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D� YHULOPHN� �]HUH� �o� OLVDQV� VDWÕOPÕú� YH� øú� %DQNDVÕ� �
7HOHNRP� øWDO\D� NRQVRUVL\XPX� \�NVHN� ELU� IL\DWOD� OLVDQVÕ� DOPÕú� YH� EX� IL\DWÕQ� �]HULQGH� ELU� WHNOLI�
JHOPH\LQFH� GL÷HU� OLVDQV� VDWÕODPDPÕúWÕ�� /LVDQVÕ� DODQ� øú�7LP� JHoWL÷LPL]� D\ODUGD� DOR� GHGLUWWL� YH�
7�UNL\H
QLQ� LON� ����� 0+]� RSHUDW|U�� KL]PHW� YHUPH\H� EDúODGÕ�� 7�UNL\H
GH� *60� ����� OLVDQVÕQÕQ�
VDWÕOGÕ÷Õ�J�QOHUGH�$YUXSD
GD�GD�ho�QF��-HQHUDV\RQ�0RELO�6LVWHPOHU��NRG� LVPL\OH��*�LoLQ� OLVDQVODU�
VDWÕOÕ\RUGX��
(÷HU�ho�QF��3ODQGÕ÷Õ�úHNOL\OH�NXUXODELOLUVH�PRELO�VLVWHPOHULQ��LOHWLúLP�VHNW|U�Q�Q�oHKUHVLQL�ELU�NH]�
GDKD� UDGLNDO� ELU� úHNLOGH� GH÷LúWLUHFH÷L� V|\OHQHELOLU�� $PD� J|U�QHQ� R� NL� WÕSNÕ� *60� JHUoHNOHúLUNHQ�
\DúDQÕODQ�RODFDN�YH�ELU�NH]�GDKD�$%'�YH�-DSRQ\D�NHQGL�|]HO�VLVWHPOHULQH�VDKLS�RODFDNODU��<DOQÕ]�EX�
VLVWHPOHUOH� $YUXSD� ED]OÕ� VLVWHP� DUDVÕQGDNL� IDUN�� *60� LOH� GL÷HU� VLVWHPOHU� DUDVÕQGDNL� IDUN� NDGDU�
ROPD\DFDN��d�QN���*
QLQ�G�Q\D�oDSÕQGD�WDQÕPODQPDVÕ�]RUXQOX�|]HOOLNOHUL�IDUNOÕODúPDQÕQ�|Q�QGH�ELU�
HQJHO�ROXúWXUX\RUODU���
)DUNOÕODúPDQÕQ�NDoÕQÕOPD]�ROXúX� WHPHO�RODUDN� LNL� QHGHQOH� DoÕNODQDELOLU�� øON� QHGHQ� HNRQRPLN�RODQÕ��
VWDQGDUW�WDQÕPODPD�LúL�KHU�QH�NDGDU�ELU�WDNÕP�NXUXPODU�WDUDIÕQGDQ�\DSÕOÕ\RU�JLEL�J|U�QVH�GH��V�UHFLQ�
HVDV� GHQHWLPL� LOHWLúLP� VHNW|U�Q�Q� E�\�N� XOXVODUDUDVÕ� úLUNHWOHULQLQ� HOLQGH�� +HU� NLP� NHQGL�
DUDúWÕPDJHOLúWLUPH�GHSDUWPDQÕQÕQ�|QHUGLNOHULQL� VWDQGDUW� RODUDN�NDEXO� HWWLUHELOLUVH�� SD]DUGD�ELU� DGÕP�
|QH� JHoL\RU��$YUXSDOÕ� ILUPDODU�� EX� NRQXGD� ]DPDQ� ]DPDQ� EHUDEHU� WDYÕU� DOPD\Õ� GD� EDúDUDELOL\RUODU��
(OHNWURQLN� VHNW|U�QGH� JHQHO� RODUDN� EDúDUÕOÕ� J|U�QHQ� -DSRQ� úLUNHWOHULQLQ� LOHWLúLP� VHNW|U�QGH� JOREDO�
RODUDN� ELU� W�UO�� $YUXSD
QÕQ� GHYOHUL\OH� DUD\Õ� NDSDWDPDPDODUÕQÕQ� QHGHQOHULQGHQ� ELULQLQ� GH�� KHP�
úLUNHWOHU�DUDVÕQGD�KHP�GH�úLUNHWOHU�LOH�NXUXPODU�DUDVÕQGDNL�LúELUOL÷L�ROGX÷XQX�V|\OHPHN�\DQOÕú�ROPD]��
øNLQFL�QHGHQ��DVOÕQGD�ELULQFLVLQL�WDNLS�HGL\RU��0RGHUQ�G�Q\DGD�HNRQRPLN�J�o�VL\DVL�J�o�DQODPÕQD�GD�
JHOL\RU�� +HOH� NL� V|]� NRQXVX� VHNW|U�� WHOHNRP�QLNDV\RQ� JLEL� VWUDWHMLN� |QHPL� \�NVHN� ELU� VHNW|U� GH�
ROXUVD��%X�QHGHQOH��VWDQGDUW�EHOLUOHPH�P�FDGHOHVLQGH�K�N�PHWOHU�GH�DNWLI�URO�R\QX\RUODU���
�*
GHQ��*
\H�*LGHQ�<RO��
ùHEHNH� HYULPLQL� GH÷LúLN� \DNODúÕPODUOD� WDQÕPODPDN� RODQDNOÕ� DPD� NXOODQÕFÕ� DOÕúNDQOÕNODUÕQÕ� YH�
GROD\ÕVÕ\OD�SD]DUÕ�|QHPOL�|Oo�GH�GH÷LúWLUHQ�HNOHPHOHULQ�KHU�ELULQL�ELU�DGÕP�RODUDN�WDQÕPODPD\Õ�WHUFLK�
HGHFH÷LP���
%LULQFL�DGÕP��*60��
øON�*60�VLVWHPOHUGH�EXJ�Q�NXOODQGÕ÷ÕPÕ]�VHUYLVOHULQ�KLoELUL�\RNWX��%X�DGÕPÕQ�HQ�|QHPOL�NDUDNWHUL�
W�P� VLVWHPLQ� GLMLWDO� ELU� VLVWHP� ROXúX\GX��$QDORJ� WHNQRORML\L� WHUNHGLú� EDúOÕ� EDúÕQD� ELU� GHYULPGL� YH�
]DWHQ�EXQGDQ�GROD\Õ�*60�VLVWHPOHU�øNLQFL�-HQHUDV\RQ�0RELO�6LVWHPOHU�RODUDN�WDQÕPODQGÕ��*60
LQ�EX�
J|UHFH�LONHO�G|QHPLQGH�NRQXúPD�KDULFLQGH�\DSÕODELOHQOHU��\|QOHQGLUPH��DUDPD�HQJHOOHPH��EHNOHWPH�
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JLEL� GLMLWDO� WHNQRORMLQLQ� VDELW� KDWODUD� JLULúLQGHQ� VRQUD� HYOHULPL]GHNL� VDELW� WHOHIRQODUOD� GD�
\DUDUODQGÕ÷ÕPÕ]�VHUYLVOHUOH�NÕVÕWOÕ\GÕ���
øNLQFL�DGÕP��606�
%X�DGÕPOD�EHUDEHU�LQVDQODU�DUWÕN�FHS�WHOHIRQODUÕQGDQ�NÕVD�PHVDM��606��\ROOD\DELOL\RUODUGÕ��'L÷HU�ELU�
JHOLúPH�GH�VHVOL�SRVWD\GÕ��øNLQFLVL�GH÷LO�DPD�ELULQFLVL�E�\�N�ELU�WLFDUL�EDúDUÕ�ND]DQGÕ��6LVWHPGHNL�ERú�
VLQ\DOOHúPH� NDSDVLWHVLQGHQ� ID\GDODQPDN� LoLQ� JHOLúWLULOHQ� YH� JHOLúWLULOGL÷LQGH� KLo� GH� SUDWLN�
EXOXQPD\DQ�606��NXOODQÕP�\D\JÕQOÕ÷Õ�DoÕVÕQGDQ�KDNNÕQGD�\DSÕODQ� W�P�N|W�� WDKPLQOHUL�DODúD÷Õ�HWWL�
YH�*60
LQ�oHKUHVLQL� |QHPOL�|Oo�GH�GH÷LúWLUGL��g]HOOLNOH�JHQo�NXOODQÕFÕODUÕQ� UD÷EHW�HWWLNOHUL�606
LQ�
ND]DQGÕ÷Õ�WLFDUL�EDúDUÕ��IL\DWÕQ�J|UHFHOL�XFX]OX÷XQGDQ�GROD\Õ�EHONL�oRN�IDUNHGLOPHVH�GH�RSHUDW|UOHUH��
N�o�N�\DWÕUÕPODU�NDUúÕOÕ÷ÕQGD�E�\�N�SDUDODU�ND]DQGÕUGÕ���
ho�QF��DGÕP��,1�
$NÕOOÕ� QHWZRUN� �,1�� X\JXODPDODUÕQÕQ� VLVWHPH� HQWHJUDV\RQXQGDQ� VRQUD�� RSHUDW|UOHU� ,1
LQ� HQ� \D\JÕQ�
X\JXODPDVÕ� RODUDN� EXJ�Q� KD]ÕU� NDUW�� IL[� NDUW� JLEL� WLFDUL� LVLPOHUOH� ELOLQHQ� |Q|GHPHOL� VLVWHPOHU�
NXUGXODU��%X�VLVWHPOHU��GH÷LúLN�JHOLU�JUXSODUÕ�WDUDIÕQGDQ�WHUFLK�HGLOGL÷L�LoLQ��RSHUDW|UOHULQ�KHGHIOHULQL�
JHQLúOHWWL�YH�ELU�P�úWHUL�KL\HUDUúLVL�\DUDWWÕ���
'|UG�QF��DGÕP��:$3�
*60
GHNL� ���� NELW�V
GHQ� ��� NELW�V
\H� GH÷LúHQ� KDYDGDNL� G�ú�N� GDWD� KÕ]Õ�� JHQHO� RODUDN� GDWD�
X\JXODPDODUÕ� LoLQ� ROGXNoD� \HWHUVL]� ELU� KÕ]GÕ�� øúWH� EX� QRNWDGD� HNLSPDQ� VD÷OD\ÕFÕ� ILUPDODU�� EX� KÕ]ÕQ�
DUWPDVÕ� LoLQ� X÷UDúÕ\RUODUGÕ�� 'HYUH� DQDKWDUODPD� �&LUFXLW� 6ZLWFKHG�&6�� WHNQRORMLVLQH� VDGÕN� NDODUDN�
KDYDGD�GH÷LúLN�NRGODPD� WHNQLNOHUL� GHQH\HUHN�KÕ]�DUWÕUÕOPD\D� oDOÕúÕOGÕ��:$3��:LUHOHVV�$SSOLFDWLRQ�
3URWRFRO�� GD� EX� G|QHPLQ� ELU� GHQHPHVL\GL�� 9HUL� LOHWLúLP� KÕ]Õ� LVWHQLOHQ� RUDQÕQ� ROGXNoD� JHULVLQGH�
ROGX÷X�LoLQ��KÕ]�DoÕVÕQGDQ�oRN�LVWHNOL�ROPD\DQ�PHWLQ�WDEDQOÕ�ELU�SURWRNRO�RODUDN�JHOLúWLULOHQ�:$3
OD�
JHUoHNOHQHQ� X\JXODPDODU� GD� EHNOHQLOGL÷L� �]HUH� PHWLQ� WDEDQOÕ\GÕ�� :$3
ÕQ� EDúDUÕVÕ� YH� NXOODQÕP�
\D\JÕQOÕ÷Õ� ROGXNoD� WDUWÕúPDOÕ��.XOODQÕFÕODUD� \HWHUOL� VHUYLVL� VXQPDGDQ��RQODUGDQ�NDUPDúÕN� D\DUODU� YH�
KÕ]� \�]�QGHQ� oRNoD� VDEÕU� LVWH\HQ� :$3�� DVOÕQGD� |O�� GH÷LO� DPD� ROGXNoD� VRUXQOX� GR÷PXúWX�� ùX�
J�QOHUGH�JHQHO�H÷LOLP�EX�VRUXQODUOD�X÷UDúPDN�\HULQH�IDUNOÕ�ELU�VLVWHPH�WHUIL�\|Q�QGH�EHOLUJLQOHúL\RU��
&6
LQ� GDWD� X\JXODPDODUGDNL� VRUXQODUÕ� \DSÕVÕ� JHUH÷L� o|]HPH\HFH÷L� JHUoH÷L�� PRELO� VLVWHPOHULQ�
J�QGHPLQH� ]RUXQOX� RODUDN� SDNHW� DQDKWDUODPDOÕ� �SDFNHW� VZLWFKHG� �� 36�� YHUL� LOHWLúLP� WHNQLNOHULQL� YH�
GROD\ÕVÕ\OD�,3��,QWHUQHW�3URWRFRO��
\L�VRNWX��36
QLQ�*60
GHNL�LON�X\JXODPDVÕ�*356��*HQHUDO�3DFNHW�
5DGLR�6HUYLFH��RODFDN���
%HúLQFL�DGÕP��*356�
7DKPLQ� HGLOHELOHFH÷L� JLEL� EX� HYUH� *356
LQ� YH� ,3
QLQ� HYUHVL� RODFDN�� $VOÕQGD� úX� DQGD� WHNQRORMLQLQ�
JHUoHN� RODUDN� GXUGX÷X� \HU� GH� EXUDVÕ�� *356� LoLQ� W�P� G�Q\DGD� YH� 7�UNL\H
GH� JHUHNOL� KD]ÕUOÕNODU�
\DSÕOPÕú� GXUXPGD� DPD� RUWDGD� *356� LoLQ� WDVDUODQPÕú� PRELO� WHOHIRQ� \RN�� hUHWLFLOHU� EX� NRQXGD�
ROGXNoD� JHFLNPLú� GXUXPGDODU�� $VOÕQGD� EX� FLKD]ODUD� WHOHIRQ� GHPHNOH� KDNVÕ]OÕN� HWPLú� RODFD÷Õ]�� %X�
QHGHQOH� ROVD� JHUHN� *356� LOH� LOJLOL� G|N�PDQODUGD� ÕVUDUOD� PRELO� HNLSPDQ� YH\D� PRELO� WHUPLQDO�
WHULPOHUL�NXOODQÕOÕ\RU��&6�ED÷ODQWÕ�WDU]ÕQGDQ�36�ED÷ODQWÕ�WDU]ÕQD�JHoLú�$YUXSD�YH�ELUNDo��ONHGH�GDKD�
OLVDQVÕ� VDWÕOPÕú� �*� VLVWHPOHULQ�NXUXOPDVÕ� DoÕVÕQGDQ� GD� |QHPOL� ELU� DGÕP�ROXúWXUX\RU��%LU� NDo� \HUGH�
UDVODGÕ÷ÕP�ELU�KDWD\Õ�GD�KHPHQ�G�]HOWPHN�JHUHNL\RU��*356�ELU��*�X\JXODPDVÕ�GH÷LO��*356��*60�
�]HULQGH� oDOÕúDQ� ELU� 36� X\JXODPDVÕ�� $PD� �*� VLVWHPOHUGH� GH� NXOODQÕODFDN� ED]Õ� HNLSPDQODUÕQ�
|QF�OOHULQLQ� *356� LoLQGH� NXOODQÕOÕ\RU� YH� WHPHO� RODUDN� *356
LQ� LQWHUQHWH� HULúLPL� RODQDNOÕ� NÕOÕ\RU�
ROXúX�EX�\DQOÕú�DQODúÕOPD\D�QHGHQ�ROX\RU���
%LU�SDUDQWH]�DoÕS��&6�YH�36�ED÷ODQWÕ�WDU]ODUÕ�DUDVÕQGDNL�WHPHO�IDUNWDQ�GD�EDKVHWPHNWH�\DUDU�YDU��&6�
ED÷ODQWÕ� WDU]ÕQGD� ED÷ODQWÕQÕQ� NXUXOGX÷X� ELU� QRNWDGDQ� GL÷HULQH� VDELW� ELU� WUDILN� NDQDOÕ� WDQÕPODQÕU��
.RQXúPD�YH\D�YHUL�EX�NDQDO��]HULQGHQ�DNDU��$VOÕQGD�KHU�NRQXúPDQÕQ�YH\D�KHU�ED÷ODQWÕQÕQ�NHQGLVLQH�
DGDQPÕú� ELU� NDQDOÕ� YDUGÕU�� &6
LQ� HQ� J�]HO� |UQH÷L� EHQLP� DQFDN� ILOPOHUGH� J|UHELOGL÷LP� RSHUDW|UO��
VDQWUDOODUGÕU�� 2UDGD� RSHUDW|U� ELU� DERQH\L� GL÷HULQH� ED÷ODPDN� LoLQGH� |Q�QGHNL� ILú� SDQRVXQGDQ�
\DUDUODQÕUGÕ�YH�R�NRQXúPD�LoLQ�ELU�NDQDOÕ�HOL\OH�\DUDWÕUGÕ��.|SU�Q�Q�DOWÕQGDQ�oRN�VXODU�DNWÕ�DPD�&6
LQ�
WHPHO� PDQWÕ÷Õ� GH÷LúPHGL�� ùLPGL� RSHUDW|UOHULQ� LúOHULQL� KHP� PRELO� KHP� VDELW� VLVWHPOHUGH� JHOLúPLú�
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GLMLWDO� VDQWUDOODU� \DSÕ\RU�� 36� ED÷ODQWÕ� WDU]ÕQGD� LVH� &6
LQ� DNVLQH� KHU� ED÷ODQWÕ� LoLQ� DGDQPÕú� ELU� KDW�
WDQÕPODQPD]��øOHWLOPHVL�JHUHNHQ�YHUL�SDNHWOHUH�D\UÕOÕU�YH�KHU�ELU�SDNHW�NHQGLVLQL�YH�JLWPHVL�JHUHNHQ�
\HUL� WDQÕPOD\DQ� ELOJL\L� LoHULU�� %X� SDNHWOHU� WHPHO� RODUDN� �URXWHU�ODUÕQ� \DUGÕPÕ\OD� JLGHFHNOHUH� \HUH�
XODúÕU��,QWHUQHW�36�ED÷ODQWÕ�WDU]ÕQÕQ�NXOODQÕOGÕ÷Õ�HQ�WDQÕQPÕú�|UQHNWLU��$VOÕQGD�RUWDGD�JHUoHN�]DPDQOÕ�
WDQÕPODQPÕú�ELU�KDW�\RNWXU�DPD�NXOODQÕFÕ�NHQGLVL�LoLQ�&6�EHQ]HUL�ELU�ED÷ODQWÕ�\DSÕOGÕ÷Õ�\DQÕOVDPDVÕQD�
NDSÕOÕU�� %X� NDYUDP� �VDQDO� ED÷ODQWÕ�� GL\H� DGODQGÕUÕOÕU�� %X� QRNWDGD� YHULOHUL� SDNHWOHUH� D\ÕUDUDN�
\ROODPDQÕQ� UDV\RQHO� ELU� WDUDIÕ� ROGX÷X� DPD� ELU� WHOHIRQ� NRQXúPDVÕQÕQ� SDNHWOHUH� E|O�Q�S� \ROODQÕS�
\ROODQDPD\DFD÷Õ�NRQXVXQGD�ELU� WDNÕP�ú�SKHOHU�ROGX÷X�V|\OHQHELOLU��%XJ�Q�V|\OHQHELOHFHN�RODQ�úX��
VHVLQ�SDNHWOHU�KDOLQGH�LOHWLOPHVL��*�VLVWHPOHUGH�GH�VRUXQ�ROXúWXUDFDN�JLEL�J|U�Q�\RU���
*356
LQ� D\UÕQWÕOÕ� ELU� DoÕNODPDVÕQÕ� \DSPDP�EX� \D]ÕQÕQ� VÕQÕUODUÕ� oHUoHYHVLQGH� QH� \D]ÕN� NL�P�PN�Q�
GH÷LO�� $PD� WHPHO� RODUDN� V|\OHQHELOHFHN� RODQ� úX�� úHEHNH� D\QÕ� DQGD� KHP� &6� KHP� GH� 36� ED÷ODQWÕ�
WDU]ÕQÕ�NXOODQÕ\RU��6HVLQ�LOHWLPL�\LQH�JHOHQHNVHO�&6�ED÷ODQWÕ\OD�\DSÕOÕUNHQ��YHUL�LOHWLPL�NXUXODQ�ELU�,3�
RPXUJD� VD\HVLQGH� 36� WHNQRORML� \DUGÕPÕ\OD� LOHWLOL\RU�� %D]� LVWDV\RQX\OD� PRELO� WHUPLQDO� DUDVÕQGDNL�
KDYD�DUD\�]�QGHNL�HULúLP�\|QWHPL�GH÷LúPHGL÷L�LoLQ�YHUL�LOHWLP�KÕ]ÕQGD�ELU�GHYULPGHQ�V|]�HWPHN�LoLQ�
\LQH� GH� �*� VLVWHPOHUL� EHNOHPHN� JHUHNL\RU�� $PD� HNLSPDQ� VD÷OD\ÕFÕ� ILUPDODU� KDYDGD� ���� NELW�V
\H�
XODúDQ�KÕ]ODUGDQ�EDKVHGL\RUODU�NL��EX�KÕ]D�ODERUDWXDU�GÕúÕQGD�JHUoHN�úHEHNHOHUGH�XODúDELOLUOHUVH�RQODU�
DoÕVÕQGDQ�oRN�E�\�N�ELU�EDúDUÕ�RODFDN��*HUoHNoL�ROPDN�JHUHNLUVH�EX�oRN�GD�P�PN�Q�J|]�NP�\RU��
'DKD�DNOÕ�EDúÕQGD�WHVWOHULQ�VRQXoODUÕ�������NELW�V�DUDVÕQGD�GH÷HUOHU�J|VWHUL\RU��NL�EX�GH÷HU�*356
VL]�
*60�VLVWHPOHULQ� ���NELW�V
OLN� YHUL� KÕ]Õ\OD�NDUúÕODúWÕUÕOGÕ÷ÕQGD� \LQH� GH� ROGXNoD� |QHPOL� ELU� LOHUOHPH��
%XUD\D�NDGDU�\D]GÕNODUÕPGDQ�oÕNDQ�ELU� VRQXo�DPD�YXUJXODPDNWD� ID\GD�YDU��*356
LQ� VHV� WUDIL÷L\OH�
KLoELU� LOLúNLVL� \RN�� =DWHQ� WHPHO� RODUDN� WHOHIRQOD� NRQXúPDN� LoLQ� GH� EX� NDGDU� KÕ]OÕ� ED÷ODQWÕODUD�
LKWL\DFÕPÕ]�\RN��øNLQFL�YXUJX�,3
\H�GDLU��\HQL�YHUVL\RQXQXQ�GD�JHOLúWLULOPHVL�LOH�ELUOLNWH��,3�Y���GDKD�
GD�J�oOHQHFHN�RODQ�EX�SURWRNRO���*�VLVWHPOHULQ�GH�EHONHPL÷LQL�ROXúWXUDFDN��ho�QF��QRNWD�LQWHUQHWLQ�
W�P� oRNOX� RUWDP� X\JXODPDODUÕ� LOH� FHELPL]H� JLUPHVL� LoLQ� �*� WHNQRORMLVLQL� EHNOHPHN� ]RUXQGD�
ROXúXPX]�� 0RELO� LQWHUQHW� NDYUDPÕ�� *356� LOH� ELUOLNWH� J�QO�N� \DúDPÕQ� ELU� SDUoDVÕ� ROPD\D� PDGGL�
J�F�Q�]OH� RUDQWÕOÕ� RODUDN� EDúOD\DFDN� DPD� WHOHIRQXQX]GDQ���� ELOJLVD\DU� SHUIRUPDQVÕ� EHNOHPH\LQ��
KDNVÕ]OÕN�HGHUVLQL]���
$OWÕQFÕ�DGÕP���*�
�*� VLVWHPOHULQ� \HQL� ELU� MHQHUDV\RQ� VÕIDWÕQÕ� KDN� HWPHOHULQLQ� QHGHQL� ú�SKHVL]� NL� ,3� YH� 36� WHNQRORML�
GH÷LO��d�QN��RQODUOD�PRELO� RUWDPGD� WDQÕúPDN� LoLQ�*356
øQ�NXUXOXPX�\HWHUOL�� �*
\H� LVPLQGHNL��
��
YHUHQ� LNL� |QHPOL� JHOLúPH� YDU��%LULQFLVL�� KDYDGD� ED]� LVWDV\RQX\OD�PRELO� WHUPLQDO� DUDVÕQGDNL� HULúLP�
WHNQRORMLVL� N|NWHQ� GH÷LúHFHN�� %X� GH÷LúLP� KDYDGDNL� YHUL� KÕ]ÕQÕ� GUDPDWLN� ELU� úHNLOGH� DUWWÕUDFDN�� %X�
KÕ]ÕQ� \LQH� úLUNHWOHULQ� LGGLDVÕ� ROGX÷XQX� EHOLUWHUHN� V|\O�\RUXP�� úHKLUOHUGH� YHUL� KÕ]Õ� ���� NELW�V
\H�
oÕNDFDNPÕú��%HNOH\LS�J|UHFH÷L]��$PD�D\UÕQWÕVÕQD�JLUPHGHQ��\DOQÕ]FD�GH÷LúHFHN�GHGL÷LP�\HQL�HULúLP�
WHNQRORMLVLQLQ�VXQGX÷X�WHRULN��VW�OLPLW�EX�UDNDPÕQ�oRN�GDKD��]HULQGH����0ELW�V��%X�\�]GHQ�EX�\HQL�
WHNQRORMLQLQ� VXQDFD÷Õ� RODQDNODUÕ� N�o�PVHPHPHN� JHUHNL\RU�� (Q� D]ÕQGDQ� FHELQL]GHNL� DOHWOHUOH� oRN�
UDKDW� LQWHUQHWWH� JH]HELOHFHN�� W�P� VHUYLVOHUGHQ� \DUDUODQDELOHFHN� YH� KDWWD� J|U�QW�O�� NRQXúPD� ELOH�
\DSDELOHFHNVLQL]�� øNLQFLVL�� W�P� ELULPOHU� DUDVÕQGD� WDQÕPODQDFDN� DoÕN� DUD\�]OHU� �RSHQ� LQWHUIDFH��
VD\HVLQGH� VLVWHP� VWDQGDUGL]DV\RQ� VRUXQX\OD� NDUúÕODúPD\DFDN� YH� EX� WDQÕPODPD� PRELO� VLVWHPOHUGH�
DERQHOHUH� VXQXODQ� VHUYLVOHULQ� NDUDNWHULQL� N|NWHQ� GH÷LúWLUHFHN�� ho�QF�� SDUWL� VHUYLV� JHOLúWLULPLQLQ�
|Q�QGH� KLo� ELU� HQJHO� NDOPD\DFDN��2SHUDW|UOHU� YH� úHEHNHOHUL� DVOÕQGD� EX� VHUYLVOHU� LoLQ� ELU� SODWIRUP�
J|UHYL� J|UHFHN�� WÕSNÕ� LQWHUQHW� VHUYLVOHUL� JLEL�� 7HNQRORML� KDNNÕQGD� VRQ� RODUDN�� JHOHQHNVHO� WHOHIRQ�
NRQXúPDVÕQÕQ�\LQH�&6�WHNQRORMLVL\OH�\DSÕODFD÷ÕQÕ�V|\OHPHN�JHUHNL\RU��*356�JLEL��*�VLVWHPOHUGH�GH�
36�YH�&6�WHNQRORMLOHUL�D\QÕ�DQGD�J|UHELOHFH÷L]��+DWWD��*�OLVDQVODUÕQÕ�HOLQGH�EXOXQGXUDQ�RSHUDW|UOHULQ�
|QHPOL� ELU� NÕVPÕQÕQ� JHOHFHN� SURMHNVL\RQODUÕQGD�� \HQL� QHVLO� VLVWHPOHULQ� EDúODQJÕoWD� NRQXúPD� LoLQ�
NXOODQÕOPD\DFD÷Õ� GR÷UXOWXVXQGD� ELU� WDKPLQ� YDU�� *60
GHQ� NRQXúPDN� �*
\H� RUDQOD� oRN� XFX]�
RODFD÷ÕQGDQ�LQVDQODU�HOEHWWH�NRQXúPDN�LoLQ�HPHNWDU�FHS�WHOHIRQODUÕQÕ�NXOODQDFDNODU��øQWHUQHW�YH�GL÷HU�
X\JXODPDODU�LoLQ�GH��*�WHUPLQDOODUÕQÕ�WHUFLK�HGHFHNOHU��$VOÕQGD�EX�ED÷ODPGD�EXQD�WDKPLQ�GHPHN�oRN�
GD�GR÷UX�ROPX\RU��ùHEHNH\L�LúOHWHFHNOHULQ�EX�\DNODúÕPÕQÕQ�E�\�N�RUDQGD�\DúDPD�JHoHFHN�ELU�KHGHI�
RODUDN�J|U�OPHVL�JHUHNL\RU��=DWHQ�KDOL�KD]ÕUGD�\�U�\HQ�SURMHOHUGH�GH�úHEHNHQLQ�ER\XWODQGÕUÕOPDVÕ�EX�
WDKPLQ��]HULQGHQ�\DSÕOÕ\RU���
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*60
GHNLQH� EHQ]HU� ELU� VWDQGDUGL]DV\RQ� VDYDúÕ� �*� LoLQ� GH� \DúDQGÕ� HOEHWWH�� $VOÕQGD� $YUXSD
OÕ�
úLUNHWOHULQ� YH� GROD\ÕVÕ\OD�$%
QLQ� KHGHIL� �*� VLVWHPLQLQ� JOREDO� RODUDN� WDQÕPOÕ� ELU� VLVWHP� ROPDVÕ\GÕ��
+DWWD� EX� QHGHQOH� NHQGL� JHOLúWLUGLNOHUL� VLVWHPH� 8076� �8QLYHUVDO� 0RELOH� 7HFKQRORJ\� 6\VWHP�
(YUHQVHO�0RELO� 7HNQRORML� 6LVWHPL�� JLEL� JD\HW� LGGLDOÕ� GD� ELU� LVLP� YHUGLOHU�� $%
QLQ� GL÷HU� LNL� RGD÷D�
NDUúÕ�YHUGL÷L�EX�P�FDGHOHGH�EDúDUÕOÕ�ROGX÷XQX�V|\OHPHN�\DQOÕú�ROXU��$PD�VRQXo�RODUDN�$%�NDQDGÕ�
LOH�-DSRQODU�|QHPOL�\DNÕQODúPDODU�\DúDVDODU�GD�EXJ�Q�JHOLQHQ�QRNWDGD��*�RODUDN�\LQH�EHOOL�EDúOÕ��o�
VLVWHP�RODFDN�JLEL�J|U�Q�\RU��(Q�D]ÕQGDQ�EDúODQJÕoWD�$YUXSD
OÕODUÕQ�8076
L�KDULFLQGH��-DSRQ\D
QÕQ�
YH�$%'
QLQ� GH� GH÷LúLN� ELUHU� VLVWHPL� JHUoHNOHQPH\H� oDOÕúÕODFDN�� �*� LoLQ� OLVDQVODUÕQ�ELU� oRN� �ONHGH�
JHoHQ� \ÕO� LoLQGH� VDWÕOGÕ÷ÕQÕ� V|\OHPLúWLP��$PD� oDOÕúÕU� ELU� �*� VLVWHPL� J|UHELOPHN� LoLQ� ELU� V�UH� GDKD�
EHNOHPHN�JHUHNL\RU��dRN�\HQL�ELU�WHNQRORML�RODQ��*�GDKD�WHVW�DúDPDODUÕQGD�VD\ÕVÕ]�VRUXQ�oÕNDUGÕ��%X�
NRQXGD� $YUXSD
OÕ� K�N�PHWOHU� YH� RSHUDW|UOHU� ELUD]� DFHOHFL� GDYUDQGÕODU�� $\UÕFD� OLVDQVODUD� |GHQLOHQ�
LQDQÕOPD]�UDNDPODU��|UQH÷LQ�$OPDQ\D
