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*�QHú�(QHUMLVL�øOH�6X�3RPSDODPD�6LVWHPOHUL�
(QJLQ�.ÕUDQ

)L]LN�<��0�KHQGLVL
�����$QNDUD�GR÷XPOX��LON�YH�RUWD�|÷UHQLPLQL�$QNDUD
GD�WDPDPODGÕNWDQ�VRQUD�+DFHWWHSH�hQLYHUVLWHVL�

)L]LN�0�KHQGLVOL÷L�%|O�P�
Q��ELWLUGL�
$\QÕ�hQLYHUVLWH�YH�E|O�PGH�DNDGHPLN�RODUDN�oDOÕúPDODUÕQÕ�V�UG�UG���<HQL�YH�7HPL]�(QHUML�.D\QDNODUÕ

NRQXODUÕQGD�KDOHQ�oDOÕúPDODUÕQÕ�V�UG�UPHNWHGLU��
7HPL]�(QHUML�9DNIÕ�NXUXFX��\HVLGLU�YH�KDOHQ�<ÕOGÕUÕP�(OHNWURQLN�7LF��YH�6DQ��/WG��6WL�
GH�6DWÕú�YH

3D]DUODPD�0�G�U��RODUDN�oDOÕúPDNWDGÕU��
*LULú
*�Q�P�]GH� WRSOXPODUÕQ� X\JDUOÕN� G�]H\OHUL�� NXOODQGÕNODUÕ� HQHUML� PLNWDUÕ\OD� |Oo�OPHNWHGLU�� <DNODúÕN
\�]ELQ� \ÕO� |QFH� VDGHFH� Y�FXW� VÕFDNOÕ÷ÕQÕ� NRUX\DELOPHN� YH� \DúDPDN� LoLQ� HQHUML� W�NHWHQ� LQVDQ�� EXJ�Q
\DNODúÕN� HOOL� NDWÕ� ID]OD� HQHUML� W�NHWPHNWHGLU�� %XJ�Q� NXOODQÕODQ� HQHUML� ND\QDNODUÕQÕQ� W�NHQLU� ROPDVÕ� YH
YHULPVL]� NXOODQÕOPDVÕ�� LQVDQR÷OXQX� GDKD� WHPL]� YH� W�NHQPH]� HQHUML� ND\QDNODUÕ� DUDPD\D� LWPLúWLU�
7DUWÕúPDVÕ]�EXQODUÕQ�HQ�EDúÕQGD��J�QHú�HQHUMLVL�JHOPHNWHGLU��*�QHú�HQHUMLVLQLQ�HWNLQ�NXOODQÕPÕ�LON�RODUDN
KDFÕP�\D�GD�VX�ÕVÕWPD�VLVWHPOHUL\OH�\�]\ÕOODU�|QFH�JHUoHNOHúWLUPLúWLU��%XJ�QH�NDGDU�JHOLúHQ� WHNQRORML� LOH
ELUOLNWH�EX�VLVWHPOHU�GH�JHOLúPLú�YH�LoLQGH�EXOXQGX÷XPX]�\�]\ÕOGD�J�QHú�J|]HOHULQLQ�EXOXQPDVÕ\OD��J�QHú
HQHUMLVLQLQ� HWNLQ� NXOODQÕPÕ� N�o�PVHQHPH\HFHN�ELU� GH÷HUH� XODúPÕúWÕU��*�QHú� J|]HOHUL�� DWÕNVÕ]� ROPDVÕ� YH
YHULPOLOL÷L� VD\HVLQGH�� NRO� VDDWOHULQGHQ� X\GXODUD�� SHN� oRN� DODQGD� NXOODQÕP� \HUL� EXOPXúWXU�� %XODUGDQ� ELU
WDQHVL�GH�J�QHú�HQHUMLVL�LOH�VX�SRPSDODPD�VLVWHPOHULGLU��*�QHú�HQHUMLVL�LOH�VX�SRPSDODPD�VLVWHPOHUL�GH�EX
DUHQDGD�\HULQL�DOPÕú�YH�J�Q�P�]GH�ELU�oRN��ONHGH�NXOODQÕP�\HUL�EXOPXúWXU��.RQYDQVL\RQHO�HQHUML��UHWLP
