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<DSÕODQ� EX� oDOÕúPD� LOH� 0DO]HPH� øKWL\Do� 3ODQODPDVÕ� �053�� VLVWHPLQLQ�

KDVWDQHOHUGH� X\JXODQDELOLUOL÷L� DUDúWÕUÕOPÕú� YH� KDVWDQHOHUGH� �UHWLP� SODQODPD� YH�
HQYDQWHU� NRQWURO�� IDDOL\HWOHULQGH� 053� VLVWHPLQGHQ� \DUDUODQÕODELOPHVL� LoLQ� JHUHNOL�
RODQ� DOW� \DSÕ� oDOÕúPDODUÕ� LQFHOHQPLúWLU�� 'RNX]� (\O�O� hQLYHUVLWH� +DVWDQHVL
QLQ� ELU�
E|O�P�QGH�DPHOL\DWODU�LoLQ�JHUHNOL�RODQ�PDO]HPHOHULQ�\|QHWLPLQGH�053�VLVWHPLQGHQ�
\DUDUODQÕOPDVÕ�GXUXPXQGD�VLVWHPLQ�LúOH\LúLQH�LOLúNLQ�|QHULOHU�VXQXOPXúWXU��

$QDKWDU�.HOLPHOHU��+DVWDQHOHUGH�(QYDQWHU�.RQWURO���053��
��*LULú�������
6D÷OÕN� VLVWHPOHULQGH�PDO]HPH� JLGHUOHUL� |QHPOL� ELU�PDOL\HW� XQVXUXGXU��

7RSODP� KDVWDQH� JLGHUOHULQLQ� \DNODúÕN� ���¶ÕQÕ� PDO]HPH� JLGHUOHUL�
ROXúWXUPDNWDGÕU�������\ÕOÕQGD�030�WDUDIÕQGDQ�\DSÕODQ�ELU�DUDúWÕUPD\D�J|UH��GH�
GRNWRU� YH� KHPúLUHOHULQ� HWNLQ� RODUDN� oDOÕúPDODUÕQÕ� HQJHOOH\HQ� � HQ� |QHPOL�
IDNW|UOHUGHQ�ELULVL�RODUDN�HNLSPDQ�YH��PDO]HPH�HNVLNOL÷L�ROGX÷X�EHOLUOHQPLúWLU��
$\UÕFD�PDO]HPH� YH� WÕEEL� HNLSPDQ� � HNVLNOL÷L� GRNWRUODU� LOH� \|QHWLFLOHU� DUDVÕQGD�
oDWÕúPDODUD� QHGHQ� ROPDNWD� YH� EX� oDWÕúPDODUGDQ� GD� KDVWDQH� \|QHWLPL� VRUXPOX�
WXWXOPDNWDGÕU��7HQJLOLPR÷OX����������������hONHPL]GHNL�KDVWDQHOHUGH��PDO]HPH�
\|QHWLPLQLQ� ELOLPVHO� HVDVODUD� J|UH� JHUoHNOHúWLULOPHGL÷L� YH� PDO]HPHOHULQ�
E|O�POHUFH� QH� NDGDU� NXOODQÕOGÕ÷ÕQÕ� J|VWHUHQ� ELU� VWDQGDUGÕQ� ROPDGÕ÷Õ�
EHOLUWLOPHNWHGLU��0HQGHUHV����������

hUHWLP� LúOHWPHOHULQGH�PHYFXW�RODQ�VRUXQODUOD�KL]PHW� LúOHWPHOHULQGH�GH�
E�\�N� RUDQGD� NDUúÕODúÕOPDNWDGÕU�� hUHWLP� LúOHWPHOHUL� LoLQ� |QHPOL� ELU� VWUDWHMLN�
NDUDU�RODQ�HQYDQWHU�NRQWURO�QH��KL]PHW�LúOHWPHOHULQGHQ�ELULVL�RODQ�KDVWDQHOHUGH�
GH��JHUHNHQ�|QHPLQ�YHULOPHVL�JHUHNPHNWHGLU����<DSÕODQ�oDOÕúPDODU�KDVWDQHOHUGH�
PHYFXW� NDSDVLWHGHQ� JHUHNWL÷L� ELoLPGH� \DUDUODQÕOPDGÕ÷ÕQÕ� J|VWHUPHNWHGLU��
$\UÕFD�KDVWDQHOHUGH�PDO]HPH�HNVLNOL÷LQGHQ�GROD\Õ�WHGDYLOHU�DNVD\DELOPHNWH�YH�
oDOÕúDQODUÕQ� PRWLYDV\RQX� ROXPVX]� HWNLOHQPHNWHGLU�� +DVWDQHOHULQ� JLGHUOHULQGH�
PDO]HPH� PDOL\HWLQLQ� SD\Õ� G�ú�Q�OG�÷�QGH� EX� NRQXQXQ� |QHPL� oRN� GDKD�
EHOLUJLQOHúPHNWHGLU�� +DVWDQHOHULQ� NXOODQGÕNODUÕ� PDO]HPHOHULQ� YH� HNLSPDQODUÕQ�
HQYDQWHU�NRQWURO���ELOLPVHO�\|QWHPOHUH�J|UH�JHUoHNOHúWLULOPHVL�LOH�EX�DODQGD�oRN�
������������������������������������������������������������ � � �$Uú��*|U���'RNX]�(\O�O�hQLYHUVLWHVL�ø�ø�%�)���øúOHWPH�%|O�P���%XFD�ø=0ø5�� ��� � � �<UG��'Ro�'U���'RNX]�(\O�O�hQLYHUVLWHVL��)HQ�(GHEL\DW�)DN�OWHVL���øVWDWLVWLN�%|O�P���
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E�\�N� WDVDUUXIODU� VD÷ODQDELOHFHNWLU�� hUHWLP� LúOHWPHOHULQGH� �UHWLP� SODQODPD� YH�
HQYDQWHU�NRQWURO�\|QWHPL�RODUDN�\DUDUODQÕODQ�053�VLVWHPLQGHQ�KDVWDQHOHUGH�GH�
PDO]HPHOHULQ�YH�HNLSPDQODUÕQ�HQYDQWHU�NRQWURO�QGH�\DUDUODQÕODELOLU��%LOJLVD\DU�
GHVWHNOL� � �UHWLP� SODQODPD� YH� HQYDQWHU� NRQWURO� \|QWHPL� RODQ�053� VLVWHPLQLQ�
KDVWDQHOHUGH�X\JXODQPDVÕ� LOH� � VD\ÕFD�oRN�ID]OD� �RODQ�PDO]HPH�ELOJLVLQH� LOLúNLQ�
YHULOHULQ� GDKD� NROD\� YH� GR÷UX� RODUDN� L]OHQHELOHFH÷L� G�ú�Q�OPHNWHGLU�� 053�
VLVWHPLQLQ� VDKLS� ROGX÷X� DYDQWDMODU�� EHOLUVL]OL÷LQ� ID]OD� ROGX÷X� KDVWDQHOHU� LoLQ�
053�VLVWHPLQLQ�\DUDUODQÕODELOLU�ELU�\|QWHP�ROPDVÕQÕ�VD÷ODPDNWDGÕU��

���+DVWDQHOHULQ�0DO]HPH�<|QHWLPLQGH�YH�(QYDQWHU�.RQWURO�QGH�0DO]HPH���
øKWL\Do�3ODQODPDVÕ��6LVWHPLQGHQ�<DUDUODQÕOPDVÕ���

�øúOHPOHU� \|QHWLPL� DoÕVÕQGDQ� KDVWDQHQLQ� WDQÕPÕ� KDVWD� DNÕúÕ� RODQ� VRQOX�
NDSDVLWH\H� VDKLS� � KL]PHW� ELULPOHUL� D÷Õ� RODUDN� WDQÕPODQDELOLU�� %X� D÷� ER\XQFD�
EHOLUOL� ELU� KDVWDQÕQ� DNÕúÕ� KL]PHW� JHUHNVLQLPOHULQH� ED÷OÕGÕU�� øúOHPOHU� \|QHWLPL�
DoÕVÕQGDQ� EDNÕOGÕ÷ÕQGD� KDVWDQH� V�UHFL� DW|O\H� WLSL� �UHWLP� LOH�
NDUúÕODúWÕUÕODELOPHNWHGLU�� $W|O\H� �UHWLPLQ� WHPHO� |]HOOLNOHUL�� � VLSDULú� �]HULQH�
�UHWLPLQ��\DSÕOPDVÕ��oRN�oHúLWOL�LúOHULQ�ROPDVÕ�YH�KL]PHW�ELULPOHULQLQ�NDSDVLWHVL�
LOH� WHVOLP� V�UHVL� DUDVÕQGDNL� GHQJHQLQ� VD÷ODQPDVÕQÕQ� ]RUOX÷XGXU�� %X� ]RUOXN�
WDOHELQ�]DPDQD�ED÷OÕ�ROGX÷X����UHWLPLQ�YH�W�NHWLPLQ�D\QÕ�]DPDQGD�JHUoHNOHúWL÷L�
YH� �UHWLP� ELULPOHULQLQ� GD\DQÕNVÕ]� ROGX÷XQGD� GDKD� |QHPOL� ER\XWODUD�
XODúPDNWDGÕU��+DVWDQHOHU� DoÕVÕQGDQ�GD�KL]PHW�ELULPOHULQLQ�NDSDVLWHVL� LOH� WHVOLP�
V�UHVL� DUDVÕQGDNL� GHQJHQLQ� VD÷ODQPDVÕQD� |QHP� YHULOPHVL� JHUHNPHNWHGLU�
�*HPPHO� YH� 'LHUGRQFN�� ������ ���������� +DVWDQHOHU�� VD÷OÕN� KL]PHWL� VXQDQ�
PHUNH]OHU� ROPDNOD� ELUOLNWH� ELU� oRN� �U�Q� JUXEXQX� �UHWHQ� �UHWLFLOHU� RODUDN��
GH÷HUOHQGLULOHELOLU�� %X� \DNODúÕP� LOH� KDVWDQHOHUH�� �UHWLP� VLVWHPOHULQGH�
\DUDUODQÕODQ� \DNODúÕPODU� YH� \|QWHPOHU� X\JXODQDELOLU�� $W|O\H� WLSL� �UHWLPGH� ELU�
�U�Q�Q� �UHWLPLQGH� �U�Q� LoLQ� JHUHNOL� VSHVLILNDV\RQODU� LúOHWPH\H� P�úWHUL�
WDUDIÕQGDQ�ELOGLULOPHNWH�YH��U�Q�Q��UHWLOPHVL�LoLQ�WHVOLP�V�UHVL�EHOLUOHQPHNWHGLU��
%X� ELOJLOHU� GR÷UXOWXVXQGD� LúOHWPH� WDUDIÕQGDQ� �U�Q�Q� WDVDUÕPÕ�� �UHWLP�
VSHVLILNDV\RQODUÕ��PDO]HPH�JHUHNVLQLPL���U�Q�Q�L]OH\HFH÷L�URWD���U�Q�Q��UHWLP�
V�UHVL� YH� |QJ|U�OHQ� PDOL\HW� EHOLUOHQPHNWHGLU�� $\QÕ� \DNODúÕP� VD÷OÕN�
VLVWHPOHULQGH�GH��X\JXODQDELOHFH÷L�EHOLUWLOPHNWHGLU��7D\ORU���������������

hUHWLP� LúOHWPHOHULQGH� E�\�N� RUDQGD� NXOODQÕP� DODQÕ� EXODQ� 053�
VLVWHPLQLQ� KDVWDQHOHUGH� NÕVD� G|QHPOL� SODQODPD� LoLQ� NXOODQÕOPDVÕQÕQ�
GH÷HUOHQGLULOPHVL� JHUHNWL÷LQL� ����� \ÕOÕQGD� 5RWK� YH� 9DQ�'LHUGRQFN� WDUDIÕQGDQ�
EHOLUWLOPLúWLU��1RRUL�YH�5DGIRUG���������������5RWK�YH�9DQ�'LHUGRQFN���ELU�'5*�
�'LDJQRVLV� 5HODWHG� *URXSV�� VÕQÕIÕQGDNL� KDVWDOÕN� LOH� R� KDVWDOÕ÷ÕQ� WHGDYLVL� LoLQ��
NXOODQÕODQ�ND\QDNODU�DUDVÕQGD�ED÷ÕPOÕ�WDOHELQ�ROGX÷XQX�EHOLUWPHNWHGLU��*HPPHO�
YH� 'LHUGRQFN�� ������ ���������� '5*� VLVWHPL�� )HWWHU� WDUDIÕQGDQ� ����� \ÕOÕQGD�
JHOLúWLULOPLú� ROXS�� W�P� KDVWDOÕN� WDQÕODUÕQÕ� NXOODQÕODQ� ND\QDNODU� DoÕVÕQGDQ�
VÕQÕIODQGÕUPDNWDGÕU� �9ULHV� YG��� ������ ������ +DVWDQHOHUGH� '5*� LoLQ� NXOODQÕODQ�
ND\QDNODU� OLVWHVL� ��UHWLP�VHNW|U�QGH�NXOODQÕODQ��U�Q�\DSÕVÕ�ND\ÕWODUÕ�ELoLPLQGH�
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JHOLúWLULOHELOHFH÷L� �YH�EX��ELoLPGH�KD]ÕUODQDQ�ND\QDNODU� OLVWHVL� LOH�KHU�ELU�KDVWD�
LoLQ� ND\QDN� JHUHNVLQLPOHULQLQ� EHOLUOHQHELOHFH÷L� LOHUL� V�U�OP�úW�U�5RWK� YH�9DQ�
'LHUGRQFN� |QHUGLNOHUL� 053� VLVWHPL� DQOD\ÕúÕQÕ� LoHUHQ� KDVWDQH� ND\QDNODUÕQÕ�
SODQODPD�VLVWHPLQLQ��+53��WHPHO�DPDFÕ��GR÷UX�KDVWD�LoLQ�GR÷UX�]DPDQGD��GR÷UX�
PLNWDUGD� JHUHNOL� ND\QDNODUÕQ� WHGDULNLQL� JDUDQWLOH\HQ� KDVWD� DNÕúÕQÕQ�
\|QHWLOPHVLGLU�� %X� VLVWHP�� KDVWDQÕQ� WHGDYL� V�UHFLQGH� JHUHNOL� ND\QDN�
JHUHNVLQLPLQL� VDSWDPDN� LoLQ� � ED÷ÕPOÕ� WDOHS� SUHQVLELQGHQ� \DUDUODQPDNWDGÕU�
�*HPPHO� YH� 'LHUGRQFN�� ������ ������ 053� VLVWHPL�� DQD� �UHWLP� SODQÕQD� ED÷OÕ�
RODUDN� oDOÕúPDNWD� YH� JHOHFHNWHNL� JHUHNVLQLPOHUH� J|UH� PDO]HPHOHULQ� VLSDULúL�
YHULOPHNWHGLU�� +DVWDQHOHUGH� EHOLUOL� ELU� J�YHQLUOLN� G�]H\LQGH� WDOHS�
|QJ|U�POHULQLQ� \DSÕOPDVÕ� J�o� RODELOPHNWHGLU�� %X� |]HOOLN� G�ú�Q�OG�÷�QGH�
KDVWDQHOHUGH� � JHoPLúWHNL� YHULOHU� \HULQH� JHOHFHNWHNL� JHUHNVLQLPOHUH� J|UH�
JHUoHNOHúWLULOHQ� PDO]HPH� \|QHWLPL� GDKD� HWNLQ� RODUDN� oDOÕúDELOHFHNWLU�
�6SHHGGLQJ����������

��� 'RNX]�(\O�O�hQLYHUVLWH�+DVWDQHVL¶QLQ��1|URúLUXUML��%|O�P�¶QGH�
(QYDQWHU��.RQWURO��øoLQ�gQHULOHQ�6LVWHP�

053� 6LVWHPLQLQ� KDVWDQHOHUGH� X\JXODQPDVÕ� LoLQ� JHUHNOL� RODQ� DOW� \DSÕ�
oDOÕúPDODUÕQÕQ�EHOLUOHQHELOPHVL�DPDFÕ\OD�'RNX]�(\O�O�hQLYHUVLWH�+DVWDQHVL¶QLQ�
1|URúLUXUML� %|O�P�¶QGH� ELU� oDOÕúPD� \DSÕOPÕúWÕU�� 'RNX]� (\O�O� hQLYHUVLWH�
+DVWDQHVL¶QLQ� 1|URúLUXUML� %|O�P�¶QGH� 053� VLVWHPLQLQ� NXUXOPDVÕ� LoLQ� LON�
DúDPD� RODUDN� 1|URúLUXUML� %|O�P�¶QGH� PHYFXW� WHGDYL� V�UHFL� � � LQFHOHQPLúWLU��
'RNX]�(\O�O�hQLYHUVLWH� �+DVWDQHVL� ��1|URúLUXUML�E|O�P�QH�KDVWDODU��SROLNOLQLN��
DFLO� YH� GL÷HU� VHUYLVOHUGHQ� ROPDN� �]HUH� �� ELoLPGH� JHOPHNWHGLU�� <DSÕODQ�
oDOÕúPDGD� DFLO� JHOHQ� KDVWDODU� LoLQ� JHUHNOL� RODQ� G�]HQOHPHOHULQ� \DSÕODELOHFH÷L�
YDUVD\ÕPÕ�LOH�SROLNOLQLN��YH�GL÷HU�VHUYLVOHUGHQ��JHOHQ�KDVWDODU�GH÷HUOHQGLULOPLúWLU��

0HYFXW� WHGDYL� V�UHFLQGH� LON� RODUDN� KDVWDODU� LoLQ� JHUHNOL� WHWNLNOHU�
\DSÕOPDNWD� YH� � WHWNLNOHULQ� VRQXoODUÕQD� J|UH� KDVWD\D� X\JXODQDFDN� WHGDYL�
EHOLUOHQPHNWHGLU�� 7HWNLNOHULQ� VRQXoODUÕQD� J|UH� KDVWDQÕQ� DPHOL\DW� ROPDVÕ�
JHUHNWL÷L�EHOLUOHQLUVH��PHYFXW�\DWD÷ÕQ�ROXS�ROPDPDVÕQD�YH�KDVWDQÕQ�DPHOL\DWÕQÕQ�
DFLO�ROPDVÕQD�J|UH�KDVWD\D�DPHOL\DW�VÕUDVÕ�YHULOPHNWHGLU��+DVWD�VÕUDVÕ�JHOGL÷LQGH�
DPHOL\DW� LoLQ� KD]ÕUODQPDVÕ� LVWHQPHNWHGLU�� +DVWDQÕQ� DPHOL\DWD� KD]ÕUODQPDVÕ�
DúDPDVÕQGD� DQH]WH]L\RORML� E|O�P�� WDUDIÕQGDQ� JHUHNOL� WHWNLNOHU� \DSÕOPDNWD� YH�
KDVWDGDQ� ED]Õ� WHWNLN� VRQXoODUÕ� LVWHQPHNWHGLU�� %|O�PGH� \DWDQ� KDVWDODU�
GR÷UXOWXVXQGD� ELU� J�Q� � |QFHVLQGHQ� DPHOL\DWÕ� \DSÕODFDN� KDVWDODUÕQ� OLVWHVL�
ROXúWXUXOPDNWDGÕU��$PHOL\DW�VDEDKÕ�DPHOL\DW�RODFDN�KDVWD� OLVWHVL�GR÷UXOWXVXQGD�
EDúKHPúLUH�WDUDIÕQGDQ�JHUHNOL�RODQ�PDO]HPHOHU�YH�HNLSPDQODU�KD]ÕUODQPDNWDGÕU��
%DúKHPúLUH� WDUDIÕQGDQ� HF]DQH\H� VHUXPODUÕQ� YH� LODoODUÕQ� LVWHN� OLVWHVL�
J|QGHULOPHNWHGLU��*HUHNOL�RODQ�VDUI�PDO]HPHOHU�GH�DPHOL\DWKDQHQLQ����J�QO�N�
JHUHNVLQLPLQL� NDUúÕOD\DFDN� ELoLPGH� GHSRGDQ� LVWHNWH� EXOXQXODUDN�
NDUúÕODQPDNWDGÕU�� $FLO� GXUXPODUGD� YH\D� � VDUI� PDO]HPHOHULQ� \HWHUOL� ROPDPDVÕ�
GXUXPXQGD� GHSRGDQ� DFLO� LVWHNWH� EXOXQXOPDNWDGÕU�� %X� SODQ� GR÷UXOWXVXQGD�
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KDVWDQÕQ� DPHOL\DWÕ� JHUoHNOHúWLULOPHNWH� YH� DPHOL\DW� VRQUDVÕ� GD� Q|URúLUXUML�
E|O�P�QGH�KDVWDQÕQ�WHGDYLVLQH�GHYDP�HGLOPHNWHGLU���

0HYFXW� GXUXP� LQFHOHQGLNWHQ� VRQUD� 053� VLVWHPL� LOH� DPHOL\DWODUÕQ�
SODQODPDVÕQÕQ� YH� PDO]HPH� \|QHWLPLQ� QDVÕO� JHUoHNOHúWLULOHFH÷L�
GH÷HUOHQGLULOPLúWLU�� 'RNX]� (\O�O� hQLYHUVLWH� +DVWDQHVL¶QLQ� 1|URúLUXUML�
%|O�P�¶QGH� \DSÕODQ� DPHOL\DWODU� LoLQ� |QHULOHQ� \RUGDP�7DEOR� �� GH� YHULOPLúWLU��
7DEOR�� 7HUVLQH¶QLQ� NLWDEÕQGD� EHOLUWLOHQ� NDSDOÕ� 053� V�UHFLQLQ� KDVWDQHOHU� LoLQ�
GH÷HUOHQGLULOPHVL�LOH��ROXúWXUXOPXúWXU���

053� VLVWHPL� VD÷OÕN� VLVWHPOHUL� LoLQ� G�ú�Q�OG�÷�QGH� 053� VLVWHPLQLQ�
JLUGLOHUL�� FHUUDKL� SODQODU�� FHUUDKL� JHUHNVLQLP� GRV\DODUÕ� YH� HQYDQWHU� GXUXP�
ND\ÕWODUÕ�RODUDN�EHOLUWLOHELOLU��6D÷OÕN�VLVWHPOHULQGH�053�VLVWHPLQLQ�NXUXOPDVÕQGD�
LON� DúDPD� RODUDN� FHUUDKL� JHUHNVLQLP� GRV\DODUÕ� ROXúWXUXOPDOÕ� YH� GDKD� VRQUDNL�
DúDPD�GD�HQYDQWHU�ELOJLOHULQLQ�G�]HQOHPHVLQH�JHoLOPHOLGLU���

&HUUDKL�JHUHNVLQLP�GRV\DODUÕ�IDUNOÕ�\RUGDPODU��YH\D�VÕIÕU�VHYL\HVLQGHNL�
VRQ��U�QOHU�� � LoLQ�JHUHNOL�RODQ�PDO]HPHOHUL�YH�HNLSPDQODUÕ� LoHUPHNWHGLU��053�
VLVWHPLQGH� �U�Q� \DSÕVÕ� ND\ÕWODUÕ� VRQ� �U�Q�Q� ELOHúHQOHUL� LOH� DoÕNODQPDNWDGÕU��
&HUUDKL� \RUGDPODUGD� LVH� EX� ELOHúHQOHU�� � EHOLUOL� ELU� DPHOL\DW� LoLQ� JHUHNOL� RODQ�
PDO]HPHOHU�YH�HNLSPDQODUGÕU���

&HUUDKL� JHUHNVLQLP� GRV\DODUÕ� KD]ÕUODQÕUNHQ�� VD÷OÕN� KL]PHWOHULQLQ�
|]HOOLNOHULQGHQ�GROD\Õ��U�Q�JUXSODUÕQGDNL��U�QOHU�DUDVÕQGD�GH÷LúNHQOL÷LQ�\�NVHN�
ROGX÷X�J|U�OHELOLU��$QFDN��GH÷LúNHQOLN�VHYL\HVL�KDVWDOÕN�W�UOHULQH�E�\�N�RUDQGD�
ED÷OÕ�ROPDNWDGÕU��gUQH÷LQ��ELU�NHPLN�NÕUÕOPDVÕQÕQ�WHGDYLVLQGH�X\JXODQDQ�V�UHo��
WHGDYLOHU� DUDVÕQGD� oRN� ID]OD� GH÷LúNHQOLN� J|VWHUPHPHNWHGLU�� 5XWLQ� WHGDYLOHUL�
JHUHNWLUHQ�V�UHoOHU� LoLQ� WHGDYL�V�UHFLQLQ�DNÕúÕ�YH�ND\QDN�JHUHNVLQLPL�oRN�GDKD�
NROD\� ELU� ELoLPGH� EHOLUOHQHELOPHNWHGLU�� +DVWD\D� oRN� ED÷ÕPOÕ� ROPD\DQ� YH�
GRNWRUODU�DUDVÕQGD�GH÷LúNHQOLN�J|VWHUPH\HQ�WHGDYLOHU�LoLQ�JHUHNOL�RODQ�ND\QDNODU�
E�\�N��RUDQGD�D\QÕ�ROPDNWDGÕU��9ULHV�YG���������������

(QYDQWHU�GXUXP�ELOJLOHUL��ELU�YH\D�GDKD�ID]OD�\RUGDP�WDUDIÕQGDQ�JHUHNOL�
RODQ� FHUUDKL�PDO]HPHOHULQ� YH� HNLSPDQODUÕQ� ]DPDQD�ED÷OÕ� VWRN�ND\ÕWODUÕGÕU��%X�
DúDPDGD�NXOODQGÕNWDQ� VRQUD� DWÕODQ� YH� WHNUDU�NXOODQÕODELOHQ�SDUoDODUÕQ� D\UÕPÕQD�
GLNNDW� HGLOPHVL� JHUHNPHNWHGLU�� (QYDQWHU� GXUXP� GRV\DODUÕQGD�� PDO]HPH�
QXPDUDVÕ�� PDO]HPH� WDQÕPÕ�� PDO]HPH� VHYL\HVL�� EU�W� JHUHNVLQLPOHU�� PHYFXW�
PLNWDU�� SODQODQDQ� VLSDULúOHU�� SODQODQDQ� VLSDULú� J|QGHULPOHUL�� VWDQGDUW� � VLSDULú�
YHULOHUL� �SDUWL� E�\�NO�÷��� VLSDULú� QRNWDVÕ�� WHGDULN� V�UHVL�� WHGDULNoL� ELOJLVL��
ELOJLOHUL�ROPDOÕGÕU��
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7DEOR�����1|URúLUXUML�%|O�P�QGH�<DSÕODFDN�$PHOL\DWODU�øoLQ�gQHULOHQ�
053�6LVWHPL���6�UHFL�

:<;>=*? @ A7BDC$@ E*@ F!G)=DH�? =DA�=DF!I)B�J�C B�? B/K

:<;L=*? @ A�BDC)M!BDN)B*JO@ C =
PQ=/KRKOBDI�@7S$? BDF ST? BDF�? BD;UBWV XBDC B/H�Y[Z+\�H7C \�KOY

] H�@ N7;LBDF�^

] F6_�BDF6C =DK-Z8`[K�`6; abB*? c�=D;L=5d I6C @ A�B�EeST? BDF�? BD;LB*J/f PQ=DKRKOBDI�@�g6=/KO=DH)JO@ F�@ ;
h @ ? g[@ ? =/K�@ Z+\7J�A�B�JOf
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:<;>=*? @ A�BDC$n8m7B�JOf F7f FoM+BDN)B*JO@ C =8k8=/K�=DH)JO@ F�@ ;pS�? BDF�? BD;UB�JOf

q :<X<r s M+BDN)B*JO@ C =
X!=/C =DK�? @7;>@ t

]4u8]�v

i�B/C f F)B*? ;LB5=D;L@ KO? =DK�@ d�j�=D;L@ KO? =/K�@

X<w6H�? =D;L=W_6=8E*@ c�=*? g6=*? =�;L=
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.D\QDNODUÕQ� HWNLQ� NXOODQÕPÕ� LoLQ� IDDOL\HWWH� EXOXQDQ� KDVWDQHOHUGH�
NDUúÕODúÕODQ�LON��VRUXQ�EHNOHQHQ�ND\QDN�JHUHNVLQLPOHUL�LOH�LOJLOL�PHYFXW�ELOJLQLQ�
HNVLNOL÷LGLU�� %X� ELOJLOHULQ� VD÷ODQDELOPHVL� LoLQ� NOLQLN� ELOJLOHU� LOH� KL]PHWLQ�
JHUoHNOHúWLULOHELOPHVL�LoLQ�JHUHNOL�ND\QDNODUD�LOLúNLQ�YHULOHU�ELUOHúWLULOHELOPHOLGLU��
%X�ELOJLOHULQ�VD÷ODQPDVÕ�LOH�KDVWDQHGH�NXOODQÕODQ��ND\QDNODU�YH��KDVWDOÕN�JUXSODUÕ�
LOH��EX��ND\QDNODUÕQ�LOLúNLVL�EHOLUOHQHELOHFHNWLU��(VPRQG�����������

%X� DúDPDODUGD� YHULOHULQ� GR÷UX� RODUDN� ROXúWXUXOPDVÕ� VLVWHPGHQ� LVWHQHQ�
EDúDUÕQÕQ�VD÷ODQPDVÕQGD�|QHPOL�ELU� IDNW|U�ROPDNWDGÕU��$\UÕFD�053�VLVWHPLQLQ�
NXUXODELOPHVL� LoLQ�KDVWDQHOHUGHNL� Lú�DNÕúODUÕ�YH�EHOLUOL�ELU�J�YHQLUOLN�G�]H\LQGH�
LúOHPOHULQ� EHNOHQHQ� V�UHOHUL� VDSWDQPDOÕGÕU��+DVWDQHGH� JHUoHNOHúWLULOHQ� LúOHPOHU�
LoLQ� � Lú� DNÕúODUÕ� ROXúWXUXOPDGDQ� YH� VWDQGDUW� V�UHOHU� EHOLUOHQPHGHQ� FHUUDKL�
SODQODUÕQ�JHUoHNoL�RODUDN�VDSWDQPDVÕ�RODVÕ�ROPDPDNWDGÕU��

8\JXODPD� oDOÕúPDVÕQGD� LON� RODUDN� 1|URúLUXUML� %|O�P�¶QGH� \DSÕODQ��
DPHOL\DWODU�LoLQ�NXOODQÕODQ�W�P�PDO]HPHOHU��HNLSPDQODU�YH�LODoODU�EHOLUOHQPLúWLU��
0DO]HPHOHULQ� YH� HNLSPDQODUÕQ� L]OHQHELOPHVL� DPDFÕ\OD� PDO]HPHOHU� YH�
HNLSPDQODU� LoLQ� NRGODPD� VLVWHPL� ROXúWXUXOPXú��PDO]HPHOHULQ� YH� HNLSPDQODUÕQ�
WHGDULNoLOHUL� YH� WHGDULN� V�UHOHUL� EHOLUOHQPLúWLU�� %X� VLVWHPGH� WHGDULNoL��
PDO]HPHOHULQ� LVWHQLOGL÷L� DQGD� VLSDULú� PLNWDUÕ� NDGDU� WHGDULN� HGHELOPHQLQ�
JDUDQWLVLQL�YHUPHOLGLU��6LVWHP�oDOÕúPD\D�EDúODGÕNWDQ�VRQUD��WHGDULNoLOHU�DUDVÕQGD�
\DSÕODFDN� SHUIRUPDQV� DQDOL]OHUL� LOH� SHUIRUPDQVÕ� LVWHQLOHQ� G�]H\GH� ROPD\DQ�
WHGDULNoLOHU� HOHQHFHNWLU�� $PHOL\DWODU� LoLQ� NXOODQÕODQ� W�P� PDO]HPHOHU� YH�
HNLSPDQODU� EHOLUOHQGLNWHQ� VRQUD� IDUNOÕ� DPHOL\DW� W�UOHUL� LoLQ� NXOODQÕODQ�
PDO]HPHOHU� YH� HNLSPDQODU� EHOLUOHQHUHN� FHUUDKL� JHUHNVLQLP� GRV\DODUÕ�
ROXúWXUXOPXúWXU�� <�NVHO� ������¶LQ� \�NVHN� OLVDQV� WH]LQH� J|UH�ROXúWXUXODELOHFHN�
ELU�FHUUDKL�JHUHNVLQLP�GRV\DVÕ�|UQH÷L�7DEOR��¶GH�YHULOPLúWLU��<�NVHO�����������

&HUUDKL� JHUHNVLQLP� GRV\DVÕQÕQ� ROXúWXUXOPDVÕQGDQ� VRQUD� W�P�
PDO]HPHOHUGHQ� VWRN� EXOXQPDGÕ÷Õ� YDUVD\ÕPÕ� LOH� VLVWHPLQ� QDVÕO� LúOHGL÷LQLQ�
J|U�OHELOPHVL� LoLQ� ROXúWXUXODQ� KDIWDOÕN� FHUUDKL� SODQ� GR÷UXOWXVXQGD� VLVWHPGHQ�
HOGH�HGLOHFHN�VWRN�ND\ÕWODUÕ�|UQH÷L�7DEOR��¶WH�YHULOPLúWLU��<�NVHO��������&HUUDKL��
SODQÕQ�� � ELU� � � KDIWDOÕN� � G|QHPOHU� � LoLQ� � KD]ÕUODQPDVÕ� X\JXQ� ROPDNWD� � YH���
\DSÕODFDN� � LúOHP� �DPHOL\DW�� � QXPDUDVÕ�� LúOHPLQ� VDDWL�� EHNOHQHQ� LúOHP� V�UHVL��
KDVWDQÕQ�DGÕ�YH�DPHOL\DWÕ�\DSDFDN�GRNWRU�ELOJLOHUL�YE��ELOJLOHUL��LoHUPHNWHGLU��
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7DEOR�����1|URúLU�UML�%|O�P��øoLQ�&HUUDKL�*HUHNVLQLP�'RV\DVÕ�gUQH÷L��
�
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��%|O�P���1g52ùø5h5-ø��������
��øúOHP��1XPDUDVÕ�������������������������
��øúOHP�7DQÕPÕ���������/RPEHU�'LVN�
3$5d$�7$1,0,� 0LNWDU��
'LNLú�0DO]HPHVL��
�������9LFU\O�
������LSHN���������������������������������������������
����GH[VRQ�

����
�����������
�����������
�����������

%RQHZDNV� ������������
6XUJLFDO� �����������
3DPXN�SHWL� ������������
6HUXPODU� ���������OLWUH��
$VSLUDW|U�KRUWXPX� ��������������
0LNURVNRS�NÕOÕIÕ� ������������
(ODVWLN�EDQGDM� ������������
'UDSH� �������������
$QDOLMH]LN�DQWLHIORPDWLU� ���������NXWX�
$QWLER\LWLN� ���������DPS�O�
0L\RU|OHNVDQ�� ���������NXWX��
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7DEOR����053�6�UHFL�6RQXQGD�(OGH�(GLOHFHN�6WRN�.D\GÕ�gUQH÷L�
%RQHZDNV�SDUoDVÕ�LoLQ��VWRN�ND\GÕ�|UQH÷L��

����3DUWL��������
����.XUDOÕ������������������������������

3DUWL�
%�\�N�

7HGDULN�������
6�UHVL�

(OGH��
2ODQ�

(PQL\HW��
6WRNX�

6HYL\H� 3DUoD�
WDQÕPÕ�

3DUoD�
NRGX�

7HGDULNoL��

3DUWL\H��
3DUWL�

������ ������ ��� ������ ������ %RQHZDNV� ������ g]V�PHU�

�
7DULK������7HPPX]� 3D]DUWHVL� 6DOÕ� dDUúDPED� 3HUúHPEH� &XPD�
%U�W�*HUHNVLQLPOHU� ������� ������ ������ ������� ������
3URJUDPOÕ�*HOLúOHU� ������� � � � �
(OGH�2OPDVÕ�%HNOHQHQ� � � � � �
1HW�*HUHNVLQLPOHU� ������� ������ ������ ������� ������
3ODQODQDQ�*HOLúOHU� � ������ ������ ������� ������
3ODQODQDQ�6LSDULúOHU� ������� ������� ������ �������� ������
�
3DUWL��
�.XUDOÕ����������

3DUWL�
%�\�N�

7HGDULN�������
6�UHVL�

(OGH�
2ODQ�

(PQL\HW�
6WRNX�

6HYL\HVL� 3DUoD�
WDQÕPÕ�

3DUoD�
NRGX�

7HGDULNoL��

3DUWL\H��
3DUWL�

������ ������ ���� ������ ������ %RQHZDNV� ������ g]V�PHU�

�
7DULK��������7HPPX]� 3D]DUWHVL�� 6DOÕ� dDUúDPED� 3HUúHPEH� &XPD�
%U�W�JHUHNVLQLPOHU�� ������� ������ ������ ������ ������
3URJUDPOÕ�*HOLúOHU� ���� � � � �
(OGH�2OPDVÕ�%HNOHQHQ� � � � � �
1HW�*HUHNVLQLPOHU� �������� ������ ������ ������ ������
3ODQODQDQ�*HOLúOHU� ������ ������ ������ ������ ������
3ODQODQDQ�6LSDULúOHU� ������ ��������� ������ ������ �
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<DSÕODQ�oDOÕúPDGD�DPHOL\DW�JUXSODUÕ��VRQ��U�Q�RODUDN�DOÕQPÕúWÕU��+HU�ELU�
VRQ��U�QH� J|UH�ELU� KDIWDOÕN� G|QHP� LoLQ� FHUUDKL�SODQ�ROXúWXUXODELOPHNWHGLU��%X�
DPDoOD� � NXOODQÕODQ� PDO]HPHOHUH� YH� HNLSPDQODUD� � J|UH� JHUoHNOHúWLULOHQ��
DPHOL\DWODU�WHPHO�RODUDN�\HGL��JUXSWD�G�ú�Q�OP�úW�U��6RQ��U�QOHULQ�EHOLUOHQPHVL�
LoLQ� DPHOL\DW� JUXSODUÕQÕQ� ROXúWXUXOPDVÕQGD� '5*� VÕQÕIODQGÕUPD� VLVWHPLQGHQ�
\DUDUODQÕODELOLU��<DSÕODQ�EX�oDOÕúPDGD� DPHOL\DWODU�JHQHO�RODUDN� VÕQÕIODQGÕUÕOPÕú�
YH� 053� VLVWHPLQLQ� oDOÕúPD� PDQWÕ÷Õ� KDNNÕQGD� JHQHO� ELU� J|U�ú� VD÷ODQPDVÕ�
DPDoODQPÕúWÕU�� �2OXúWXUXODQ� \HGL� JUXS�� ORPEHU� GLVN�� ORPEHU� HQVWU�PDQWDV\RQ��
VHUYLNDO� GLVN�� VHUYLNDO� NRUSHNWRPL�� EH\LQ� W�P|U��� DQHYUL]PD� YH� KLGURVHILOL�
RODUDN�EHOLUOHQPLúWLU��%X�VÕQÕIODQGÕUPD\D�J|UH�1|URúLUXUML�%|O�P�¶QGH�ED÷ÕPVÕ]�
WDOHEL� RODQ� \HGL� \RUGDP� � EXOXQPDNWDGÕU� YH� KHU� ELU� VRQ� \RUGDPÕQGD� �UHWLP�
PLNWDUÕ�ELU�ELULP� �RODUDN�JHUoHNOHúPHNWHGLU��&HUUDKL�SODQ�ROXúWXUXOXUNHQ��NDED�
NDSDVLWH� SODQODPDVÕ� GD� GH÷HUOHQGLULOPHOLGLU�� .DED� NDSDVLWH� SODQODPDVÕ� LOH�
FHUUDKL� SODQ� GR÷UXODQDELOHFHNWLU�� .DED� NDSDVLWH� SODQÕQÕQ� \DSÕODELOPHVL� LoLQ�
DPHOL\DWODUÕ� \DSDQ� PHYFXW� GRNWRU� VD\ÕVÕ�� GRNWRUODUÕQ� \DSWÕNODUÕ� DPHOL\DWODU��
DPHOL\DW�\DWDN�VD\ÕVÕ��PHYFXW�HNLSPDQ�GXUXPX��DPHOL\DWODU�LoLQ�|QJ|U�OHQ�V�UH�
ELOJLOHULQH�JHUHNVLQLP�YDUGÕU��(÷HU�FHUUDKL�SODQÕQ�JHUoHNoL�ROPDGÕ÷Õ�EHOLUOHQLUVH�
VRUXQD�QHGHQ�RODQ�\�NOHPHOHU�EHOLUOHQHUHN�SODQGD�GH÷LúLNOLNOHU�\DSÕOPDOÕGÕU���

+DVWDQHGH�053�VLVWHPLQLQ�NXUXOPDVÕQGDQ�VRQUD�KDVWDQHGH�ROXúWXUXODQ�
ELOJLVD\DU�VLVWHPL�LOH�KDIWD�VRQODUÕ��ELU�VRQUDNL�KDIWD�LoLQ�JHUoHNOHúWLULOHFHN�RODQ�
DPHOL\DWODUÕ�J|VWHUHQ�FHUUDKL�SODQ�KD]ÕUODQPDOÕGÕU��+D]ÕUODQDQ�SODQ�LOH�KDVWDQÕQ�
DPHOL\DW� LoLQ� oD÷UÕOPDVÕ� VD÷ODQDFDNWÕU�� &HUUDKL� SODQ�� FHUUDKL� JHUHNVLQLP�
GRV\DODUÕ� YH� HQYDQWHU� GXUXP� GRV\DODUÕ� LOH� � KDQJL� PDO]HPHGHQ� QH� � PLNWDUGD�
VLSDULú� YHULOPHVL� JHUHNWL÷L� J|U�OPHNWHGLU�� %X� DúDPDGD�053� VLVWHPL�� NDSDVLWH�
JHUHNVLQLP�SODQÕQÕ�GD�GH÷HUOHQGLUPHNWHGLU��.DSDVLWH�\HWHUOL�ROPDVÕ�GXUXPXQGD��
VLSDULúOHU� WHGDULNoLOHUH��Lú�HPLUOHUL�YH�\�NOHPHOHU�DPHOL\DW��RGDVÕQD��J|QGHULOLU��
053� VLVWHPL� LOH� KDVWDQÕQ� DPHOL\DWÕQGDQ� |QFH� \DSÕOPDVÕ� JHUHNHQ� WHWNLNOHU� GH��
ELOJLVD\DUOD� L]OHQHELOHFHN� YH� � EX� WHWNLNOHU� LoLQ� JHUHNOL� RODQ� PDO]HPHOHULQ� YH�
HNLSPDQODUÕQ�]DPDQD�ED÷OÕ�RODUDN�VLSDULúL��YHULOHELOHFHNWLU��

0HYFXW� GXUXPGD� VDUI�PDO]HPHOHU� LoLQ� JHUHNVLQLP�DPHOL\DWKDQHQLQ����
J�QO�N� � LKWL\DFÕQÕ� NDUúÕOD\DFDN� ELoLPGH� GHSRGDQ� LVWHNWH� EXOXQXODUDN� HOGH�
HGLOPHNWHGLU�� 053� VLVWHPL� LOH� VDUI� PDO]HPHOHU� LoLQ� JHUHNOL� PLNWDUODU� GD� VRQ�
�U�QOHU� RODQ� DPHOL\DW� JUXSODUÕQD� J|UH� EHOLUOHQHELOHFHNWLU�� %X� V�UH� LoLQ�
JHUHNVLQLP�EHOLUOHQLUNHQ�R�V�UH�LoHULVLQGH�\DWDFDN�RODQ�KDVWD�VD\ÕVÕ�YH�KDVWDODUÕQ�
WHGDYLOHUL� � GH÷HUOHQGLULOHELOLU�� 053� VLVWHPL� LOH� VDUI� PDO]HPHOHULQ� HQYDQWHU�
NRQWURO�� � YH� DPHOL\DWWDQ� VRQUD� KDVWDQÕQ� L\LOHúPH� V�UHFLQGH� JHUHNOL� RODQ�
PDO]HPHOHU� YH� HNLSPDQODU� GD� ELOJLVD\DU� DUDFÕOÕ÷Õ� LOH� L]OHQHELOHFH÷L�
G�ú�Q�OPHNWHGLU��

+DVWDOÕN� JUXSODUÕ� LoLQ� JHUHNOL� WHGDYL� V�UHoOHUL� EHOLUOL� HYUHOHUH�
D\UÕODELOHFH÷L� EHOLUWLOPHNWHGLU�� +HU� ELU� HYUH� LoLQ� JHUHNOL� RODQ� ND\QDNODU� YH�
EXQODUÕQ�PLNWDUODUÕ�EHOLUOHQHELOLU��+DVWDQHGH�053�VLVWHPL�X\JXODQÕUNHQ�KDVWDQÕQ�
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KDVWDQHGHQ� WDEXUFX� ROPD� J�Q�QH� J|UH� SODQ� ROXúWXUXODELOPHNWHGLU�� +DVWDQÕQ�
KDVWDQHGHQ� D\UÕOPD� WDULKLQGHQ� JHUL\H� GR÷UX� JHOLQHUHN� ]DPDQD� ED÷OÕ� ND\QDN�
JHUHNVLQLPL� HOGH� HGLOHELOLU�� 7HGDYLOHU� EHQ]HU� ND\QDN� JHUHNVLQLPOHULQH� J|UH�
JUXSODQGÕUÕOÕS� SODQODU� EX� JUXSODUD� J|UH� JHUoHNOHúWLULOGL÷LQGH� ND\QDN�
JHUHNVLQLPOHULQLQ�|QJ|U�P��GDKD�JHUoHNoL�RODUDN�VDSWDQDELOPHNWHGLU���1RRUL�YH�
5DGIRUG����������%HQ]HU�ELU�ELoLPGH�ELU�DQHYUL]PD�DPHOL\DWÕ�GD�EHOLUOL�HYUHOHUH�
D\UÕODELOHFH÷L� G�ú�Q�OPHNWHGLU�� � $PHOL\DW� |QFHVL� KD]ÕUOÕN� HYUHVL� �WHWNLNOHU��
WDKOLOOHU��DQHVWH]L�ELOJLOHULQLQ�EHOLUOHQPHVL����DPHOL\DW�HYUHVL�YH�DPHOL\DW�VRQUDVÕ�
HYUHOHU� �LODo� WHGDYLVL��ROPDN��]HUH� �HYUHOHUH�D\UÕODELOLU��%X�HYUHOHU� LoLQ�JHUHNOL�
RODQ�PDO]HPHOHU�YH�HNLSPDQODU��EHOLUOHQHUHN��]DPDQD�ED÷OÕ�RODUDN�PDO]HPHOHU�
YH�HNLSPDQODU�WHGDULN�HGLOHELOLU��

+DVWDQHGH� ELU� DPHOL\DW� LoLQ� JHUHNOL� DUDoODU� ELU� NH]� NXOODQÕODQ� YH�
NXOODQÕOGÕNWDQ� VRQUD� DWÕODQ� DUDoODU�� WHPL]OHQLS�� VWHULOL]H� HGLOGLNWHQ� VRQUD� WHNUDU�
NXOODQÕOPDN��]HUH�VWRND�DNWDUÕODELOHQ�DUDoODUÕQ�YH�VDWÕQ�DOÕQGÕNWDQ�VRQUD�VWHULOL]H�
HGLOPHVL� JHUHNHQ� DUDoODUÕQ� EHOLUOHQPHVL� JHUHNPHNWHGLU�� 6WHULOL]HQLQ� JHUHNOL�
ROGX÷X� PDO]HPHOHULQ� WHGDULN� V�UHOHUL� PDO]HPHOHULQ� JHUHNOL� VWHULOL]H� � V�UHVLQH��
HúLW� ROPDNWDGÕU�� %X� D\QÕ� ]DPDQGD� VWRN� ND\ÕWODUÕQÕQ� LNL� VHYL\HGH� WXWXOPDVÕ�
DQODPÕQD�JHOPHNOH�EHUDEHU�EX�SODQ��VWHULOL]H�HGLOPHVL�JHUHNHQ�SDUoDODUÕ�NRQWURO�
DOWÕQGD� WXWPDN� LoLQ� HWNLOL� ELU� \|QWHP� VXQPDNWDGÕU�� 6WHULOL]H� ELULPOHUL�� VÕQÕUOÕ�
NDSDVLWHOL� PDNLQH� PHUNH]OHUL� RODUDN� GH÷HUOHQGLULOHELOLU�� 6LVWHPGHNL� oÕNWÕODU��
VWHULOL]H� LoLQ� �\�NOHPHOHU�YH� � VWRNODUD�VWHULOL]H�HGLOPLú�ELULPOHULQ�J|QGHULOPHVL�
LoLQ�SODQ�ROPDNWDGÕU���(ZDQV������������������

0HYFXW� WHGDYL� V�UHFLQGH� GRNWRU� KDVWDQÕQ� |Q� PXD\HQHVLQL� \DSWÕNWDQ�
VRQUD�L]OH\HQ�\RUGDPODU�LoLQ�KDVWDGDQ�WHVW�VRQXoODUÕ�LVWHQPHNWHGLU���%X�DúDPDGD�
JHUHNOL� � E|O�PH� JHUHNOL� WHVWOHU� LoLQ� VLSDULú� J|QGHULOHELOLU�� &HUUDKL� SODQ��
GR÷UXOWXVXQGD� � JHUHNOL� WHVWOHULQ� \DSÕODFD÷Õ� WDULK� EHOLUOHQLU� YH� JHUHNOL� � ELOJLOHU�
�WHVWLQ� � \DSÕODFD÷Õ� WDULK�� WHVW� LoLQ� JHUHNOL� RODQ� WDKPLQL� � V�UH�� KDVWDQÕQ� WHVW� LoLQ�
KD]ÕUODQPDVÕ� LoLQ� JHUHNOL� RODQ� LúOHPOHU�� � JHUHNOL� HNLSPDQODU�� WDKPLQL� KL]PHW�
�FUHWL�YE����HOHNWURQLN�RODUDN��KDVWD\D�LOHWLOHELOLU��%X�ELOJLOHUH�HN�RODUDN��KDVWDQÕQ�
L]OH\HFH÷L�LúOHPOHU��X÷UD\DFD÷Õ�E|O�POHU�YH�KHU�ELU�\RUGDPÕQ�JHUoHNOHúPHVL�LoLQ�
JHUHNOL� RODQ� VWDQGDUW� V�UHOHU� � WDQÕPODQDELOLU�� %|O�POHU� GH� JHOHFHN� RODQ� KDVWD�
ELOJLVL�GR÷UXOWXVXQGD�KDVWDQÕQ� WHGDYLVLQLQ�JHUoHNOHúPHVL� � LoLQ� �GH�JHUHNOL�RODQ��
LúJ�F��� PDO]HPH� YH� HNLSPDQ� G�]H\LQL� J|VWHUHQ� ND\QDN� JHUHNVLQLPL��
VDSWDQDELOHFHNWLU���7D\ORU��������������

%X� DoÕNODPDODU� GR÷UXOWXVXQGD� ELU� KDVWDQH� GH� 053� VLVWHPLQLQ�
X\JXODQPDVÕQD� NDUDU� YHULOPHVL� LOH� ELUOLNWH� KDVWDQHOHUGH� \DSÕOPDVÕ� JHUHNHQ� |Q�
oDOÕúPDODU��

x�0HYFXW� GXUXPXQ� LQFHOHQPHVL� YH� PHYFXW� WHGDYL� V�UHFLQLQ� DNÕúÕQÕQ�
EHOLUOHQPHVL��
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x�.XOODQÕODQ� W�P�PDO]HPHOHULQ��HNLSPDQODUÕQ�YH� LODoODUÕQ�EHOLUOHQPHVL��
�%|O�P�ED]ÕQGD����

x�0DO]HPHOHU�LoLQ�NRGODPD�VLWHPLQLQ�ROXúWXUXOPDVÕ���
x�0DO]HPHOHULQ�WHGDULNoLOHULQLQ�YH�WHGDULN�V�UHOHULQLQ�EHOLUOHQPHVL��
x�+DVWDOÕNODUÕQ�� NXOODQÕODQ� PDO]HPHOHULQ� EHQ]HUOLNOHULQH� J|UH�

VÕQÕIODQGÕUÕOPDVÕ���'5*�VÕQÕIODQGÕUÕOPDVÕ�NXOODQÕOPDVÕ�|QHULOPHNWHGLU����
x�2OXúWXUXODQ� VÕQÕIODQGÕUPD\D� J|UH� � KHU� ELU� JUXS� VRQ� � �U�Q� RODUDN�

G�ú�Q�OHUHN�FHUUDKL�JHUHNVLQLP�GRV\DODUÕQÕQ�ROXúWXUXOPDVÕ��
x��+HU���ELU���PDO]HPHQLQ���HQYDQWHUGH���EXOXQDQ���PHYFXW���PLNWDUÕQÕQ���

EHOLUOHQPHVL���YH���EX�PLNWDUODUD�J|UH�HQYDQWHU�GXUXP�ND\ÕWODUÕQÕQ�ROXúWXUXOPDVÕ�
RODUDN�EHOLUWLOHELOLU���
+DVWDQHOHUGH� 7DP� =DPDQÕQGD� hUHWLP� 6LVWHPLQGHQ� \DUDUODQÕOPDVÕ� LOH��

WHGDULNoL� VD\ÕVÕQÕQ� D]DOWÕOPDVÕ�� oR÷UDILN� RODUDN� GDKD� \DNÕQ� WHGDULNoLOHUOH�
oDOÕúÕOPDVÕ�YH� WHGDULNoLOHUOH�RODQ� LOLúNLOHULQ�DUWÕUÕOPDVÕ�JHUHNPHNWHGLU��$PHULND�
GD�ELU�oRN�KDVWDQH�KDIWDQÕQ�DOWÕ�J�Q��PDO]HPH�WHGDULNL�VD÷OD\DELOPHNWHGLU��%X�
KDVWDQHOHUGH�WHGDULNoLOHU�oRN�L\L�EHOLUOHQPHNWH�YH�E|\OHFH�HQYDQWHU�G�]H\L�HQ�D]�
VHYL\H\H� LQGLULOPHNWHGLU��7HGDULNoLOHU� LOH�HOHNWURQLN� � LOHWLúLP�JHOLúWLULOPLúWLU�YH�
ELU�KDVWDQH�YH\D�HF]DQH�ELU�LODFD�JHUHNVLQLP�GX\GX÷XQGD�L]OH\HQ�J�Q�Q�WHGDULNL�
JHOLQFH\H�NDGDU��LODo�ELU�EDúND�KDVWDQH�YH\D�HF]DQHGHQ�VD÷ODQDELOPHNWHGLU��%X�
\|QWHP� KDVWDQÕQ� VD÷OÕ÷ÕQÕ� ULVNH� DWPDGDQ� HQYDQWHU� G�]H\LQL� D]DOWPDNWDGÕU�
�:KLWVRQ����������

���6RQXo��
øúOHWPHOHULQ� oRN� VD\ÕGD� IDUNOÕ� �U�QOHU� �UHWWL÷LQGH� YH� �U�Q� \DSÕVÕ�

VHYL\HVLQGHNL��U�QOHULQ��VD\ÕVÕQÕQ�ID]OD�ROGX÷XQGD�053�VLVWHPLQLQ�NXOODQÕPÕ�LOH�
|QHPOL� NROD\OÕNODU� VD÷ODQDFD÷Õ� EHOLUWLOPHNWHGLU�� +DVWDQHOHUGH� NXOODQÕODQ� VDUI�
PDO]HPH�� WÕEEL�PDO]HPH� YH� LODoODUÕQ� VD\ÕVÕ� G�ú�Q�OG�÷�QGH� �053� VLVWHPLQLQ�
KDVWDQHOHUGH�PDO]HPH�\|QHWLPLQGH��HWNLQ�ELU�\|QWHP�RODUDN��\DUDUODQÕODELOHFH÷L�
G�ú�Q�OPHNWHGLU��053�VLVWHPL�LOH�W�P�HQYDQWHU�NDOHPOHUL��ELOJLVD\DU��]HULQGHQ�
L]OHQHELOHFHN�YH�YHULOHULQ�J�YHQLUOL÷L�DUWDFDNWÕU��053�VLVWHPLQGH�FHUUDKL�SODQ�YH�
FHUUDKL� JHUHNVLQLP� GRV\DVÕ� LOH� KDQJL� PDO]HPHOHULQ� VLSDULúLQLQ� YHULOPHVL�
JHUHNWL÷L��HQYDQWHU�GXUXP�ND\ÕWODUÕ�LOH�EX�PDO]HPHOHUGHQ�KDQJL�PLNWDUGD�VLSDULú�
YHULOPHVL�JHUHNWL÷L�YH�WHGDULN�V�UHVL�ELOJLOHUL� LOH�GH�EX�PDO]HPHOHULQ�QH�]DPDQ�
VLSDULúLQLQ�YHULOPHVL�JHUHNWL÷L�EHOLUOHQHELOHFHNWLU���

053� VLVWHPLQLQ� |QHPOL� ELU� DYDQWDMÕ� �UHWLPGH� ROXúDQ� DNVDNOÕNODUGD� YH�
P�úWHUL� VLSDULúOHULQGH�GH÷LúLPLQ�ROPDVÕQGD�JHUHNOL�|QOHPOHUL� KÕ]OÕ� ELU� ELoLPGH�
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DODELOPHVLGLU�� 053� � VLVWHPL� � \�NOHPHOHUGH� YH\D� VLSDULúOHUGH� X\JXQVX]OXN�
ROGX÷XQGD� EX� X\JXQVX]OXNODUÕ� EHOLUWHFHN� UDSRUODU� VXQPDNWDGÕU� �7HUVLQH��
���������������+DVWDQHOHUGH� EHOLUVL]OL÷LQ� ID]OD� ROGX÷X� G�ú�Q�OG�÷�QGH��053��
VLVWHPLQLQ� |QFHOLNOHUL� KÕ]OÕ� ELU� ELoLPGH� G�]HQOH\HELOPHVL� |]HOOL÷L� KDVWDQHOHUGH��
HQYDQWHU� NRQWURO�QGH� 053� VLVWHPLQGHQ� \DUDUODQÕOPDVÕQÕ� DYDQWDMOÕ� GXUXPD�
JHWLUHFH÷L� G�ú�Q�OPHNWHGLU�� $FLO� ELU� DPHOL\DW� JHOPHVL� GXUXPXQGD� FHUUDKL�
SODQGD� EX� GR÷UXOWXGD� KÕ]OÕ� ELU� ELoLPGH� GH÷LúLPH� JLGLOHELOPHVL� P�PN�Q�
RODFDNWÕU�� � 053� VLVWHPL� NDSDVLWH� JHUHNVLQLP� SODQODPDVÕ� LOH� ELUOLNWH� LúOHPHVL�
VRQXFXQGD� DúÕUÕ� \�NOHPHOHU� YH� HNVLN� \�NOHPHOHU� EHOLUOHQHELOHFHN� YH� VLVWHPGH�
JHUHNOL�G�]HOWLFL�IDDOL\HWOHUGH�EXOXQDELOHFHNWLU��

+DVWDQHOHUGH� LúOHPOHULQ�SODQODQPDVÕQGD�YH�HQYDQWHU�NRQWURO�QGH�053�
VLVWHPLQLQ� oDOÕúPD�PDQWÕ÷Õ� GR÷UXOWXVXQGD�ROXúWXUXODFDN� ELOJLVD\DU� GHVWHNOL� ELU�
VLVWHP�LOH�VD\ÕFD�oRN�ID]OD�RODQ�PDO]HPH�ELOJLVLQH�LOLúNLQ�YHULOHULQ�GDKD�NROD\�YH�
GR÷UX� RODUDN� L]OHQHELOHFH÷L� YH� YHULOHULQ� J�YHQLUOL÷LQLQ� DUWDFD÷Õ�� HQYDQWHU�
NRQWURO�Q�Q� JHoPLú� YHULOHUH� GD\DQDUDN� GH÷LO� JHOHFHN� JHUHNVLQLPOHUH� J|UH��
EHOLUOHQPHVL�LOH�NDSDVLWHGHQ�GDKD�L\L�\DUDUODQÕODFD÷Õ��SODQGD�ROXúDQ�GH÷LúLPOHUH�
KÕ]OÕ� X\XP� VD÷ODQDELOHFH÷L� YH� VRQXoWD� HQYDQWHU� EXOXQGXUPD� PDOL\HWOHUL�
D]DOÕUNHQ� PDO]HPH� HNVLNOL÷LQGHQ� GROD\Õ� WHGDYL� V�UHFLQLQ� DNVDPDVÕQÕQ� GD�
HQJHOOHQHELOHFH÷L�G�ú�Q�OPHNWHGLU��

$%675$&7�
,Q�WKLV�VWXG\��DSSOLFDELOLW\�RI��053�V\VWHP�LQ�KRVSLWDOV�LV�VHDUFKHG�DQG�

VWUXFWXUH� RI� WKH� QHFHVVDU\� VWXG\� � IRU� HIIHFWLYH� XVH� RI�053� V\VWHP� LQ� � VWRFN�
FRQWURO�RI�KRVSLWDOV�LV�H[DPLQHG��$SSOLFDWLRQ�RI�053�V\VWHP��DW�PDQDJHPHQW�RI�
UHTXLUHG�PDWHULDOV� IRU� RSHUDWLRQV� LQ� D� GHSDUWPHQW� RI� �'RNX]�(\O�O�8QLYHUVLW\��
+RVSLWDO���LV�HYDOXDWHG���

�
.$<1$.d$�

(6021'�� 7�+��� �������� %XGJHWLQJ� )RU� (IIHFWLYH� +RVSLWDO� 5HVRXUFH�
0DQDJHPHQW��$PHULFDQ�+RVSLWDO�3XEOLVKLQJ�,QF��

(:$16��-�5�����������$SSOLHG�3URGXFWLRQ�$QG�2SHUDWLRQV�0DQDJHPHQW��:HVW�
3XEOLVKLQJ�&RPSDQ\��

*(00(/�� 3��� YH� 'LHUGRQFN� 5�9��� �������� ³$GPLVVLRQ� 6FKHGXOLQJ� ,Q� $FXWH�
&DUH� +RVSLWDOV�� 'RHV� 7KH� 3UDFWLFH� )LW� :LWK� 7KH� 7KHRU\"´��
,QWHUQDWLRQDO� -RXUQDO� RI� 2SHUDWLRQV� DQG� 3URGXFWLRQ� 0DQDJHPHQW��
9RO�����1R����

�
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0(1'(5(6��0���YH�d(/ø.��<����������³+DVWDQHOHUGH�0DO]HPH�<|QHWLPLQLQ�
gQHPL´��9HULPOLOLN�'HUJLVL��030�<D\ÕQODUÕ�����������

1225ø�� +��� YH� 5$')25'� 5��� �������� 3URGXFWLRQ� DQG� 2SHUDWLRQV�
0DQDJHPHQW���0F�*UDZ�+ÕOO��,QF���86$���

63('',1*�� 3�(���������� � ³5HYLVLWLQJ� WLPH�SKDVHG� RUGHU� SRLQWV� LQ� WKH� KHDOWK�
FDUH�LQGXVWU\´��,,(�6ROXWLRQV��1R�������

7$</25�� 6��� �������� ³7KH� 0HGLFDO� &HQWHU� 7DNHV� 3URDFWLYH� $SSURDFK� 7R�
+HDOWK�&DUH�5HIRUP´��&DVHV�,Q�4XDOLW\��5ÕFKDUG�'��,UZÕQ�,QF��

7(1*ø/ø02ö/8�� '��� �������� +DVWDQHOHUGH� 0DO]HPH� <|QHWLPL�� 6DGHU��
$QNDUD��

7(56,1(�� 5�-��� ��������3UÕQFÕSOHV� RI� ,QYHQWRU\� DQG� 0DWHULDOV� 0DQDJHPHQW��
3UHQWLFH�+DOO�,QWHUQDWLRQDO�,QF��

95,(6�� *�'��� %(575$1'�� -�:�0�� YH� 9,66(56�� -�0�+�� �������� ³'HVLJQ�
5HTXLUHPHQWV� IRU� +HDOWK� &DUH� 3URGXFWLRQ� &RQWURO� 6\VWHPV´� ���
3URGXFWLRQ�3ODQQLQJ�DQG�&RQWURO��9RO�����1R���

:+,7621�� �'��� ��������³$SSO\LQLJ�-XVW� LQ�7LPH�6\VWHPV� LQ�+HOWK�&DUH´� ,,(�
6ROXWLRQV��$XJXVW��

<h.6(/�� +��� �������� +DVWDQHOHUGH� 0DO]HPH� øKWL\Do� 3ODQODPDVÕ��
�<D\ÕQODQPDPÕú�<�NVHN�/LVDQV�7H]L����(JH�hQLYHUVLWHVL�)HQ�%LOLPOHUL�
(QVWLW�V����ø]PLU��
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