GD�OLVDQV�EDúÕQD�����PLO\RQ�PDUN��RSHUDW|UOHUL�GH�ILQDQVDO�ELU�
NUL]OH� NDUúÕ� NDUúÕ\D� EÕUDNWÕ�� ùX� DQGD� oRN� FLGGL� ELU� NUL]� \DúD\DQ� WHOHNRP�QLNDV\RQ� VHNW|U�� GHUH\L�
J|UPHGHQ� SDoDODUÕ� VÕYDPDQÕQ� DFÕVÕQÕ� oHNL\RU��$\UÕFD� J|U�QHQ� R� NL� G�Q\D� �]HULQGH� oDOÕúDQ� LON� �*�
X\JXODPDVÕQÕ�$YUXSD
GD�GH÷LO�DPD�JHOHFHN�\ÕO�LoHULVLQGH�-DSRQ\D
GD�J|UHFH÷L]���
<HGLQFL�$GÕP��7DPDPHQ�,3�PL"�
ùX�DQGD�ELU�\HGLQFL�DGÕP�WDQÕPODPD\D�oDOÕúPDN�DVOÕQGD�VDGHFH�ELU�WDKPLQ�\DSPDN�DQODPÕQD�JHOL\RU��
d�QN�� RUWDGD� QH� oDOÕúDQ� ELU� *356� QH� GH� ELU� �*� VLVWHP� YDU�� $PD� DGÕPODUÕQ� LOHUOH\LúLQGHQ�� &6�
WHNQRORMLQLQ� NDQ� ND\EHWWL÷L�� 36� ED÷ODQWÕQÕQ� LVH� \ÕOGÕ]ÕQÕQ� G�]HQOL� RODUDN� \�NVHOGL÷L� J|U�O�\RU�� �*�
VLVWHPOHUGH�&6�\DUGÕPÕ\OD�\DSÕODQ�NRQXúPDODUÕQGD�ELU�úHNLOGH�SDNHWOHU�KDOLQGH�\DSÕOPDVÕ�VD÷ODQÕUVD�
&6
GHQ�JHUL\H�KLo�ELUúH\�NDOPD\DFDN��2�]DPDQ�DOO�RYHU�,3��KHUúH\�,3��]HULQGHQ��VHQDU\RVX�\DúDPD�
JHoHFHN�� ,3
QLQ� \HQL� YHUVL\RQX� RODQ� ,3� Y�� EX� VHQDU\R\D� GD� KD]ÕUOÕNOÕ� RODFDN�� øúWH� R� ]DPDQ� &6�
WHNQRORML�JHUoHNWHQ�VDGHFH�VDQWUDO�RSHUDW|UOHULQLQ�\HU�DOGÕ÷Õ�ILOPOHUGH�NDODFDN���
0Õ�$FDED"�
ùX� DQD� NDGDU� WDQÕPODPD\D� oDOÕúWÕ÷ÕP� HYULP� \DOQÕ]FD� G�Q\DQÕQ� JHOLúPLú� NDSLWDOLVW� �ONHOHUL� LoLQ�
JHoHUOL��'�Q\D��]HULQGHNL�HNRQRPLN�VLVWHPLQ�NHQGLQH�|]J��KL\HUDUúLVL��EHQ]HU�ELU�ELoLPGH�WHNQRORMLN�
ELU�KL\HUDUúL�GH�\DUDWÕ\RU��gUQH÷LQ������\ÕOÕQGD�WDQÕPODQDQ�*60������WHNQRORMLVL�7�UNL\H
GH������
\ÕOÕQGD�JHUoHNOHQHELOL\RU��'�Q\DQÕQ�$IULND�JLEL�NROD\OÕNOD�WDKPLQ�HGHELOHFH÷LQL]�E|OJHOHULQGH�'DKD�
*60� ���� ELOH� NXUPD\DQ� R� NDGDU� oRN� �ONH� YDU� NL�� 8OXVDO� ED÷ODPGD� GD� WHNQRORML� \LQH� HNRQRPLN�
\DSÕ\D�X\JXQ�GD÷ÕOÕ\RU��hONH\H�JLUHQ�\HQL� WHNQRORMLGHQ�|QFH�HNRQRPLN�]LQFLULQ� WHSHVLQGHNL�VRV\DO�
VÕQÕI� ID\GDODQDELOL\RU��%X�EDúOÕNODUÕQ� WDPDPÕQÕ� LNLQFL�ELU� \D]Õ\D�EÕUDNPDGDQ�ELU� VRQ� V|]� V|\OHPHN�
JHUHNL\RU��7HNQRORMLN�HúLWOLN�DQFDN�HNRQRPLN�HúLWOL÷LQ�VD÷ODQPDVÕ�LOH�P�PN�QG�U���
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