ELoLPOHUL�LOH��UHWLOHQ�HOHNWULN�HQHUMLVLQLQ��UHWLP�KDFPLQH�RUDQOD�oRN�D]�ELU�SD\D�VDKLS�RODQ�J�QHú�HQHUMLVL
LOH��UHWLOHQ�HOHNWULN�HQHUMLVLQLQ�ED]Õ�GXUXPODUGD�NXúNX�J|W�UPH]�DYDQWDMODUÕ�GD�EXOXQPDNWDGÕU�
*�QHú�3LOOHULQLQ�.XOODQÕPÕQD�*HQHO�%LU�%DNÕú
6RQ� \ÕOODUGD� J�QHú� J|]HVL� WHNQRORMLVL� GH�� \DUÕLOHWNHQ� WHNQRORMLVLQLQ� JHOLúLPLQH� SDUDOHO� RODUDN� \�NVHN�ELU
VHYL\H\H� XODúPÕúWÕU�� 6WDQGDUW� NULVWDO� J�QHú� J|]HOHULQLQ� YHULPOHUL� YH� �UHWLP� PHWRGODUÕ�� XODúÕODQ� SD]DU
KDFPÕ\OD� RUDQWÕOÕ� RODUDN� DUWPDNWDGÕU��'�Q\DQÕQ� SHN� oRN��ONHVLQGH� NXOODQÕODQ�SRS�OHU� J�QHú� J|]HOHULQLQ
YHULPOHUL��������DUDVÕQGD�GH÷LúPHNWHGLU��.XOODQÕP�DPDoODUÕQD��NDSDVLWHOHULQH�J|UH�oRN�oHúLWOL�DPDoODUOD
NXODQÕODQ� J�QHú� J|]HOHUL�� D\GÕQODWPD� VLVWHPOHULQGH�� VX� SRPSDODPD� VLVWHPOHULQGH�� UDG\R�WHOVL]� YHULFL� YH
DNWDUÕP� LVWDV\RQODUÕQGD�� PHWHRURORMLN� YH� VLVPLN� YHUL�WRSODPD� PHUNH]OHULQGH� YH� GDKD� SHNoRN� NRQXGD
\D\JÕQ� ELU� ELoLPGH�NXOODQÕOPDNWDGÕU�� 7HUFLK� HGLOPHOHULQGHNL� WHPHO� QHGHQ�� LúOHWHFHNOHUL� VLVWHPOHULQ� X]DN
E|OJHOHUGH� ROPDODUÕ� YH� GROD\ÕVÕ\OD� NRQYDQVL\RQHO� HQHUML� LOHWLP� KDWODUÕQÕQ� XODúWÕUÕODPDPDVÕQGDQ
ND\QDNODQÕU��%D]Õ�GXUXPODUGD�LVH��NRQYDQVL\RQHO�VLVWHPOHU�NXOODQÕODUDN�HQHUMLOHQGLULOHFHN�ELU�VLVWHPLQ�DOW
\DSÕ�PDOL\HWL��J�QHú�J|]HVL�NXOODQÕOGÕ÷ÕQGD�GDKD�ID]OD�ROPDNWDGÕU�
*�QHú�(QHUMLVL�øOH�6X�3RPSDODPD�.DSDVLWHOHUL
*�QHú� HQHUMLVL� LOH� VX� SRPSDODPD� VLVWHPOHUL�� GH÷LúLN� J�oOHUGH�� IDUNOÕ� WLS� SRPSDODUOD� \D� GD� GR÷UXGDQ� YH
HOHNWURQLN�SRPSD�NRQWURO��QLWHOHUL�JLEL�IDUNOÕOÕNODU�LoHUVH�GH�JHQHO�RODUDN��o�DQD�EDúOÕN�DOWÕQGD�WRSODQDELOLU�

*�QHú�HQHUMLVL�LOH�NXOODQÕP�LoPH�VX\X�SRPSDODPD���
7DUÕPVDO�DPDoOÕ�VX�SRPSDODPD���
+D\YDQVDO�VXODPD�DPDoOÕ�VX�SRPSDODPD���

+HU� �o� NXOODQÕP� ELoLPLQGH� GH� SRPSDODQDFDN� VX\XQ� PLNWDUÕ�� \�NVHNOL÷L�� NDOLWHVL� YH� NXUXOXú�LúOHWPH
PDOL\HWOHUL�J|]�|Q�QH�DOÕQDUDN�IDUNOÕ�GRQDQÕPODU�NXOODQÕODELOLU��ùHNLO��
GH�NXOODQÕP�LoPH�VX\X�YH�WDUÕPVDO
\D� GD� KD\YDQVDO� VXODPD� DPDoOÕ� NXOODQÕODQ� SRPSDODPD� LVWDV\RQODUÕQD� ELUHU� |UQHN� J|U�OPHNWHGLU��%X� W�U
VLVWHPOHUH� ELU� |UQHN� YHUPHN� JHUHNLUVH�� LGHDO� NRúXOODUGD�� ���� NLúLOLN� ELU� \HUOHúLP� E|OJHVL� LoLQ� ��� P
GHULQOLNWHQ��NLúL�EDúÕQD����/W��VX�SRPSDODQPDVÕ�LoLQ�����.:K�KLGUROLN�HQHUML�LKWL\DFÕ�EXOXQPDNWDGÕU��%X
HQHUMLQLQ� ���� YHULP� LOH� oDOÕúDQ� SRPSD� VLVWHPOHUL� LOH� G|Q�úW�U�OG�÷�� YDUVD\ÕOÕUVD�� ���� .:K� HOHNWULN
HQHUMLVLQH� LKWL\Do� RODFDNWÕU��2UWDODPD�PHWUH� NDUHGHQ� ��.:K�J�Q� HQHUML� �UHWLOHELOHFH÷L� G�ú�Q�O�UVH�� ���
PHWUH� NDUHOLN� ELU� J�QHú� J|]HVL� DODQÕ� \HWHUOL� RODFDNWÕU�� %|\OH� ELU� VLVWHPLQ� NRQYDQVL\RQHO� HQHUML� LOH
LúOHWLOHFH÷L� G�ú�Q�O�UVH�� J�QGH�� úHEHNH��]HULQGHNL�ND\ÕSODUOD� ELUOLNWH� ������ ����.:K�J�QO�N� ELU� HQHUML
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NXOODQÕPÕ� YH� JHUHNOL� DOW� \DSÕ� V|]� NRQXVX� RODFDNWÕU�� 7DUÕPVDO� DPDoOÕ� VX� SRPSDODPD� VLVWHPOHULQGH� LVH
JHQHOOLNOH� \�]H\� VXODUÕQÕQ� NXOODQÕOPDVÕ\OD� GDKD� D]� HQHUML\H� LKWL\Do� GX\XOPDNWDGÕU�� ùHNLO� �
GH� J|U�OHQ
JUDILN�� J�QHú� HQHUMLVL� LOH� VX� SRPSDODPD� VLVWHPOHULQLQ� J�Q�P�]�� WHNQRORMLVL� LOH� XODúDELOGL÷L� NDSDVLWH
PLNWDUODUÕQÕ� J|VWHUPHNWHGLU�� %X� JUDILNOHU�� G�Q\DQÕQ� GH÷LúLN� E|OJHOHULQGH�� IDUNOÕ� DPDoODUOD� NXOODQÕODQ
VLVWHPOHULQ� LVWDWLVWLNVHO� ELU� VRQXFX� RODUDN� HOGH� HGLOPLúWLU�� *UDILNWH� J|U�OHQ� P�� oL]JLOHUL�� J�QO�N
SRPSDODQDQ� VX� KDFPL� YH� SRPSDODQDQ� \�NVHNOL÷LQ� oDUSÕPÕ� VRQXFX� HOGH� HGLOPLú� YH� QRUPDOL]H� HGLOPLú
oL]JLOHUGLU�� ùHNLO� �
GHQ� GH� J|U�OHFH÷L� JLEL�� P��J�Q� oL]JLOHULQLQ� GDKD� \�NVHN� GH÷HUOHUH� XODúPDVÕ�
VLVWHPOHULQ�YHULPOHUL�YH�PDOL\HWOHUL�LOH�RUDQWÕOÕGÕU�
*�QHú�(QHUMLVL�øOH�6X�3RPSDODPD�6LVWHPOHULQLQ�9HULPOHUL
*�QHú�HQHUMLVL�LOH�VX�SRPSDODPD�VLVWHPOHULQGH��VWDQGDUW�PRWRU�SRPSD�VLVWHPOHUL�NXOODQÕOGÕ÷ÕQGD�KLGUROLN
YHULP�\DNODúÕN�RODUDN��������GROD\ODUÕQGDGÕU��6LVWHPGH�NXOODQÕODQ�J�QHú�J|]HOHULQLQ�YHULPOHUL��������
HOHNWURQLN�J�o�GHQHWLFLOHULQLQ�YHULPOHUL� LVH��������GROD\ODUÕQGDGÕU��.XOODQÕODQ� EX�GRQDQÕPODUOD� WRSODP
VLVWHP�YHULPL�������ROPDNWDGÕU��%X�GH÷HU��J�QHúWHQ�JHOHQ�NXOODQÕODELOLU�HQHUMLQLQ��LVWHQLOHQ�PLNWDUGDNL�VX
N�WOHVLQLQ�� LVWHQLOHQ� \�NVHNOL÷H� SRPSDODQPDVÕ� DUDVÕQGDNL� HQHUML� G|Q�ú�P� YHULPLGLU�� %LU� EDúND� GH\LúOH�
J�QHú�HQHUMLVLQLQ��SRWDQVL\HO�HQHUML�RODUDN�VX�N�WOHVLQH�GHSRODQPDVÕ�G|Q�ú�P�Q�Q�YHULPLGLU��6D\ÕODUÕ�D]
GD� ROVD�� J�Q�P�]GH� NXOODQÕODQ� \�NVHN� WHNQRORML� LOH� ELUOLNWH� EX� GH÷HU� ��� GROD\ODUÕQD� NDGDU
\�NVHOWLOHELOPLúWLU�� ùHNLO� �
GH� J�QHú� J|]HOHUL� NXOODQÕODUDN� ROXúWXUXOPXú� VX� SRPSDODPD� VLVWHPOHULQGHNL
����������\ÕOODUÕ�DUDVÕQGD�HOGH�HGLOPLú�WRSODP�YHULP�DUWÕúÕ�J|U�OPHNWHGLU��%X�KÕ]OÕ�YH�LVWLNUDUOÕ�\�NVHOLú�
ELU�\DQGDQ�NXOODQÕFÕ�VD\ÕVÕQÕ�DUWWÕUPDNWD��ELU� IDUOÕ�DoÕGDQ�GD�VLVWHPOHULQ�PDOL\HWOHULQLQ�D]DOPDVÕQD�QHGHQ
ROPDNWDGÕU��*UDILNWH��JHQHOOLNOH�����:S�LOH����.:S�J�oOHUL�DUDVÕQGD�NXUXOPXú�SRPSD�VLVWHPOHUL�|UQHN
RODUDN�DOÕQPÕúWÕU�
*�QHú�(QHUMLVL�øOH�6X�3RPSDODPD�6LVWHPOHULQLQ�(NRQRPLN�$QDOL]L
+HUKDQJL� ELU� VX� SRPSDODPD� VLVWHPLQLQ� HNRQRPLN� DQDOL]L�� ELUELULQH� ED÷OÕ� �o� WHPHO� EDúOÕN� DOWÕQGD
WRSODQDELOLU�� %XQODU�� R� <DWÕUÕP� 0DOL\HWLQLQ� *HUL� .D]DQÕP� 6�UHVL�� 6LVWHPLQ� VDWÕQDOPD� YH� NXUXOXú
PDOL\HWOHULQLQ� WRSODPÕQÕQ�� VLVWHPLQ� NXOODQÕP� V�UHVL� ER\XQFD�� DOWHUQDWLIOHULQH� RUDQOD� JHWLUGL÷L� JHOLULQ�
VDWÕQDOPD� YH� NXUXOXú� PDOL\HWLQH� HúLW� ROGX÷X� V�UH�� R� <ÕOOÕN� JHUL� .D]DQÕP� 2UDQÕ�� 6LVWHPLQ� ELU� \ÕOOÕN
