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� .�UHVHO� UHNDEHW� RUWDPÕQGD� LúOHWPHOHULQ� UHNDEHW� J�oOHULQL� DUWÕUPDODUÕ�
�UHWWLNOHUL� �U�Q� YH� KL]PHWOHULQ� NDOLWH� G�]H\LQLQ� P�úWHUL� EHNOHQWLOHULQL�
NDUúÕODPDVÕ� YH\D� DúPDVÕQD� ED÷OÕGÕU�� %X� DPDoOD� ELUoRN� LúOHWPH� VRQ� \ÕOODUGD�
7RSODP� .DOLWH� <|QHWLPL� �7.<�� X\JXODPD\D� EDúODPÕúWÕU�� $QFDN�� 7.<� ELOJL�
\R÷XQOXNOX� ELU� \|QHWLP� VLVWHPL� ROGX÷XQGDQ� GROD\Õ�� 7.<� X\JXODPDVÕQGDQ�
EHNOHQHQ�ID\GDQÕQ�HOGH�HGLOPHVL�JHUHNOL�ELOJLQLQ� LúOHWPH� LoLQGHNL�YH�GÕúÕQGDNL�
ELULPOHUH� ]DPDQÕQGD� DNWDUÕOPDVÕQD� ED÷OÕGÕU�� 0DNDOHGH� ELOJLQLQ� WRSODQPDVÕ��
LúOHQPHVL�YH�GD÷ÕWÕOPDVÕQGDNL�HWNLQOLNOHULQGHQ�GROD\Õ�ELOLúLP�VLVWHPOHULQLQ�7.<�
X\JXODPDVÕQD�\DSDFD÷Õ�NDWNÕODU�|UQHNOHUOH�DoÕNODQPÕúWÕU���
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��*LULú�
*�Q�P�]GH�HNRQRPLN�YH�WHNQRORMLN�JHOLúPHOHULQ�VRQXFXQGD�SD]DUODUÕQ�

N�UHVHOOHúPHVL� XOXVODUDUDVÕ� UHNDEHWL� úHNLOVHO� YH� ER\XWVDO� RODUDN� GH÷LúWLUPLúWLU��
.�UHVHOOHúPH�� LúOHWPHOHU� LoLQ� �UHWLP�YH� VDWÕú�RODQDNODUÕQÕQ� DUWPDVÕQGDQ�GROD\Õ�
ELU� IÕUVDW�ROXúWXUXUNHQ��XOXVDO�YH�XOXVODUDUDVÕ�SD]DUODUGDNL� UDNLSOHULQ�oR÷DOPDVÕ�
QHGHQL\OH� GH� ELU� WHKGLW� ROPDNWDGÕU�� .�UHVHO� UHNDEHW� RUWDPÕQGD� LúOHWPHOHULQ�
EDúDUÕVÕ�� W�NHWLFLOHULQ��U�Q�NDOLWHVL�YH�J�YHQLUOL÷L���U�Q�oHúLGL��P�úWHUL�KL]PHWL�
YE��NRQXODUGD�JLGHUHN�DUWDQ�EHNOHQWLOHULQL�NDUúÕODPD�\HWHQHNOHULQL�DUWÕUPDODUÕQD�
ED÷OÕGÕU�� %X� LVH� LúOHWPHOHULQ� PHYFXW� �UHWLP� VLVWHPOHULQGH�� X\JXQ� ELU� PDOL\HW�
G�]H\LQGH� NDOLWHOL� YH� HVQHN� �UHWLP� \DSPDODUÕQD� RODQDN� VD÷OD\DFDN� úHNLOGH�
G�]HQOHPHOHUGH�EXOXQPDODUÕQÕ�JHUHNWLUPHNWHGLU��

.�UHVHO� UHNDEHWLQ� DUWPDVÕ� VRQXFX�� W�NHWLFLOHU� G�Q\DQÕQ� KHUKDQJL� ELU�
�ONHVLQGH� �UHWLOPLú� �U�QOHU� DUDVÕQGDQ� VHoLP� \DSDELOGLNOHULQGHQ� GROD\Õ� NDOLWH�
NRQXVXQGDNL� EHNOHQWLOHUL� GH� DUWPDNWDGÕU� �/DXGHQ� YH� /DXGHQ�� ����������� � %X�
QHGHQOH�� Lo� SD]DUGD� IDDOL\HWWH� EXOXQDQ�ELU� LúOHWPH��UHWWL÷L� �U�Q�YH�KL]PHWOHULQ�
NDOLWH�G�]H\LQL�EHOLUOHUNHQ�Lo�UDNLSOHULQ�\DQÕQGD�GÕú�UDNLSOHULQ�GH�NDOLWH�G�]H\LQL�
GLNNDWH� DOPDOÕGÕU�� 'H÷LúHQ� SD]DU� \DSÕVÕ\OD� NDOLWH\H� YHULOHQ� |QHPLQ� DUWPDVÕ��
NDOLWHQLQ� LúOHWPHOHUGH� ELU� \|QHWLP� IHOVHIHVL� RODUDN� X\JXODQPDVÕQD� ]HPLQ�
KD]ÕUOD\DUDN��7.<¶QLQ�oD÷GDú�ELU�\|QHWLP�PRGHOL�ROPDVÕQÕ�VD÷ODPÕúWÕU��

%X�oDOÕúPDQÕQ�DPDFÕ��P�úWHUL�PHPQXQL\HWLQL�VD÷ODPDGD�oRN�|QHPOL�ELU�
\HUH�VDKLS�RODQ�7.<¶QLQ�X\JXODQPDVÕQGD�ELOLúLP�VLVWHPOHULQLQ�\HUL�YH�|QHPLQL�
LQFHOHPHNWLU�� dDOÕúPD� G|UW� E|O�PH� D\UÕOPÕú� ROXS�� LNLQFL� E|O�PGH� 7.<� YH�
�����������������������������������������������������������Y Z [<UG��'Ro��'U���6HOoXN�hQLYHUVLWHVL��øNWLVDGL�YH�øGDUL�%LOLPOHU�)DN�OWHVL��.21<$�
�
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�o�QF�� E|O�PGH� LVH� ELOLúLP� VLVWHPOHUL� KDNNÕQGD� JHQHO� ELOJLOHU� YHULOPHNWHGLU��
'|UG�QF��E|O�PGH�LVH�7.<�X\JXODPDVÕQGD�ELOLúLP�VLVWHPOHULQLQ�\HUL�YH�|QHPL�
�]HULQGH�GXUXOPDNWDGÕU��

���7RSODP�.DOLWH�<|QHWLPL�
7.<��W�P�IDDOL\HWOHULQGH�P�úWHUL�PHPQXQL\HWLQL�WHPHO�DODQ�ELU�\|QHWLP�

VLVWHPL�ROXS��$PHULND
GD�RUWD\D�oÕNPÕú��-DSRQ\D
GD�JHOLúWLULOPLú�YH�úX�DQGD�ELU�
oRN� �ONHGHNL� LúOHWPHOHU� WDUDIÕQGDQ� UHNDEHW� �VW�QO�÷�� HOGH� HWPHN� DPDFÕ\OD�
NXOODQÕOPDNWDGÕU�� 7.<
QLQ� WDQÕPÕ� YH� NDSVDPÕ� NRQXVXQGD� WDP� ELU� ILNLU� ELUOL÷L�
ROPDPDNOD� EHUDEHU�� |UJ�W�Q� ELU� E�W�Q� RODUDN� UHNDEHW� J�F�Q��� HWNLQOL÷LQL� YH�
HVQHNOL÷LQL� DUWÕUDQ� ELU� \DNODúÕP� RODUDN� WDQÕPODQDELOLU� �2DNODQG�� ������� 7.<�
|UJ�W� \DSÕVÕQGD� V�UHNOL� ELU� L\LOHúPH� YH� LOHUOHPH� HVDVÕQD� GD\DQDQ� ELU� \|QHWLP�
IHOVHIHVL� YH� NXUDOODU� E�W�Q�G�U� �'DOH� YH� &RRSHU�� ���������� 7.<� W�P�
SURVHVOHULQ�� �U�Q� YH� KL]PHWOHULQ� WDP� NDWÕOÕP� \ROX\OD� JHOLúWLULOPHVL�� Lo� YH� GÕú�
P�úWHUL�EHNOHQWLOHULQL�KHU�úH\LQ��VW�QGH�WXWDQ��YH�P�úWHUL�WDUDIÕQGDQ�WDQÕPODQDQ�
NDOLWH\L�� W�P� IDDOL\HWOHULQ� \�U�W�OPHVL� VÕUDVÕQGD� �U�Q� YH� KL]PHW� E�Q\HVLQGH�
ROXúWXUDQ�ELU�\|QHWLP�ELoLPLGLU��$WD\HWHU�YH�7DVODN������������7.<��IHOVHIHVL��
LONHOHUL�YH�WHNQLNOHUL�LOH�ELU�E�W�Q�ROXS��WRSODP�V|]F�÷�QGHQ�GH�DQODúÕODFD÷Õ�JLEL�
NXUXOXúWD�DOÕQDQ�KHU�NDUDUÕQ��V�UG�U�OHQ�KHU�IDDOL\HW�YH�V�UHFLQ��U�Q�YH�KL]PHW�
NDOLWHVL��]HULQGH�HWNLOH\LFL�URO��ROGX÷X�G�ú�QFHVLQGHQ�\ROD�oÕNDU���

7.<¶QLQ� |÷HOHUL�� P�úWHUL� RGDNOÕOÕN�� |QFH� LQVDQ� DQOD\ÕúÕ�� WDP� NDWÕOÕP��
V�UHNOL� JHOLúWLUPH� YH� JUXS� oDOÕúPDVÕ� úHNOLQGH� |]HWOHQHELOLU� �7HNLQ��
��������������� 7.<¶QLQ� WHPHOLQGH� V�UHNOL� JHOLúPH� �.DL]HQ�� YDUGÕU�� 6�UHNOL�
JHOLúPHGH�DPDo��EHOOL�ELU�VWDQGDUGÕ�WXWWXUPDN�GH÷LO��VHYL\H\L�V�UHNOL�YH�KÕ]OÕ�ELU�
WHPSRGD�JHOLúWLUPHNWLU��ùLPúHN�������������

7.<¶QLQ�EDúOÕFD�\DUDUODUÕ�LVH���U�QOHULQ�SD]DU�J�F�Q�Q�JHOLúPHVL��úLUNHW�
LPDMÕQÕQ�DUWPDVÕ�� LVUDIÕQ�D]DOPDVÕ��ND\QDN�NXOODQÕPÕQÕQ�JHOLúPHVL��PDOL\HWOHULQ�
D]DOPDVÕ��NDOLWH�J�YHQFH�IDDOL\HWOHULQH�RODQDN� WDQÕPDVÕ��GHQHWLP�PDOL\HWOHULQLQ�
D]DOPDVÕ�� GD÷ÕWÕP� NDQDOODUÕQÕQ� YH� oDOÕúDQODUÕQ� PRWLYH� HGLOPHVL� YH� EXQODU�
VRQXFXQGD�UHNDEHW�J�F�Q�Q�JHOLúPHVL�RODUDN�EHOLUWLOHELOLU��0RUGHQ�������������

7.<� LOH� LOJLOL� EX� NÕVD� IDNDW� NDSVDPOÕ� DoÕNODPDODUGDQ� VRQUD�� ELOLúLP�
VLVWHPOHULQLQ� 7.<� X\JXODPDVÕQGDNL� \HUL� YH� |QHPLQL� LUGHOHPH\H� EDúODPDGDQ��
ELOLúLP� VLVWHPOHUL� KDNNÕQGD� WHPHO� DoÕNODPDODUD� \HU� YHUPHN� NRQXQXQ� GDKD� L\L�
DQODúÕOPDVÕ�EDNÕPÕQGDQ�ID\GDOÕ�RODFDNWÕU���

��%LOLúLP�6LVWHPOHUL�
%LOLúLP�VLVWHPOHUL�WHULPL�LOH��ELOJLQLQ�WRSODQPDVÕ��VDNODQPDVÕ��LúOHQPHVL��

HULúLOPHVL� YH� GD÷ÕWÕOPDVÕQD�KL]PHW� HGHQ� WHNQRORMLOHU��X\JXODPD� YH�KL]PHWOHULQ�
E�W�Q�� YH� VLVWHP� �]HULQGHNL� ELOJLOHULQ� W�P�� NDVWHGLOPHNWHGLU� �6DUÕKDQ��
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�����������%LOLúLP�VLVWHPL��\|QHWLPLQ�NDUDU�YHUPHVL�LoLQ�JHUHNOL�ELOJL\L�GH÷LúLN�
ND\QDNODUGDQ� WRSOD\DQ�� LúOH\HQ�� VDNOD\DQ�YH� YHUL\L� UDSRUOD\DQ� IRUPDO�ELU�ELOJL�
VLVWHPLGLU��)RUPDO�ELOLúLP�VLVWHPOHUL�ELOJLVD\DU�GHVWHNOL�RODELOHFH÷L�JLEL�PDQXHO�
�HO� HPH÷L�� GH� RODELOLU��%XQXQOD� EHUDEHU� J�Q�P�]GH�ELOLúLP� VLVWHPOHUL� GHQLQFH�
DNOD�� ELOJLVD\DU� GHVWHNOL� ELOLúLP� VLVWHPOHUL� JHOPHNWHGLU�� %LOJLVD\DU� GHVWHNOL�
ELOLúLP�VLVWHPOHUL� LVH�ELOJL\L�LúOHPH�YH�\D]ÕOÕ�KDOH�JHWLUPHGH�ELOJLVD\DU�\D]ÕOÕP�
YH�GRQDQÕP�WHNQRORMLVLQH�GD\DQÕU��/DXGHQ�YH�/DXGHQ�����������+HU�VLVWHP�JLEL�
ELOLúLP� VLVWHPOHUL� GH� ELUELUOHUL\OH� LOLúNLOL� EHOOL� SDUoDODUGDQ� ROXúPDNWDGÕU�� $OWÕ�
SDUoDGDQ�PH\GDQD� JHOHQ� EX� VLVWHPOHU�� ELOLúLP� VLVWHPLQLQ�PHUNH]LQL� ROXúWXUDQ�
JLUGLOHU��V�UHoOHU��YHUL�GRV\DODUÕ�YH�oÕNWÕODUOD�ELUOLNWH�EXQODUÕ�NXOODQDQ�YH�NRQWURO�
HGHQ�GRQDQÕP�YH�LQVDQODUGÕU��+LFNV�����������
�������������������¶OL� \ÕOODUÕQ� EDúODUÕQGD� ELOLúLP� VLWHPOHUL� JHQHOOLNOH� YHUL� LúOHPH�
VLVWHPOHUL� YH\D� \|QHWLP� ELOLúLP� VLVWHPOHUL� RODUDN� VÕQÕIODQGÕUÕOÕUGÕ��*�Q�P�]GH�
DUDODUÕQGDNL�VÕQÕUODU�SHN�QHW�ROPDPDVÕQD�UD÷PHQ�ELOLúLP�VLVWHPOHULQLQ�DOWÕ�oHúLGL�
YDUGÕU�� %XQODU�� WLFDUL� LúOHP� VLVWHPOHUL�� RILV� RWRPDV\RQ� VLVWHPOHUL�� �VW� \|QHWLP�
ELOLúLP�VLVWHPOHUL��X]PDQ�VLVWHPOHU��NDUDU�GHVWHN�VLVWHPOHUL�YH�\|QHWLP�ELOLúLP�
VLVWHPOHULGLU� �+LFNV�� ����������� %LOLúLP� VLVWHPOHULQL� LúOHWPH� IDDOL\HWOHULQH�
X\JXODPDQÕQ� VD÷OD\DFD÷Õ� \DUDUODUÕ�� LúOHWPHGHNL� RSHUDV\RQHO� YHULPOLOL÷LQ�
DUWPDVÕ��PDOL\HWOHULQ� G�ú�U�OPHVL��P�úWHULOHUH� GDKD� NDOLWHOL� KL]PHW� VXQXOPDVÕ��
ELOJL\H� GD\DOÕ� \HQL� �U�QOHULQ� JHOLúWLULOPHVL�� SD]DUGDNL� \HQL� IÕUVDWODUÕQ� IDUN�
HGLOPHVL� YH� ID\GDODQÕOPDVÕ�� UHNDEHW� YH� SD]DU� J�F�Q�Q� DUWÕUÕOPDVÕ� úHNOLQGH�
|]HWOHPHN�P�PN�QG�U���

��%LOLúLP�6LVWHPOHULQLQ�7RSODP�.DOLWH�<|QHWLPLQH�.DWNÕODUÕ�
7.<¶QLQ� WHPHO� DPDFÕ�� P�úWHUL� EHNOHQWLOHULQLQ� ]DPDQÕQGD� YH� KHU�

GHIDVÕQGD� WDP� RODUDN� NDUúÕODQPDVÕGÕU�� ùHNLO� �
GH� J|U�OG�÷�� JLEL� P�úWHUL�
PHPQXQL\HWLQLQ�VD÷ODQPDVÕ�|UJ�WWHNL�W�P�E|O�POHULQ�YH�oDOÕúDQODUÕQ�NDWÕOÕPÕQÕ�
JHUHNWLUPHNWHGLU��&UDYHQV�YH�6KLSS���������
�
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�
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�0�úWHUL� PHPQXQL\HWL� ]LQFLUL�� LúOHWPH� IDDOL\HWOHULQLQ� ELU� V�UHo� RODUDN�
HOH� DOÕQPDVÕ� JHUHNWL÷LQL� J|VWHUPHNWHGLU�� 0�úWHUL� PHPQXQL\HWL� V�UHFL� P�úWHUL�
LKWL\Do� YH� LVWHNOHULQLQ� EHOLUOHQPHVL� LOH� EDúODPDNWD� YH� NDUúÕODQPDVÕ� LOH� VRQD�
HUPHNWHGLU��gQHPOL�RODQ�GL÷HU�ELU�KXVXV�LVH��P�úWHUL�PHPQXQL\HWL�V�UHFL�V�UHNOL�
ELU�V�UHo�ROXS��LKWL\Do�YH�LVWHNOHULQ�GH÷LúPHVLQH�SDUDOHO�RODUDN��U�QOHU�PRGLIL\H�
HGLOPHNWH�YH�\HQL��U�QOHU�JHOLúWLULOPHNWHGLU��<LQH�ùHNLO��
GHQ�DQODúÕODFD÷Õ�JLEL�
P�úWHUL� PHPQXQL\HWLQLQ� VD÷ODQPDVÕ� LúOHWPH� LoLQGHNL� W�P� oDOÕúDQODUÕQ� YH�
E|O�POHULQ�� LúOHWPH� GÕúÕQGDQ� LVH� WHGDULNoLOHULQ� YH�P�úWHULOHULQ� NDOLWH� \|QHWLPL�
V�UHFLQH� GDKLO� HGLOPHVLQL� JHUHNWLUPHNWHGLU�� %X� LVH�� LúOHWPH� LoLQGH� JUXS�
oDOÕúPDVÕQD� GD\DOÕ� E|O�POHU� DUDVÕ� LúELUOL÷LQLQ� ROXúWXUXOPDVÕQÕ�� LúOHWPH� GÕúÕQGD�
LVH� WHGDULNoLOHUOH� YH� P�úWHULOHUOH� LúELUOL÷LQLQ� JHOLúWLULOPHVLQL� JHUHNWLUPHNWHGLU��
7.<¶QLQ�EDúDUÕOÕ�ELU�úHNLOGH�X\JXODQPDVÕ�LoLQ�JHUHNOL�RODQ�LúELUOL÷L��LúOHWPH�LoL�
YH� GÕúÕ� LOLúNLOHUL� G�]HQOH\HFHN� YH� ELOJLGHQ� D]DPL� GHUHFHGH� ID\GDODQÕOPDVÕQD�
RODQDN�VD÷OD\DFDN�ELU�LOHWLúLP�VLVWHPLQLQ�NXUXOPDVÕQÕ�JHUHNWLUPHNWHGLU�� �

%XUD\D� NDGDU� \DSÕODQ� DoÕNODPDODUÕQ� ÕúÕ÷ÕQGD� 7.<
QLQ� EDúDUÕOÕ� ELU�
úHNLOGH�X\JXODPDVÕQGD�ELOJLQLQ�WHPHO�ELU�IDNW|U�ROGX÷X�DQODúÕOPDNWDGÕU��1LWHNLP�
-XUDQ�YH�'HPLQJ�NDOLWH�JHOLúWLUPHGH�YHUL�WRSODPDQÕQ�YH�DQDOL]�HWPHQLQ�|QHPLQL�
YXUJXODPDNWDGÕUODU�� %X� LVH�� ELOJLQLQ� WRSODQPDVÕ�� LúOHQPHVL� YH� GD÷ÕWÕOPDVÕQGD�
HWNLOL� ELU� DUDo� RODQ� ELOLúLP� VLVWHPLQLQ� |QHPLQL� RUWD\D� NR\PDNWDGÕU� �-XULVRQ��
������� %LOLúLP� VLVWHPOHULQLQ� 7.<� X\JXODPDVÕQGDNL� \HUL� YH� |QHPL�� ELOLúLP�
VLVWHPOHULQLQ�7.<�X\JXODPDVÕQGD�NXOODQÕODQ�\DNODúÕPODUD�\DSWÕNODUÕ�NDWNÕODU�YH�
ELOLúLP�VLVWHPL�GHSDUWPDQÕQÕQ�7.<�X\JXODPDVÕQD�\DSDFD÷Õ�NDWNÕODU�úHNOLQGH�LNL�
DoÕGDQ�HOH�DOÕQDELOLU�����

����.DOLWH� *HOLúWLUPH� .RQXVXQGD� 8\JXODQDQ� <DNODúÕPODUD� %LOLúLP��
6LVWHPOHULQLQ�.DWNÕVÕ�

.DOLWH� JHOLúWLUPH� NRQXVXQGD� LúOHWPHOHU� GH÷LúLN� \DNODúÕPODU�
X\JXODPDNWDGÕUODU�� %XQODUÕQ� EDúOÕFDODUÕQÕ� úX� úHNLOGH� VÕUDODPDN� P�PN�QG�U�
�/DXGHQ� YH�/DXGHQ�� ��������������*ULIILQ�� ������ ����������0�úWHUL� NDWÕOÕPÕ��
oDOÕúDQODUÕQ�NDOLWH� V�UHFLQH�GDKLO� HGLOPHVL�� WHGDULNoLOHUOH� LúELUOL÷L���U�Q� WDVDUÕP�
YH��UHWLP�V�UHFLQLQ�NDOLWHVLQLQ�YH�NHVLQOL÷LQLQ�JHOLúWLULOPHVL��NÕ\DVODPD��

������0�úWHUL�.DWÕOÕPÕQÕQ�6D÷ODQPDVÕ�
7.<¶QLQ� |]�QGH� P�úWHULQLQ� LKWL\Do� YH� LVWHNOHULQH� X\JXQ� ELU� úHNLOGH�

�UHWLP� \DSDUDN� P�úWHUL� PHPQXQL\HWLQL� V�UHNOL� RODUDN� VD÷ODPDN� YDUGÕU�� %XQX�
VD÷OD\DELOPHN� LoLQ� P�úWHUL� LKWL\Do� YH� LVWHNOHUL� YH� �U�Q� SHUIRUPDQVÕ� LOH� LOJLOL�
ELOJLOHU�V�UHNOL�RODUDN�WRSODQPDOÕGÕU��0�úWHULOHULQ�LKWL\Do�YH�LVWHNOHUL�LOH��U�QOH�
LOJLOL� J|U�úOHULQLQ� DOÕQPDVÕ�� �U�Q�Q� NDOLWHVLQL� DUWÕUDFDNWÕU�� %XQXQ� LoLQ� LVH�
P�úWHULOHUOH� LOJLOL� ELU� YHUL� WDEDQÕ� ROXúWXUXOPDOÕGÕU�� 6RQ� ]DPDQODUGD� ³.DOLWH�
)RQNVL\RQ� *HOLúWLUPH´� �.DOLWH� (YL�� JLEL� \HQL� WHNQLNOHU� P�úWHUL� WDOHSOHULQL� GH�
\HQL� �U�Q� JHOLúWLUPH� V�UHFLQH� GDKLO� HWPHN� DPDFÕ\OD� JHOLúWLULOPLúWLU�� .DOLWH�
IRQNVL\RQ� JHOLúWLUPHQLQ� WHPHO� DPDFÕ�� P�úWHULQLQ� JHUoHNWHQ� QH� LVWHGL÷LQL�
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EHOLUOHPHN�LoLQ�P�úWHUL\L� WDVDUÕP�V�UHFLQH��GDKLO�HWPHNWLU��&KDVH�YH�$TXLODQR��
��������������� øúWH� EX� QRNWDGD� ELOLúLP� VLVWHPOHUL� P�úWHUL� NDWÕOÕPÕQÕQ�
VD÷ODQPDVÕQGD� |QHPOL� ELU� URO� R\QDPDNWDGÕU�� d�QN��� ELOLúLP� VLVWHPL� �U�Q�
|]HOOLNOHUL��NDUDNWHULVWLNOHUL�YH�P�úWHUL�LKWL\DoODUÕQÕ��ELUELUOHUL\OH�NDUúÕODúWÕUDUDN�
P�úWHUL� LKWL\DFÕQÕ� HQ� L\L� úHNLOGH� NDUúÕOD\DFDN� DOWHUQDWLIOHULQ� EHOLUOHQPHVLQGH�
\DUGÕPFÕ�RODELOLU��$\UÕFD��U�QOHULQ�P�úWHULOHUH�X\JXQ�ELU�úHNLOGH�G�]HQOHQPHVL�
RODQD÷Õ� VD÷ODU�� gUQH÷LQ�� ELU� VH\DKDW� úLUNHWL� P�úWHULQLQ� VSHVLILN� LKWL\DoODUÕQD�
X\JXQ�ELU�WDWLO�VHoHQH÷LQL�ELOJL�WHNQRORMLOHUL�YDVÕWDVÕ\OD�oRN�NROD\�YH�NÕVD�V�UHGH�
WHVSLW�HGHELOLU��%DúND�ELU�|UQHN�LVH��NR]PHWLN�VHNW|U�QGHQ�YHULOHELOLU��³(OL]DEHWK�
$UGHQ� YH� 6KLVHLGR´� JLEL� úLUNHWOHU� ELOJL� WHNQRORMLOHULQL� VDWÕúODUÕQÕ� DUWÕUPDN� LoLQ�
NXOODQPDNWDGÕUODU�� 6LVWHP� NR]PHWLNoL\H�� ELOJLVD\DUD� RWRPDWLN� RODUDN� GH÷LúLN�
PDN\DM�NRPELQDV\RQODUÕQÕ� GHQHPH� YH�KDWWD�P�úWHULQLQ� FLOW� \DSÕVÕQD� HQ�X\JXQ�
�U�Q�Q� WHVSLW� HGLOPHVLQH� RODQDN� YHUPHNWHGLU� �$OWHU�� ����������� 7.<¶QLQ� |]��
RODQ� P�úWHUL� PHPQXQL\HWLQLQ� VD÷ODQPDVÕQGD�� ELOJL� WHNQRORMLOHULQGHQ� ³NLúL\H�
|]HO� NLWOHVHO� �UHWLP�� �0DVV� &XVWRPL]DWLRQ�� JHUoHNOHúWLULOPHVLQGH� GH�
ID\GDODQÕOPDNWDGÕU��%X�\DNODúÕP�� |UQH÷LQ�� -DSRQ\D¶GD�SUHIDEULN� HY� \DSÕPÕQGD�
\D\JÕQ� ELU� úHNLOGH� NXOODQÕOPDNWDGÕU�� 6DWÕFÕODU� ELOJLVD\DU� �]HULQGH� �UHWLPL�
WDPDPODQPÕú� ELQOHUFH� SDUoD\Õ� P�úWHULQLQ� LVWH÷LQH� ED÷OÕ� RODUDN� ELU� DUD\D�
JHWLUHUHN�NLúLQLQ�LVWH÷LQH�X\JXQ�ELU�úHNLOGH�HYL�WDVDUODPDNWDGÕUODU��7DVDUODQDQ�HY�
���LOH����Lú�J�Q��LoLQGH�VDKLELQH�WHVOLP�HGLOPHNWHGLU��$OWHU��������������

������dDOÕúDQODUÕQ�.DOLWH�6�UHFLQH�'DKLO�(GLOPHVL�
dDOÕúDQODUÕQ� NDOLWH� V�UHFLQH�NDWÕOÕPÕQÕQ� VD÷ODQPDVÕ�� NDOLWH� JHOLúWLUPHGH�

NULWLN� ELU� |QHPH� VDKLSWLU�� %X� QHGHQOH� KHPHQ� KHU� 7.<� X\JXODPDVÕ� NDOLWH�
JHOLúWLUPH� JUXSODUÕQÕ� ROXúWXUPDNWDGÕU�� %X� JUXSODUÕQ� HWNLQ� ELU� úHNLOGH�
oDOÕúDELOPHOHUL� LoLQ� PLNWDU� YH� oHúLW� EDNÕPÕQGDQ� \HWHUOL� ELOJL\OH� GRQDWÕOPDODUÕ�
JHUHNPHNWHGLU� �5LYHUV� YH� %DH�������� d�QN��� oDOÕúDQODUÕQ� NDOLWH� JHOLúWLUPH�
IDDOL\HWOHULQH�\DSDFDNODUÕ�NDWNÕ�NDUDU�YHUPHN�LoLQ�JHUHNOL�RODQ�ELOJL\H�VDKLS�ROXS�
ROPDPDODUÕQD� ED÷OÕGÕU�� %X� QHGHQOH� oDOÕúDQODU�� �U�Q�� �UHWLP� V�UHoOHUL�� |UJ�WVHO�
SHUIRUPDQV�� UDNLS� �U�QOHU� YH� KL]PHWOHU� KDNNÕQGD� \HWHUOL� |Oo�GH�
ELOJLOHQGLULOPHOLGLUOHU� � �0DWWD�YH�&KHQ��������� �%LOLúLP�VLVWHPOHUL�� oDOÕúDQODUÕQ�
WDP� NDWÕOÕPÕQÕQ� VD÷ODQPDVÕQGD� |QHPOL� ELU� \HUH� VDKLSWLU�� %LOLúLP� VLVWHPOHUL�
NXOODQÕODUDN�NXUXP�LoLQGH�oDOÕúDQODU�DUDVÕQGD�HWNLQ�LNL�\|QO��ELU�LOHWLúLP�VLVWHPL�
NXUXOPDVÕ�P�PN�Q�RODFDNWÕU��%X�úHNLOGH�KHP�\|QHWLFLOHUOH�oDOÕúDQODU�DUDVÕQGD��
KHP� GH� oDOÕúDQODUÕQ� NHQGL� DUDODUÕQGD� HWNLQ� ELU� KDEHUOHúPH� RODQD÷Õ�
VD÷ODQDELOHFHNWLU� �6DUÕKDQ������������ 7.<� úHPVL\HVL� DOWÕQGD� EXOXQDQ� NDOLWH�
oHPEHUOHUL�X\JXODPDVÕQÕQ�ELOLúLP�WHNQRORMLVL�GHVWH÷L\OH�JHUoHNOHúWLUPHQLQ�WHPHO�
\ROODUÕQGDQ� ELUL� GH� ,QWUDQHW� �]HULQGH� WDUWÕúPD� JUXSODUÕQÕ� ROXúWXUPDNWÕU�
�+DúÕOÕR÷OX�����������

������7HGDULNoLOHUOH�øúELUOL÷LQLQ�*HOLúWLULOPHVL�
7.<¶QLQ� EDúDUÕOÕ� ELU� úHNLOGH� X\JXODQPDVÕ� WHGDULNoLOHUOH� RODQ� LOLúNLQLQ�

QLWHOL÷LQGH� ELU� WDNÕP� GH÷LúLNOLNOHU� \DSÕOPDVÕQÕ� ]RUXQOX� KDOH� JHWLUPHNWHGLU��
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d�QN��NDOLWHOL��U�Q�YH�KL]PHW��UHWPHN�LoLQ��UHWLP�V�UHFLQGH�NXOODQÕODQ�KHU�W�UO��
JLUGLQLQ� GH�NDOLWHOL� ROPDVÕ� JHUHNPHNWHGLU��3RUWHU� ���������� EX�NRQX\D� �'H÷HU�
=LQFLUL�� DoÕVÕQGDQ� \DNODúPDNWD� YH� ELUELUOHUL\OH� ED÷ÕPOÕ� GH÷HU� ]LQFLUOHUL�
DUDVÕQGDNL�IDDOL\HWOHUL�GH÷HU�VLVWHPL�RODUDN�WDQÕPODPDNWDGÕU��'H÷HU�VLVWHPLQGH�
KHUKDQJL� ELU� ELULPLQ� oÕNWÕVÕ� GL÷HULQLQ� JLUGLVL� ROXS�� IDDOL\HWOHU� DUDVÕQGDNL�
HúJ�G�PV�]O�N�QHGHQL\OH�ELU�ELULPLQ�oÕNWÕVÕ�LOH�P�úWHULQLQ�EHNOHQWLVL�DUDVÕQGDNL�
X\XPVX]OXN�� DNVDPDODUD� YH� VRQXoWD� E�\�N� PLNWDUODUGD� G�]HOWLFL� IDDOL\HWOHULQ�
\DSÕOPDVÕQD� \RO� DoDFDNWÕU�� � /LQGEHUJ� YH� 7U\JJ� ������� 3RUWHU¶ÕQ� PRGHOLQH�
GD\DQDUDN� GH÷HU� ]LQFLUOHUL� DUDVÕQGDNL� IDDOL\HWOHULQ� |QHPLQL� YXUJXOD\DELOPHN�
LoLQ�� GH÷HU� IDDOL\HWOHULQL� LQWUD� YH� LQWHU� IDDOL\HWOHU� ROPDN� �]HUH� LNL� JUXED�
D\ÕUPDNWDGÕUODU��ùHNLO������øQWUD�IDDOL\HWOHU��ELU�GH÷HU�]LQFLUL�LoLQGHNL�IDDOL\HWOHUL�
NDSVDUNHQ�� LQWHU� IDDOL\HWOHU�� ELU� GH÷HU� VLVWHPLQLQ� SDUoDVÕ� RODQ� GH÷HU� ]LQFLUOHUL�
DUDVÕQGDNL�IDDOL\HWOHUL�NDSVDPDNWDGÕU��
�

�
�
�
�
�
�
�
�

ùHNLO����'H÷HU�6LVWHPL�

/LQGEHUJ� YH� 7U\JJ� ������� ELU� LúOHWPHQLQ� GH÷HU� ]LQFLUL\OH� WHGDULNoLQLQ�
GH÷HU�]LQFLUL�DUDVÕQGDNL�LOLúNLQLQ�|QHPLQL�úX�úHNLOGH�EHOLUWPLúOHUGLU��

�7HGDULNoLQLQ� GH÷HU� ]LQFLULQLQ� oÕNWÕVÕ� DOÕFÕQÕQ� GH÷HU� ]LQFLULQLQ� JLUGLVLQL�
ROXúWXUGX÷XQGDQ�DOÕFÕ�LOH�WHGDULNoL�DUDVÕQGD�\DNÕQ�YH�VDPLPL�ELU�LOLúNLQLQ�YDUOÕ÷Õ�
oRN� |QHPOLGLU�� 0DPXO� VD÷ODPDQÕQ� |WHVLQGH�� WHGDULNoLOHU� ELUoRN� \ROODUOD�
�UHWLFLQLQ� GH÷HU� ]LQFLULQLQ� SHUIRUPDQVÕQÕ� HWNLOH\HELOLUOHU�� gUQH÷LQ�� WHGDULNoLOHU�
VÕIÕU�KDWDOÕ�PDPXOOHULQ�]DPDQÕQGD�GD÷ÕWÕPÕ�VXUHWL\OH��UHWLFLOHULQ�GDKD�HWNLQ�ELU�
�UHWLP�VLVWHPL�NXUPDODUÕ�\|Q�QGHNL�IDDOL\HWOHUH�NDWNÕGD�EXOXQDELOLUOHU���

/LQGEHUJ�YH�7U\JJ¶LQ�EX�VDSWDPDVÕQGDQ�KDUHNHWOH��7.<
QLQ�EDúDUÕOÕ�ELU�
úHNLOGH� X\JXODQPDVÕQÕQ� E�\�N� |Oo�GH� WHGDULNoLOHULQ� GHVWH÷LQL� JHUHNWLUGL÷L�
V|\OHQHELOLU�� 3RUWHU¶ÕQ� EHOLUWWL÷L� JLEL�� GH÷HU� ]LQFLUOHUL� DUDVÕQGDNL� EX� NDUúÕOÕNOÕ�
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ED÷ÕPOÕOÕNWDQ� DOÕFÕODUÕQ� ROXPOX� \|QGH� ID\GDODQDELOPHVL�� WHGDULNoLOHUOH�
LúELUOL÷LQLQ� DUWÕUÕOPDVÕQD� ED÷OÕGÕU�� 7HGDULNoLOHUOH� LúELUOL÷L� PRGHOLQLQ� WDP�
DQODPÕ\OD� ROXúWXUXOPDVÕ� LVH�� DOÕFÕ� LOH� WHGDULNoL� DUDVÕQGD� LNL� \|QO�� YH� úHIIDI� ELU�
ELOJL� DNÕúÕQÕ� JHUHNWLUPHNWHGLU�� %LOLúLP� VLVWHPOHUL� LúOHWPHOHULQ� WHGDULNoLOHUOH�
E�W�QOHúPHOHULQH� YH� oRN� KÕ]OÕ� YH� HWNLOL� YHUL� GH÷LúLPL� \DSPDODUÕQD� RODQDN�
VD÷ODPDNWDGÕU��

*�Q�P�]GH� ELOLúLP� VLVWHPOHUL� WHGDULNoLOHUOH� LúELUOL÷LQLQ� DUWÕUÕOPDVÕQGD�
\D\JÕQ� ELU� úHNLOGH� NXOODQÕOPDNWDGÕU�� $UWÕN� oRN� VD\ÕGD� WHGDULNoL\OH� UHNDEHW�
HVDVÕQD� GD\DOÕ� LOLúNLOHU� \HULQH�� VÕQÕUOÕ� VD\ÕGD� WHGDULNoL\OH� X]XQ� YDGHOL� LOLúNLOHU�
NXUXOPDNWDGÕU�� gUQH÷LQ�� )RUG� WHGDULNoLOHUL\OH� HQ� D]� EHú� \ÕOOÕN� YH\D� EHOLUOL� ELU�
PRGHOLQ� |PU�� NDGDU� V|]OHúPH� \DSPDNWDGÕU�� $QFDN�� KHUKDQJL� ELU� LúOHWPHQLQ�
WHGDULNoL�RODUDN�VHoLOHELOPHVL�LoLQ��)RUG¶OD�(OHNWURQLN�9HUL�'H÷LúLPL�ED÷ODQWÕVÕ�
NXUPDN� YH� )RUG¶XQ� EHOLUOHGL÷L� ELU� %LOJLVD\DU� 'HVWHNOL� 7DVDUÕP�
�%'7��%LOJLVD\DU�'HVWHNOL�0�KHQGLVOLN� �%'0��VLVWHPL�NXOODQPDN�]RUXQGDGÕU��
%HQ]HU� úHNLOGH� ;HUR[� ³NDOLWH� DUDFÕOÕ÷Õ\OD� OLGHUOLN´� SURJUDPÕ� YDVÕWDVÕ\OD�
WHGDULNoLOHUL\OH� LOLúNLOHULQL� \HQLGHQ� G�]HQOHPLúWLU�� <LQH� %HQHWWRQ
XQ� GD� ELOJL�
WHNQRORMLOHUL� D÷ODUÕ� YH� %'7�%'0� WHNQRORMLOHUL� YDVÕWDVÕ\OD� WHGDULNoLOHUL\OH�
LOLúNLOHULQL�G�]HQOHGL÷L�EHOLUWLOPHNWHGLU��%UDGOH\������������

������� hU�Q� 7DVDUÕP� YH� hUHWLP� 6�UHFLQLQ� .DOLWHVLQLQ� YH� .HVLQOL÷LQLQ�
*HOLúWLULOPHVL�

.DOLWH� \ROFXOX÷XQGDNL� HQ� |QHPOL� DGÕPODUGDQ� ELUL� GH� �U�Q� WDVDUÕP�
DúDPDVÕGÕU�� 7DVDUÕP� NDOLWHVLQLQ� YH� NHVLQOL÷LQLQ� DUWÕUÕOPDVÕ�� �UHWLP� V�UHFLQGHNL�
ELUoRN� SUREOHPL� HOLPLQH� HGHFHNWLU�� %LOJL� WHNQRORMLOHULQLQ� WDVDUÕP� YH� �UHWLP�
V�UHFLQH� X\JXODQPDVÕ�� �U�Q� WDVDUÕPÕQÕQ� YH� �UHWLP� V�UHFLQLQ� NDOLWHVLQL�
DUWÕUDFDNWÕU�� %'7� ELU� oRN� DODQGD� NDOLWH� JHOLúWLUPHGH� UDGLNDO� L\LOHúWLUPHOHU�
VD÷ODPÕúWÕU�� %'7� LOH� �U�QOHU� GDKD� NDOLWHOL� YH� GDKD� KÕ]OÕ� WDVDUODQDELOPHNWHGLU��
%HOLUOL� ELU� V�UHFL� WDPDPODPDN� LoLQ� LKWL\Do� GX\XODQ� V�UHQLQ� NÕVDOWÕOPDVÕ� NDOLWH�
SUREOHPOHULQLQ� o|]�P�QGH� oRN� |QHPOLGLU�� 6�UHQLQ� NÕVDOWÕOPDVÕ�� EHOLUOL� ELU� LúL�
\DSPDN� LoLQ� LKWL\Do� GX\XODQ� EDVDPDNODUÕ� D]DOWÕODFD÷ÕQGDQ� KDWDODUÕQ� RUWD\D�
oÕNPD�RODVÕOÕ÷Õ�GD�D]DODFDNWÕU��$\UÕFD�V�UHQLQ�NÕVDOPDVÕ�LOH�\DSÕODQ�KDWDODU�GDKD�
HUNHQ� WHVSLW� HGLOPHNWHGLU�� %'7�� ELU� WDVDUÕP� DUDFÕ� ROPDQÕQ� \DQÕQGD� �U�Q�
ELOJLVLQLQ�FR÷UDIL�E|OJHOHU�YH�IRQNVL\RQHO�DODQODU�DUDVÕQGD�DNWDUÕOPDVÕQD�RODQDN�
VD÷OD\DQ� ELU� LOHWLúLP� WHNQRORMLVLGLU� GH�� gUQH÷LQ�� %RHLQJ� úLUNHWL�� %RHLQJ� ����
PRGHOLQLQ�WDVDUÕPÕQGD�J|UHY�DODQ�����WDVDUÕP�HNLELQLQ�IDDOL\HWOHULQLQ�NRRUGLQH�
HGLOPHVL�LOH�P�úWHULOHULQ��WHGDULNoLOHULQ�YH��UHWLP�P�KHQGLVOHULQLQ�G�ú�QFHOHULQL�
YH� GHQH\LPOHULQL� ELUELUOHULQH� DNWDUPDGD� %'7� WHNQRORMLVLQGHQ� ID\GDODQPÕúWÕU��
6RQXo�RODUDN��JHOHQHNVHO�WDVDUÕP�LOH�NÕ\DVODQÕQFD�%RHLQJ�GDKD�DOEHQLOL�ELU�XoD÷Õ�
GDKD�NÕVD�ELU�V�UHGH�WDVDUOD\DELOPLúWLU��0DWWD�YH�&KHQ�����������

%LUoRN� �U�Q� LoLQ� NDOLWH\L� \�NVHOWPHQLQ� \ROX�� �UHWLP� WROHUDQVODUÕQÕQ�
GDUDOWÕOPDVÕGÕU�� %'7� EXQX� GD� P�PN�Q� NÕOPDNWDGÕU�� %LUoRN� %'7� \D]ÕOÕPÕ�
WDVDUÕP� VSHVLILNDV\RQODUÕQÕ� �U�Q� YH� �UHWLP� V�UHFL� VSHVLILNDV\RQODUÕQD�
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G|Q�úW�UPHNWHGLU�� %'7�%'h¶Q�Q� ELUOLNWH� NXOODQÕOPDVÕ�� �UHWLPLQ� VWDQGDUWODUD�
X\JXQ� ELU� úHNLOGH� \DSÕOPDVÕQÕ� VD÷ODGÕ÷ÕQGDQ�� NDOLWH� DPDFÕQÕQ�
JHUoHNOHúWLULOPHVLQGH�oRN�E�\�N�NDWNÕVÕ�YDUGÕU��+DUULVRQ�����������

������.Õ\DVODPD
QÕQ�<DSÕOPDVÕ��
.Õ\DVODPD� WDQÕPODQPDVÕ� NROD\� ELU� NDYUDP� ROXS�� |UJ�WVHO� IDDOL\HWOHULQ�

PHYFXW� SHUIRUPDQVÕQÕQ�|UJ�W� GÕúÕQGDNL� ELU� LúOHWPHQLQ� �JHQHOOLNOH� R� VHNW|UGHNL�
HQ� L\L�� SHUIRUPDQVÕ� LOH� NDUúÕODúWÕUPDGÕU�� .Õ\DVODPD
GD� DPDo�� VHNW|UGH� ROVXQ�
YH\D� ROPDVÕQ� LOJLOL� SURVHVWH� �VW�Q� SHUIRUPDQV� J|VWHUHQ� NXUXOXúODUÕQ� YH�
X\JXODPDODUÕQÕQ� VDSWDQPDVÕ� YH� EX� X\JXODPDODUÕQ� LúOHWPH\H� DGDSWDV\RQX� LOH�
SD]DUGD� X]XQ� G|QHP� UHNDEHW� �VW�QO�÷�� VD÷ODQPDVÕGÕU� �6DUÕKDQ�� �����������
.Õ\DVODPD
QÕQ� ;HUR[� JLEL� EDúDUÕOÕ� X\JXODPDODUÕQ� NDPXR\XQD� \DQVÕWÕOPDVÕ�
VRQXFX� VRQ� ]DPDQODUGD� ELU� KD\OL� UD÷EHW� J|UP�úW�U�� %LUoRN� LúOHWPH� NDOLWH�
JHOLúWLUPH� NRQXVXQGD� �U�QOHU�� KL]PHWOHU� YH� GL÷HU� IDDOL\HWOHU� LoLQ� ELU� VWDQGDUW�
EHOLUOH\HUHN� YH� GDKD� VRQUD� EX� VWDQGDUGD� NDUúÕ� SHUIRUPDQVÕ� |OoHUHN� EDúDUÕOÕ�
ROPXúODUGÕU���

%LOLúLP� VLVWHPOHUL� .Õ\DVODPD� IDDOL\HWOHULQH� ELUoRN� DoÕGDQ� NDWNÕ�
VD÷ODPDNWDGÕU�� gUQH÷LQ�� ELUoRN� NXUXOXú� ,QWHUQHW¶L� ILUPD� YH� �U�Q� JHOLúLPL�
NRQXVXQGD�EDúDUÕOÕ�X\JXODPDODUÕ�DUDúWÕUPDN�LoLQ�NXOODQPDNWDGÕU��*HQHOOLNOH�EX�
DUDúWÕUPDODU�� .DL]HQ� YH� 7.<� SODQÕQÕ� JHUoHNOHúWLUPHN� \D� GD� SUREOHPOHUH�
DOWHUQDWLI�o|]�POHU�JHOLúWLUPHN�LoLQ�HWNLOH\LFL�NRQXPGDGÕU��+DúÕOR÷OX������������

����%LOLúLP�6LVWHPL�%|O�P�Q�Q�7.<�8\JXODPDVÕQD�<DSDFD÷Õ�.DWNÕODU�
%LOLúLP� VLVWHPL� E|O�P��� ELU� LúOHWPHGHNL� GL÷HU� E|O�POHULQ� �WHGDULN��

�UHWLP�� PXKDVHEH� YE��� ELOLúLP� VLVWHPOHULQLQ� WDVDUÕPÕQGD� YH� GHVWHNOHQPHVLQGH�
ELULQFL�GHUHFHGH�URO�R\QDGÕ÷ÕQGDQ��EX�E|O�POHU�KDNNÕQGD�JHQLú�ELOJLOHUH�VDKLSWLU��
<XNDUÕGDNL�DoÕNODPDODUGDQ�KDWÕUODQDFD÷Õ�JLEL��7.<¶GH�E|O�POHU�DUDVÕ�LOLúNLOHULQ�
JHOLúWLULOPHVL� |QHPOL� ROGX÷XQGDQ� YH� ELOLúLP� VLVWHPL� E|O�P�� GH÷LúLN�
GHSDUWPDQODUOD� V�UHNOL� LOLúNL� LoLQGH� ROGX÷XQGDQ� E|O�POHU� DUDVÕ� ELOJL� DOÕú�
YHULúLQGH� DQDKWDU� NRQXPXQD� JHOPHNWHGLU� �/DXGHQ� YH� /DXGHQ�� �����������
*HQHOOLNOH��ELOLúLP�VLVWHPL�SHUVRQHOL��EHOLUOL�YHULOHULQ�QHUHGHQ�VD÷ODQGÕ÷Õ��GH÷LúLN�
GHSDUWPDQODUÕQ� EXQODUÕ� QDVÕO� NXOODQGÕNODUÕ�� GHSRODGÕNODUÕ� YH� KDQJL� IRUPDWWD� EX�
ELOJLOHU� HOGH� HGLOGL÷LQGH� ID\GDOÕ� RODFD÷Õ� NRQXVXQGD� ELOJL� VDKLELGLUOHU��gUJ�W�Q�
IRQNVL\RQHO� HQWHJUDV\RQX� NRQXVXQGDNL� EX� JHQLú� ELOJL� ELULNLPOHULQGHQ� GROD\Õ�
ELOLúLP� VLVWHPL� SHUVRQHOLQLQ� NDOLWH� JHOLúWLUPH� SURMHOHUL� YH� HNLSOHULQH� GDKLO�
HGLOPHOHUL�E�\�N�NDWNÕ�VD÷OD\DFDNWÕU��

%LOLúLP� VLVWHPOHUL� E|O�P�Q�Q� NDOLWH� JHOLúWLUPH�SURJUDPODUÕQÕQ� EDúDUÕVÕ�
DoÕVÕQGDQ��o�|QHPOL�\HWHQHNOHUL�YDUGÕU��/DXGHQ�YH�/DXGHQ�������������

�øúOHWPH� V�UHoOHULQLQ� DQDOL]L� YH� \HQLGHQ� WDVDUODQPDVÕ� NRQXVXQGD�
X]PDQGÕUODU��
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�%LUoRN�ELOJL�WHNQRORMLVL�WHNQLV\HQL�ELU�V�UHoWHNL�SURVHG�UOHULQ�YH�NULWLN�
IDDOL\HWOHULQ�UDNDPVDOODúWÕUÕOPDVÕ�YH�|Oo�OPHVLQGH�X]PDQGÕUODU��

�%LOLúLP�VLVWHPL�\|QHWLFLOHUL�SURMH�\|QHWLPLQGH�X]PDQGÕUODU��%X��RQODUÕQ�
JHQHOOLNOH� ELU� SURMH� RODUDN� G�]HQOHQHQ� NDOLWH� JHOLúWLUPH� SURJUDPODUÕQD� E�\�N�
NDWNÕ�\DSPDODUÕQÕ�VD÷OD\DFDNWÕU��

%LOLúLP� VLVWHPL� oDOÕúDQODUÕ� NDOLWH� JHOLúWLUPHGH� NXOODQÕODQ� \|QWHP� YH�
VLVWHPOHU�NRQXVXQGD�GD�ELOJL�VDKLELGLUOHU���gUQH÷LQ��ELOLúLP�VLVWHPL�E|O�P�Q�Q�
\DUGÕPÕ� LOH�� NDOLWH� JHOLúWLUPH� NRQXVXQGD� LVWDWLVWLNVHO� DQDOL]� SURJUDPODUÕ� YH�
GR÷UXVDO� SURJUDPODPD� PRGHOOHUL� GDKD� \D\JÕQ� ELU� úHNLOGH� NXOODQÕOPD\D�
EDúODQPÕúWÕU��

��6RQXo�YH�gQHULOHU�
7.<� X\JXODPDVÕQGD� ELOLúLP� VLVWHPOHULQLQ� \HUL� YH� |QHPL� LOH� LOJLOL� EX�

DoÕNODPDODUGDQ�VRQUD�LúOHWPH�\|QHWLFLOHULQH�úX�|QHULOHUGH�EXOXQDELOLQLU��0�úWHUL�
PHPQXQL\HWLQL� VD÷OD\DUDN� UHNDEHW� �VW�QO�÷�� HOGH� HWPHN� DPDFÕ\OD� 7.<�
X\JXODPDVÕ� GXUXPXQGD� LúOHWPH� \|QHWLFLOHUL� 7.<
QLQ� ELOJL� \R÷XQOXNOX� ELU�
\|QHWLP� VLVWHPL� ROGX÷XQX� GLNNDWH� DOPDOÕGÕUODU�� %DúND� ELU� LIDGH\OH�� 7.<
QLQ�
EDúDUÕOÕ�ELU�úHNLOGH�X\JXODQPDVÕ�LoLQ�KHP�PLNWDU�YH�oHúLW�EDNÕPÕQGDQ�GDKD�ID]OD�
ELOJLQLQ�HOGH�HGLOPHVL�YH�LúOHQPHVL��KHP�GH�HOGH�HGLOHQ�ELOJLQLQ�LúOHWPH�LoLQGHNL�
YH�GÕúÕQGDNL� LOJLOL�ELULPOHUH�]DPDQÕQGD�DNWDUÕOPDVÕQÕ�P�PN�Q�NÕODFDN�VLVWHPLQ�
ROXúWXUXOPDVÕQÕ�VD÷ODPDOÕGÕUODU���$NVL�WDNGLUGH�7.<�X\JXODPDVÕQGDQ�EHNOHQHQ�
ID\GDODUÕQ�HOGH�HGLOPHVL�ROGXNoD�J�o�RODFDNWÕU��%X�ED÷ODPGD�PDNDOHGH��ELOLúLP�
VLVWHPOHULQLQ�7.<
QLQ�EDúDUÕOÕ�ELU� úHNLOGH�X\JXODQPDVÕQD�\DSDELOHFHNOHUL�NDWNÕ�
LNL� DoÕGDQ� HOH� DOÕQDUDN� LQFHOHQPLúWLU�� %LULQFL� RODUDN�� ELOLúLP� VLVWHPOHULQLQ�
ELOJLQLQ�WRSODQPDVÕ��LúOHQPHVL�YH�GD÷ÕWÕOPDVÕQGDNL�HWNLQOLNOHULQGHQ�GROD\Õ�7.<�
X\JXODPDVÕQGD�oRN�|QHPOL�ELU�\HUH�VDKLS�RODQ��P�úWHUL�NDWÕOÕPÕQÕQ�VD÷ODQPDVÕ��
JUXS� oDOÕúPDVÕQÕQ� JHUoHNOHúWLULOPHVL�� WHGDULNoLOHUOH� LúELUOL÷LQLQ� JHOLúWLULOPHVL��
NÕ\DVODPDQÕQ� \DSÕOPDVÕ� LOH� �U�Q� WDVDUÕP� YH� �UHWLP� V�UHFLQLQ� JHOLúWLULOPHVL�
\DNODúÕPODUÕQD�\DSDELOHFHNOHUL�NDWNÕODU��\|QHWLFLOHUH�NRQXQXQ�VRPXWODúWÕUÕOPDVÕ�
EDNÕPÕQGDQ� |UQHNOHUOH� DoÕNODQPÕúWÕU�� øNLQFL� RODUDN�� ELOLúLP� VLVWHPOHUL�� 7.<�
X\JXODPDVÕQÕQ�WHPHO�XQVXUODUÕQGDQ�RODQ�JUXS�oDOÕúPDVÕQD�GD\DOÕ�E|O�POHU�DUDVÕ�
LúELUOL÷LQLQ� ROXúWXUXOPDVÕQD� GD� NDWNÕ� VD÷ODPDNWDGÕU�� d�QN��� ELOLúLP� VLVWHPL�
E|O�P�Q�Q� YH� oDOÕúDQODUÕQÕQ� � GL÷HU� E|O�POHU� KDNNÕQGD� VDKLS� ROGXNODUÕ� JHQLú�
ELOJL�ELULNLPL�YH�GHQH\LP��E|O�POHU�DUDVÕ�LúELUOL÷LQLQ�JHOLúWLULOPHVLQGH�YH�NDOLWH�
JHOLúWLUPH�SURJUDPODUÕQÕQ�X\JXODQPDVÕQGD�\DUDUOÕ�ROPDNWDGÕU��

6RQXo� RODUDN�� ELOLúLP� VLVWHPOHULQLQ� 7.<
QLQ� EDúDUÕOÕ� ELU� úHNLOGH�
X\JXODQPDVÕQD� \DSDELOHFHNOHUL� NDWNÕODU� GLNNDWH� DOÕQGÕ÷ÕQGD�� LúOHWPH�
\|QHWLFLOHULQH� 7.<� X\JXODPDVÕ� LOH� ELUOLNWH�� LúOHWPHOHULQ� NHQGL� \DSÕODUÕQD� YH�
LKWL\DoODUÕQD� X\JXQ� ELOLúLP� VLVWHPOHULQH� \DWÕUÕPGD� EXOXQPDODUÕ� JHUHNWL÷L�
|QHULOHELOLU��

�
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� � ,QFUHDVLQJ� WKH� FRPSHWLWLYHQHVV� RI� D� FRPSDQ\� LQ� D� JOREDO� FRPSHWLWLYH�
HQYLURQPHQW�GHSHQGV�RQ�SURGXFLQJ�TXDOLW\�SURGXFWV� DQG� VHUYLFHV� WKDW�PHHW�RU�
H[FHHG� FXVWRPHU� H[SHFWDWLRQV�� )RU� WKLV� SXUSRVH� D� QXPEHU� RI� FRPSDQLHV� KDYH�
DGRSWHG� 740� UHFHQWO\�� +RZHYHU�� 740� LV� DQ� LQIRUPDWLRQ�LQWHQVLYH�
PDQDJHPHQW�V\VWHP�DQG�JDLQLQJ�WKH�EHQHILWV�RI�740�LPSOHPHQWDWLRQ�UHTXLUHV�
WUDQVIHUULQJ� LQ� WLPH� WKH� QHFHVVDU\� LQIRUPDWLRQ� WR� HQWLWLHV� LQVLGH� DV� ZHOO� DV�
RXWVLGH�WKH�RUJDQLVDWLRQ��,Q�WKLV�VWXG\��WKH�UROH�RI�LQIRUPDWLRQ�V\VWHPV��ZLWK�LWV�
DELOLW\�WR�FROOHFW��SURFHVV�DQG�GLVWULEXWH�LQIRUPDWLRQ��LQ�740�LPSOHPHQWDWLRQ�LV�
H[SODLQHG���
�

.$<1$.d$�
$/7(5��6�����������,QIRUPDWLRQ�0DQDJHPHQW��$�0DQDJHPHQW�3HUVSHFWLYH��7KH�

%HQMDPLQ�&XPPLQJV�3XEOLVKLQJ�&R���&DOLIRUQLD��
$7$<(7(5�� d�� YH� 6��� 7$6/$.�� �������� ³dHYUH� .DOLWHVL� YH� dHYUH� .DOLWH�

0DOL\HWOHUL´��6WDQGDUW�'HUJLVL�����������������
%5$'/(<�� 6�3��� �������� �7KH� 5ROH� RI� ,7� 1HWZRUNLQJ� LQ� 6XVWDLQLQJ�

&RPSHWLWLYH�$GYDQWDJH���6�3��%UDGHO\�� -�(��+DXVPDQ�YH�5�/��1RODQ�
�GHU����*OREDOL]DWLRQ��7HFKQRORJ\�DQG�&RPSHWLWLRQ��+DUYDUG�%XVLQHVV�
6FKRRO�3UHVV��%RVWRQ��

&+$6(�� 5�%�� YH� 1�-��� $48,/$12�� �������� 3URGXFWLRQ� DQG� 2SHUDWLRQV�
0DQDJHPHQW�����%DVNÕ��,UZLQ��/RQGRQ��

&5$9(16�� '�:��� YH� 6�+��� 6+ø33�� �������� �0DUNHW� 'ULYHQ� 6WUDWHJLHV� IRU�
&RPSHWLWLYH�$GYDQWDJH���%XVLQHVV�+RUL]RQV�����������������

'$/(��%�*��YH�&�/���&223(5����������³,QWURGXFLQJ�740��7KH�5ROH�RI�6HQLRU�
0DQDJHPHQW´��0DQDJHPHQW�'HFLVLRQ�����������������

*5,)),1��5�:�����������0DQDJHPHQW��+RXJKWRQ�0LIIOLQ�&RPSDQ\��%RVWRQ��
+$55,621��0��� ��������$GYDQFHG�0DQXIDFWXULQJ� 7HFKQRORJ\�0DQDJHPHQW��

3LWPDQ�3XEOLVKLQJ��
+$ù,/2ö/8�� 6�%��� �������� (OHNWURQLN� 7LFDUHW� YH� 6WUDWHMLOHUL�� 7�UNPHQ�

.LWDEHYL��øVWDQEXO��
+,&.6�� -�2�� �������� 0DQDJHPHQW� ,QIRUPDWLRQ� 6\VWHPV�� ��� %DVNÕ�� :HVW�

3XEOLVKLQJ�&RPSDQ\��86$��
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-85,621�� -��� �������� �7KH� 5ROH� RI� ,QIRUPDWLRQ� 6\VWHPV� LQ� 7RWDO� 4XDOLW\�
0DQDJHPHQW���.QRZOHGJH�DQG�3ROLF\���������������

/$8'21��.�&��YH�-�3���/$8'21����������0DQDJHPHQW�,QIRUPDWLRQ�6\VWHPV��
���%DVNÕ��3UHQWLFH�+DOO��1HZ�-HUVH\��

/,1'%(5*��3��YH�/���75<**����������0DQXIDFWXULQJ�6WUDWHJ\� LQ� WKH�9DOXH�
6\VWHP��� ,QWHUQDWLRQDO� -RXUQDO� RI� 2SHUDWLRQV� DQG� 3URGXFWLRQ�
0DQDJHPHQW����������������

0$77$��.��YH�+�*��&+(1�����������7KH�,QIRUPDWLRQ�5HTXLUHPHQWV�RI�7RWDO�
4XDOLW\�0DQDJHPHQW���7RWDO�4XDOLW\�0DQDJHPHQW������������������

025'(1�� 7�� �������� %XVLQHVV� 6WUDWHJ\� DQG� 3ODQQLQJ�� 7H[W� DQG� &DVH��
0F*UDZ�+LOO��/RQGRQ��

2$./$1'��-�6����������7RWDO�4XDOLW\�0DQDJHPHQW��%XWWHUZRUWK�+HLQHPDQQ��
2[IRUG��

3+(ø)(5�� 7��� YG�� �������� 0DQXIDFWXULQJ� ([FHOOHQFH�� &KDSPDQ� DQG� +DOO��
/RQGRQ��

3257(5��0�(�����������&RPSHWLWLYH�$GYDQWDJH��7KH�)UHH�3UHVV��
5,9(56��3�$��YH�6���%$(�����������$OLJQLQJ�,QIRUPDWLRQ�6\VWHPV�IRU�(IIHFWLYH�

7RWDO� 4XDOLW\� 0DQDJHPHQW� ,PSOHPHQWDWLRQ� LQ� +HDOWK� &DUH�
2UJDQLVDWLRQV���7RWDO�4XDOLW\�0DQDJHPHQW�������������������

6$5,+$1��+����������7HNQRORML�<|QHWLPL��'HVQHW�<D\ÕQODUÕ��øVWDQEXO��
ùø0ù(.��ù�0�����������<|QHWLP�YH�2UJDQL]DV\RQ��'DPOD�0DWEEDDFÕOÕN��.RQ\D��
7(.ø1��0��� ��������hUHWLP�<|QHWLPL��&LOW� ,,��*HOLúWLULOPLú�YH�'H÷LúWLULOPLú����

%DVNÕ��$UÕ�2IVHW�0DWEDDFÕOÕN��.RQ\D��
�

�


