUW� DNWLI� \D� GD� SDVLI� RODUDN� NDUW� RNX\XFX� LOH� X]DNWDQ� LOHWLúLPH� JLUPHNWH� YH� NDUW�
RNX\XFX� NDUWODUÕ� RNXGX÷X� NRG� QXPDUDVÕ� LOH� D\ÕUPDNWDGÕU�� %X� NDSVDPD� %LRPHWULN� RNX\XFXODUÕ�
�*�YHQOLN� VHYL\HVL� \�NVHN� NXOODQÕPODUGD� NDUW� VDKLELQLQ� ELRPHWULN� |]HOOLNOHUL� LOH� WDQÕPODQPDVÕQÕ�
VD÷ODPDNWDGÕU�� 3DUPDN� L]L�� (O� JHRPHWULVL� YH� LULV� RNX\XFXODU� JLEL�� YH� VPDUW� NDUWODUÕ� YH� NDUW�
RNX\XFXODUÕ� GD� DOPDN� JHUHNPHNWHGLU�� 6PDUW� NDUWODUD� \�NOHQHQ� ELOJLOHU� NDUWODUÕQ� \XNDUÕGD� DQODWÕODQ�
|]HOOLNOHU�GÕúÕQGD�EDúND�DPDoODU�LOH�GH�NXOODQÕOPDVÕQÕ�VD÷ODPDNWD�PHVHOD��QLYHUVLWHOHUGH�ND\ÕW�NDEXO��
N�W�SKDQH�� NDIHWHU\D�� NDKYH� PDNLQDODUÕ� YH� IRWRNRSL� JLEL� HN� IRQNVL\RQODUÕQ� D\QÕ� NDUW� �]HULQGHQ�
NRQWURO�\D�GD�\HWNLOHQGLULOPHVLQL�VD÷ODPDNWDGÕU���
��.RQWURO�hQLWHVL�
7�P� NDUW� RNX\XFXODUÕQ� ED÷OÕ� ROGX÷X� ELU� PLNUR� LúOHPFL� \D]ÕOÕP� YH� NDUW� RNX\XFXODU� DUDVÕQGDNL�
N|SU�\�� ROXúWXUPDNWDGÕU�� %X� FLKD]� 6HUYHU� LOH� LOHWLúLPL� VD÷ODPDNWD�� NHQGLQH� ED÷OÕ� W�P� NDUW�
RNX\XFXODUOD�LOJLOL� W�P�WDQÕPODUÕ�EHOOH÷LQGH�WXWPDNWD��NHQGLQH�ED÷OÕ�DODUP�QRNWDODUÕQÕ� L]OHPHNWH�YH�
DODUP�DQÕQGD�VLVWHPLQ�WHSNLOHULQL�YHULOHQ�WDQÕPODU�GR÷UXOWXVXQGD�X\JXODPDNWD�YH�VLVWHPH�ND\ÕWOÕ�W�P�
NDUW�NXOODQÕFÕODUÕQÕ� WDQÕPDNWD�� LOHWLúLPLQ�NHVLOPHVL�GXUXPXQGD�VLVWHPL�NHVLQWLVL]�\|QHWPH\H�\|QHOLN�
W�P� ELOJLOHUH� VDKLS� EX� FLKD]� EXIIHUODUÕ� LOH� NXOODQÕP� ELOJLOHULQL� GH� LOHWLúLP� WHNUDU� VD÷ODQDQD� NDGDU�
KDIÕ]DVÕQGD� WXWDELOPHNWHGLU��%|\OHFH� NDUW� RNX\XFX\D� J|VWHULOHQ� ELU� NDUWÕQ� \HWNLOL� ROXS� ROPDPDVÕQD�
J|UH�NDSÕQÕQ�\DGD�WXUQLNHQLQ�DoÕOÕS�DoÕOPDPDVÕQD�NDUDU�YHUPHNWH��LOJLOL�U|OHOHUL�WHWLNOHPHNWH�YH�LOJLOL�
ELOJL\L� VHUYHUH� J|QGHUPHNWH�� DODUP� GXUXPXQGD� ROD\Õ� UDSRUODPDNWD� YH� LVWHQL\RUVD� GL÷HU� VLVWHPOHUL�
WHWLNOHPHNWHGLU���2OD\�\HULQL�J|UHQ�NDPHUD�J|U�QW�V�Q�Q�DODUP�PRQLWRUXQD�DNWDUÕOPDVÕ�JLEL���&LKD]�
D\QÕ�]DPDQGD�W�P�NHQGLQH�ED÷OÕ�GL÷HU�HOHPDQODUÕ�V�UHNOL�WHVW�HWPHNWH�YH�GHYUH�GÕúÕQD�oÕNDQODUÕ�UDSRU�
HWPHNWHGLU���
��*�YHQOLN�<|QHWLP�6LVWHP�<D]ÕOÕPÕ�
%DúOÕ� EDúÕQD� ELU� NRQX� RODELOHFHN� NDGDU� GHWD\OÕ� RODQ� EX� E|O�P�� \D]ÕOÕPÕQ� EDúOÕFD� IRQNVL\RQODUÕQÕ�
DQODWDUDN�NÕVDFD�WDQÕWPD\D�oDOÕúDOÕP��<D]ÕOÕPGD�LON�WDQÕPODU�VLVWHPL�VLVWHPH�WDQÕPOD\DFDN�ELOJLOHULQ�
JLULOPHVLGLU�� .DUW� RNX\XFXODUÕQ� \HUOHUL� YH� oDOÕúPD� SUHQVLSOHUL�� NRQWURO� �QLWHOHUL� YH� LOHWLúLP�
SURWRNROOHUL��DODUP�QRNWDODUÕ�YH�DODUP�NULWHUOHUL��KHU�DODUP�LoLQ�VLVWHPLQ�WHSNL�WDQÕPODUÕ�YH�WDULK��VDDW�
YH� \ÕOÕQ� WDWLO� J�QOHUL� JLEL�� øNLQFL� DúDPD� NDUW� VDKLSOHULQLQ� NLPOLN� ELOJLOHUL� YH� VLVWHPL� NXOODQÕP�
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\HWNLOHULQLQ�VLVWHPH� WHN� WHN�JLULOPHVLGLU��+HU�NXOODQÕFÕQÕQ�VLVWHPGH�WDQÕPOÕ�KHU�NDUW�RNX\XFXGDQ�QH�
]DPDQ� YH� QH� úDUWODUOD� JHoLS� JHoHPH\HFH÷L� WDQÕPODQDELOLU�� 0HVHOD� NLúLQLQ� EHOOL� ELU� RGD\D� oDOÕúPD�
VDDWOHULQGH��&XPDUWHVL��3D]DU�YH�WDWLOOHUGH�JLULS�JLUHPH\HFH÷L�D\UÕ�D\UÕ�WDQÕPODQDELOLU��2OXúWXUXODQ�EX�
YHULWDEDQÕ� NLúLOHULQ� IRWR÷UDI� ELOJLOHULQL� GH� LoHUHELOLU�� %X� ELOJLOHU� LVWHQLUVH� GL÷HU� VLVWHPOHUH� H[SRUW�
�LKUDo��HGLOHELOLU�\D�GD�GL÷HU�VLVWHPOHUGH�PHYFXW�LVH�LPSRUW��LWKDO��HGLOHELOLU��2OXúWXUXODQ�YHUL�WDEDQÕ�
GL÷HU� VLVWHPOHUOH� SD\ODúÕODELOLU�� %X� |QHPOL� ELOJLOHULQ� J�YHQOL÷LQLQ� VD÷ODQPDVÕ� LVH�� VLVWHP�
\|QHWLFLOHULQLQ� YH� RSHUDW|UOHULQ� VLVWHPL� NXOODQÕP� \HWNLOHULQLQ� YH� SDURODODUÕQÕQ� ROXúWXUXOPDVÕ� LOH�
P�PN�Q�RODFDNWÕU��6LVWHPLQ�oDOÕúPDVÕ� VD÷OD\DFDN� WDQÕPODUÕQ�\DSÕOPDVÕQGDQ� VRQUD�NRQWURO��QLWHOHUL�
LOH� LOHWLúLPLQ� NXUXOPDVÕ� YH� ELOJLOHULQ� LOJLOL� NRQWURO� �QLWHOHULQH� \�NOHQPHVL� JHUHNOLGLU��%X� DúDPDGDQ�
VRQUD� VLVWHP�NXOODQÕPD�KD]ÕUGÕU��+HU� VLVWHPLQ�NHQGLQH�|]J�Q� IDUNOÕOÕNODU� LoHUPHVL�YH� W�P�\XNDUÕGD�
EDVLWoH�DQODWÕODQ�KD]ÕUOÕNODUÕQ�EX�|]HOOLNOHUH�J|UH�G�]HQOHQPHVL�NDoÕQÕOPD]GÕU��gUQH÷LQ��
��*�YHQOLN� <|QHWLP� 6LVWHPL� WHN� ELU� �VWDQG� DORQH�� �QLWHGHQ� ROXúPD\ÕS� ELU� D÷� DOWÕQGD� oDOÕúPDVÕ�
JHUHNHELOLU��%X�D÷�WHN�ELU�ELQD�LoLQGH�GH÷LO�GH÷LúLN�úHKLU�KDWWD��ONHOHUGH�ROPDVÕ�RODVÕGÕU��%X�GXUXPGD�
X\JXOD\ÕFÕQÕQ� �QHWZRUNLQJ�� ELOJLVLQH� VDKLS� ROPDVÕ� YH� WDQÕPODUÕQÕ� EX� GR÷UXOWXGD� \DSPDVÕ�
NDoÕQÕOPD]GÕU��hONHPL]GH�EX�W�U�X\JXODPDODU�PHYFXWWXU��
��6LVWHPLQ� NHQGL� LoLQGH� JL]OL� YH� NULWLN� ELOJLOHU� LoHUPHVL� VHEHEL� LOH� �5HGXQGDQW�� ROPDVÕ� \DQL�
YHULWDEDQÕQÕ� LNLQFL� ELU� LNL]� ELOJLVD\DUD� JHUoHN� ]DPDQGD� NRS\DOD\DUDN� RODVÕ� ELU� DUÕ]D� \D� GD� EDNÕP�
HVQDVÕQGD�DQD�ELOJLVD\DUÕQ�\HGHNOHQPHVL�YH�NHVLQWLVL]�NXOODQÕP�LVWHQHELOLU��
��9HULWDEDQÕQÕQ�GL÷HU� VLVWHPOHU� LOH�SD\ODúÕOPDVÕ�RODVÕOÕ÷ÕQD�NDUúÕ� LúOHWLP� VLVWHPLQLQ��2SHQ�6RXUFH��
YH� �2SHQ� $UFKLWHFWXUH�� ROPDVÕ� JHUHNHELOLU�� %X� GXUXPGD� VLVWHPLQ� J�YHQOL÷LQLQ� VD÷ODQPDVÕ� LoLQ�
JHUHNHFHN�HN�|QOHPOHULQ�J�QGHPH�JHOPHVL�V|]�NRQXVX�RODFDN�YH�LVWHU�LVWHPH]�ELOJL�J�YHQOL÷L�NRQXVX�
J�QGHPH�JHOHFHN�YH�X\JXODPDFÕ�NXUXOXúXQ�EX�NRQX�LOH�LOJLOL�HOHPDQODUÕ�LOH�RUWDN�oDOÕúPD�\�U�WPHVL�
JHUHNHFHNWLU��
��&DQ�YH�PDO�J�YHQOL÷L�oHOLúHQ�NDYUDPODUGÕU�(ULúLP�NRQWURO�VLVWHPLQLQ�WDVDUÕP�DúDPDVÕQGD�|]HOOLNOH�
\DQJÕQ� J�YHQOL÷LQL� \DSDQ� WDVDUÕPFÕ� LOH� RUWDN� oDOÕúÕOPDVÕ� oRN� |QHPOLGLU�� %X� LNL� VLVWHP� IDUNOÕGÕU� YH�
\D]ÕOÕP� HQWHJUDV\RQXQXQ� PDKVXUODUÕ� YDUGÕU� DPD� ELU� DFLO� GXUXPGD� KÕ]OD� ERúDOWÕOPDVÕ� JHUHNHQ� ELU�
ELQDGD� L\L� WDVDUODQPDPÕú� J�YHQOLN� EXQD� HQJHOGLU�� %X� LQFH� oL]JL�� WHVLVLQ� PLPDULVLQH�� NXOODQÕODQ�
VLVWHPOHULQ�|]HOOL÷LQH�YH�HQ�|QHPOLVL� WDVDUÕPFÕODUÕQ�EX�GHWD\ODUD�YHUGL÷L�|QHPH�J|UH�ROXúPDNWDGÕU��
$VOÕQGD� LVWHQHQ� YH� ROXúWXUXOPDVÕ� JHUHNHQ� QRUPDO� úDUWODUGD� WDP� J�YHQOL� ELU� ELQDGD� DFLO� GXUXP�
ROXúWX÷XQGD� LQVDQODUÕQ� KLo� ELU� HOHNWURQLN� VLVWHPH� ED÷OÕ� NDOPDNVÕ]ÕQ� ELQD\Õ� KÕ]OÕ� YH� KLo� ELU� HQJHOH�
WDNÕOPDNVÕ]ÕQ�WHUN�HGHELOPHVLGLU���
*�YHQOLN� <|QHWLP� 6LVWHPL� \D]ÕOÕPÕ� YH� X\JXOD\ÕFÕ� ILUPDQÕQ� EX� NRQXGD� ELOJL� YH� WHFU�EHVL� HULúLP�
NRQWURO� VLVWHPOHUL�X\JXODPDODUÕQGD�YH�JHQHO�RODUDN�ELQD�RWRPDV\RQXQ�ROXúWXUXOPDVÕQGD�|QHPOL�ELU�
XQVXUGXU�� %LOJL� YH� WHFU�EH� ELULNLPL� LOH� WDVDUODQPDOÕ�� GL÷HU� RWRPDV\RQ� VLVWHPOHUL� LOH� LOLúNLOHUL�
NXUXOPDOÕ� YH� WDQÕPODQPDOÕ�� H÷LWLPOL� ELU� WHNQLN� NDGUR� LOH� X\JXODPDVÕ� \DSÕOPDOÕ� YH� HQ� |QHPOLVL� EX�
ELOJLOHU�NXOODQÕFÕ\D�� L\L�ELU�H÷LWLP�SURJUDPÕ�oHUoHYHVLQGH�JHUHNWL÷L�NDGDU�DNWDUÕOPDOÕGÕU��*�YHQOL�YH�
KX]XUOX�\DúDPODUÕQ�KHU�\HUL�VDUPDVÕ�GLOH÷L�LOH�����
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