NXOODQÕPÕ� V�UHVLQFH�� DOWHUQDWLIOHULQH� RUDQOD� JHWLUGL÷L� JHOLULQ�� VDWÕQDOPD� YH� NXUXOXú� PDOL\HWLQH� RUDQÕ�� R
6LVWHP� gPU�� %R\XQFD� 7RSODP� 0DOL\HW�� 6LVWHPLQ� VDWÕQDOPD�� NXUXOXú�� LúOHWPH� JLGHUOHUL� YH� VLVWHPLQ
NXOODQÕP� |PU�� ER\XQFD� DOWHUQDWLIOHULQH� RUDQOD� JHWLUGL÷L� JHOLUOHULQ� WRSODPÕGÕU�� <XNDUÕGD� DQODWÕODQ� DQDOL]
\|QWHPOHULQLQ�W�P�QGH�J|]�|Q�QH�DOÕQPDVÕ�JHUHNHQ�GH÷HUOHU�LVH�

6DWÕQDOPD�PDOL\HWL�
.XUXOXú�PDOL\HWL�
.XOODQÕP�V�UHVL�ER\XQFD�LúOHWPH�YH�EDNÕP�PDOL\HWL�
.XOODQÕP�V�UHVL�ER\XQFD�\DNÕW�PDOL\HWL�
.XOODQÕP�V�UHVL�ER\XQFD�\HGHN�SDUoD�PDOL\HWL�
.XOODQÕP�V�UHVL�ER\XQFD�oHYUHVHO�HWNL�PDOL\HWL�
'L÷HU�|]HO�JLGHUOHU�

2ODUDN� GH÷HUOHQGLULOHELOLU�� $QODWÕODQ� EX� GH÷HUOHULQ� KHU� \ÕO� LoLQ� \ÕOOÕN� HQIODV\RQ� RUDQÕ� YH� \ÕOOÕN� LQGLULP
RUDQODUÕ� J|]� |Q�QH� DOÕQDUDN�� VLVWHPLQ� NXOODQÕP� |PU�� V�UHVLQFH� GH÷HUOHQGLULOPHVL� JHUHNPHNWHGLU�
(NRQRPLN�DQDOL]LQ�\DSÕOPDVÕQGD��KHU�\ÕO� LoLQ�D\UÕ�D\UÕ�GH÷HUOHQGLUPH�\HULQH��\ÕOOÕN�HQIODV\RQ�YH�LQGLULP
RUDQODUÕ� NXOODQÕODUDN� NXOODQÕP� |PU�� V�UHVL� LoLQGH�� PDOL\HWLQ� EXJ�QN�� GH÷HULQL� EXOPDN� GDKD� NROD\� YH
DQODPOÕGÕU�� %XJ�QN�� PDOL\HW� GH÷HUL�� VLVWHPLQ� WRSODP� |PU�� ER\XQFD�� R� J�QN�� VDWÕQDOPD� YH� NXUXOXú
PDOL\HWLQH�RUDQOD�JHOHFHN�\ÕOODUGDNL�HN�JLGHUOHULQ�KHVDSODQPDVÕ��6|]�JHOLPL��NXOODQÕP�|PU�QGHQ�|QFH�ED]Õ
SDUoDODUÕQ�\HQLOHQPHVL�JLEL��� YH�VLVWHPLQ� LúOHWLOPHVL� LoLQ�JHUHNOL�RODQ�PDOL\HWLQ�NXOODQÕP�|PU��ER\XQFD
GH÷HUOHQGLULOPHVL� RODUDN� DOÕQDELOLU� �6|]� JHOLPL�� PD]RW�� EHQ]LQ�� \D÷�� HOHNWULN� YE�� JLGHUOHU��� $úD÷ÕGDNL
WDEORGD�� IDUNOÕ� GRQDQÕPODUD� YH� NDSDVLWHOHUH� VDKLS� J�QHú� HQHUMLVL� LOH� VX� SRPSDODPD� VLVWHPOHULQLQ
LVWDWLVWLNVHO� PDOL\HWOHUL� EHOLUOL� DUDOÕNODUGD� J|U�OPHNWHGLU�� $OÕQDQ� GH÷HUOHU�� IDUNOÕ� �UHWLFL� ILUPDODUÕQ� �U�Q
VDWÕú� IL\DWODUÕQGDQ� HOGH� HGLOPLúWLU�� 7DEORGDQ� GD� J|U�OHFH÷L� JLEL�� J�QHú� HQHUMLOL� VX� SRPSD� G�]HQLPOHULQL
ROXúWXUDQ�W�P�SDUoDODU�J|]�|Q�QH�DOÕQGÕ÷ÕQGD������:S�GH÷HULQGH�ELU�LoPH�VX\X�DPDoOÕ�GHULQ�NX\X�GDOJÕo
SRPSD�VLVWHPLQLQ�RUWDODPD�PDOL\HWL���������$PHULNDQ�'RODUÕ�FLYDUODUÕQGDGÕU��%X�PDOL\HW�SRPSDQÕQ�W�P
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NXOODQÕP� |PU�� LoLQ� KHVDSODQPÕú� WRSODP� ELU� GH÷HUGLU�� 6LVWHPLQ� WRSODP� |PU�� J|]� |Q�QH� DOÕQGÕ÷ÕQGD�
RUWDODPD���\ÕO�WRSODP�|P�U�LoLQ�������$PHULNDQ�'RODUÕ�\ÕO�WXWPDNWDGÕU������:S�GH÷HULQGHNL�ELU�SRPSD
VLVWHPL��J�QGH�\DNODúÕN�RODUDN����������P��\D�GD�GDKD�|QFH�|UQHN�RODUDN�YHULOPLú�RODQ�����NLúLOLN�ELU
\HUOHúNHQLQ� LoPH� VX\X� LKWL\DFÕQÕQ� WDPDPÕQÕ� NDUúÕODPD\D� \HWHFHNWLU�� <DSÕODFDN� EX� \DWÕUÕPÕQ�
NRQYDQVL\RQHO�HQHUML�VLVWHPOHUL�LOH�oDOÕúDQ�ELU�SRPSD�VLVWHPLQLQ�DOW�\DSÕ�PDOL\HWOHUL�J|]�|Q�QH�DOÕQÕUVD�oRN
GD� ROPDGÕ÷Õ� DoÕNWÕU�� ùHNLO� ��
GH� ����� YH� ����
D� NDGDU� J�QHú� HQHUMLVL� LOH� VX� SRPSDODPD� VLVWHPOHULQLQ
PDOL\HWOHULQGHNL� GH÷LúLP� J|U�OPHNWHGLU�� %X� VLVWHPOHULQ� PDOL\HWOHULQGHNL� EX� KÕ]OÕ� G�ú�ú�� WHNQRORML� YH
NXOODQÕP�PLNWDUÕQÕQ�DUWPDVÕ�LOH�GR÷UX�RUDQWÕOÕGÕU��ùHNLO����*�QHú�HQHUMLVL�LOH�VX�SRPSDODPD�VLVWHPOHULQLQ
����������\ÕOODUÕ�DUDVÕQGDNL�ELULP�PDOL\HWOHULQGHNL�GH÷LúLP�
6RQXo�
7DOHS� DUWÕúÕ� GR÷DO� RODUDN�� WHNQRORMLQLQ� JHOLúLPLQH� YH� GH� PDOL\HWOHULQ� G�úPHVLQH� QHGHQ� ROPDNWDGÕU�
'�Q\DGDNL� X\JXODPDODUD� EDNÕOGÕ÷ÕQGD�� ����� P�� KLGUROLN� \�N� GH÷HUOHULQH� NDGDU�� J�oWHNL� ����
O�N� ELU
DUWÕúÕQ��VLVWHP�|PU��ER\XQFD�WRODP�PDOL\HWLQ��������G�úPHVLQH�QHGHQ�ROPDNWDGÕU��*�QHúLQ�HQHUMLVL� LOH
VX� SRPSDODPD� VLVWHPOHULQLQ�� �ONHPL]GHNL� NRQYDQVL\RQHO� J�o� úHEHNHVLQLQ� \HWHUVL]OL÷L� G�ú�Q�OG�÷�QGH�
NXOODQÕP�VX\X�DPDoOÕ��WDUÕPVDO�DPDoOÕ�\D�GD�VXODPD�DPDoOÕ�ELU�oRN�X\JXODPD�DODQÕQGD��HNRQRPLN�YH�X]XQ
|P�UO��ROGX÷X�J|U�OPHNWHGLU�


