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��� /DWDU�%HODNDQJ

0DJDQJ� DWDX� ELVD� GLVHEXW� MXJD� VHEDJDL� NHUMD� SUDNWLN� PHUXSDNDQ� VDODK� VDWX�

EHQWXN�SHUNXOLDKDQ�PHODOXL�NHJLDWDQ�EHNHUMD�VHFDUD�ODQJVXQJ�WXUXQ�NH�ODSDQJDQ�GXQLD�

NHUMD�� 3UDNWLN� NHUMD�PDJDQJ� ELVD� GLODNXNDQ� EDLN� SDGD� OHPEDJD� SHPHULQWDK�PDXSXQ�

OHPEDJD�QRQ�SHPHULQWDK��8QLYHUVLWDV�0XOWLPHGLD�1XVDQWDUD�VXGDK�PHQ\HGLDNDQ�EHNDO�

SHQXQMDQJ \DQJ� OHQJNDS� EDJL�PDKDVLVZD XQWXN� DVSHN� NHDKOLDQ� SURIHVLRQDO�� QDPXQ�

EHNDO�WHUVHEXW�KDQ\D�VHNHGDU�WHRUL�VDMD��'DODP�GXQLD�NHUMD��NHWHUSDGXDQ�DQWDUD�EHNDO�

WHRUL�\DQJ�GLGDSDWNDQ�SDGD�EDQJNX�SHUNXOLDKDQ�GDQ�SHODWLKDQ�SUDNWLN�SDGD�ODSDQJDQ�

VDQJDW� GLEXWXKNDQ� JXQD� PHPEHULNDQ� JDPEDUDQ� DVOL� WHQWDQJ� GXQLD� NHUMD \DQJ�

VHEHQDUQ\D� GDQ� \DQJ�QDQWLQ\D� DNDQ�GLDODPL� ROHK�SDUD�PDKDVLVZD� VHWHODK� OXOXV� GDUL�

EDQJNX�SHUNXOLDKDQ�

3DVDO� � 3HUDWXUDQ� 0HQWHUL� 7HQDJD� .HUMD� GDQ� 7UDQVPLJUDVL�

QR�3HU����0HQ�,;������7DKXQ������WHQWDQJ�3HQ\HOHQJJDUDDQ�3HPDJDQJDQ�GL�'DODP

1HJHUL��0HQ\DWDNDQ�EDKZD SHPDJDQJDQ�DGDODK�EDJLDQ�GDUL�VLVWHP�SHODWLKDQ�NHUMD�\DQJ�

GLVHOHQJJDUDNDQ�VHFDUD�WHUSDGX�DQWDUD�SHODWLKDQ�GL�OHPEDJD�SHODWLKDQ�GHQJDQ�EHNHUMD�

VHFDUD� ODQJVXQJ� GL� EDZDK� ELPELQJDQ� GDQ� SHQJDZDVDQ� LQVWUXNWXU� DWDX� SHNHUMD� \DQJ�

OHELK�EHUSHQJDODPDQ�GDODP�SURVHV�SURGXNVL�EDUDQJ�GDQ�DWDX�MDVD�GL�SHUXVDKDDQ��GDODP�

UDQJND� PHQJXDVDL� NHWHUDPSLODQ� DWDX� NHDKOLDQ� WHUWHQWX� 'DODP� SDVDO� GL� DWDV�
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PHPEHULWDKXNDQ�WHUKDGDS�SHPDJDQJDQ�GLODNXNDQ�JXQD�PHPEHULNDQ�SHQJDODPDQ�OHELK�

WHUKDGDS�JDPEDUDQ�DVOL�WHQWDQJ�GXQLD�NHUMD�\DQJ�VHEHQDUQ\D�

*DZDL��JDGJHW��GL�,QGRQHVLD PHPLOLNL SHQLQJNDWDQ�\DQJ�VDQJDW SHVDW�GDUL�KDUL�

NH�KDUL�GDQ�GDUL�WDKXQ�NH�WDKXQ��3DGD�WDKXQ�������MXPODK�SHQJJXQD�JDZDL�GL�,QGRQHVLD�

NXUDQJ�OHELK�PHQFDSDL������MXWD RUDQJ�VHGDQJNDQ�SDGD�WDKXQ�������MXPODK�SHQJJXQD�

JDZDL�GL�,QGRQHVLD�NXUDQJ�OHELK�PHQFDSDL����MXWD�RUDQJ��H0DUNHWHU���������'DUL�GDWD�

GLDWDV� ELVD� GLVLPSXONDQ� EDKZD� WHUMDGL� SHQLQJNDWDQ� MXPODK� SHQJJXQD� JDZDL� GL�

,QGRQHVLD� VHEDQ\DN� ���� KDQ\D� GDODP� NXUXQ� �� WDKXQ�� ,QL� PHPEXNWLNDQ� EDKZD�

EDQ\DNQ\D�SHQJJXQD�JDZDL VHUWD PHPLOLNL�SHUNHPEDQJDQ�\DQJ�VDQJDW�VLJQLILNDQ�

.DUHQD SHQJJXQD�JDZDL�\DQJ�VDQJDW�EHUNHPEDQJ SHVDW WHQWXQ\D�EHUSHQJDUXK�

GHQJDQ�MXPODK�SHQJJXQD�VLVWHP�RSHUDVL�\DQJ�GLJXQDNDQ�ROHK�JDZDL�MXJD��3DGD�WDKXQ�

������GLDQWDUD�VHPXD�JDZDL�\DQJ�WHUVHEDU�OXDV�GL�VHOXUXK�,QGRQHVLD��������GDUL�WRWDO�

JDZDL� PHQJJXQDNDQ� VLVWHP� RSHUDVL� $QGURLG�� GLLULQJL� GHQJDQ� ������ JDZDL�

PHQJJXQDNDQ� VLVWHP�RSHUDVL� L26�$SSOH�� GDQ������VLVWHP�RSHUDVL� ODLQQ\D� �:H�$UH�

6RFLDO���������'DWD� LQL�PHPEXNWLNDQ�EDKZD� MXPODK�SHQJJXQD�JDZDL�GHQJDQ�VLVWHP�

RSHUDVL�$QGURLG�MDXK�OHELK�EDQ\DN�GLEDQGLQJNDQ�VLVWHP�RSHUDVL�ODLQQ\D� 'HQJDQ�OHELK�

EDQ\DNQ\D� MXPODK� SHQJJXQD� JDZDL� GHQJDQ� VLVWHP� RSHUDVL� $QGURLG� GL� ,QGRQHVLD��

EDQ\DN�SHUXVDKDDQ�PXODL�PHPEXWXKNDQ�GDQ�PHPEXDW�DSOLNDVL�JDZDL�GHQJDQ�EHUEDVLV�

VLVWHP� RSHUDVL� $QGURLG� XQWXN� PHPSHUPXGDK� GDODP� EHNHUMD GDQ� PHQJLNXWL�

SHUNHPEDQJDQ�]DPDQ�

&9� 6XU\D� 7LUWD� .HQFDQD� 3XWUD� DWDX� \DQJ� ELDVD� GLNHQDO� VHEDJDL� 687,.(�

PHUXSDNDQ�SHUXVDKDDQ�\DQJ�EHUJHUDN�SDGD�ELGDQJ�SHOD\DQDQ�NHGXNDDQ��6DODK�VDWX�MDVD�
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\DQJ�GLWDZDUNDQ�ROHK�687,.(�GDODP�ELGDQJ�SHOD\DQDQ�NHGXNDDQ�DGDODK�MDVD�GDODP�

PHQJDQWDU� MHQD]DK�� 687,.(�GDSDW�PHQJDQWDU� KLQJJD� ��� MHQD]DK� GDODP� VDWX� EXODQ�

GHQJDQ�WRWDO�PHPLOLNL���VRSLU��.DUHQD�EDQ\DNQ\D�MXPODK�RUGHU�\DQJ�GLGDSDWNDQ�VHUWD�

VLVWHP� XQWXN� PHODNXNDQ� LQSXW� RUGHU� \DQJ� PDVLK� PDQXDO� WHQWXQ\D� PHPEXWXKNDQ�

NHWHOLWLDQ� VHUWD� ZDNWX� \DQJ� OHELK� EDQ\DN��0DND GDUL� LWX 687,.(�PHQJHPEDQJNDQ�

VHEXDK� DSOLNDVL� \DQJ� GDSDW� GLJXQDNDQ� ROHK� SDUD� VRSLU� GDQ�DGPLQ XQWXN�PHODNXNDQ�

LQSXW� RUGHU� \DQJ� VXGDK� GLVHOHVDLNDQ� PHODOXL� JDZDL WDQSD� KDUXV� PHQXQJJX� VRSLU�

WHUVHEXW�SXODQJ�WHUOHELK�GDKXOX� 'HQJDQ�DGDQ\D�DSOLNDVL� LQL� MXJD�XQWXN�PHQJKLQGDUL�

NHVDODKDQ� GDODP� PHODNXNDQ� LQSXW� RUGHU� VHFDUD� PDQXDO VHUWD� PHQJHILVLHQVLNDQ�

SHQJJXQDDQ�ZDNWX�

'DODP�SUDNWLN�NHUMD�PDJDQJ�LQL�DNDQ�PHQJLPSOHPHQWDVLNDQ�VHPXD�WHRUL�\DQJ�

VXGDK�GLSHODMDUL�VHEHOXPQ\D��WHUXWDPD�WHRUL�PHQJHQDL�SHQJHPEDQJDQ�GDQ�SHUDQFDQJDQ�

DSOLNDVL� EHUEDVLV� VLVWHP� RSHUDVL� $QGURLG� \DQJ� VXGDK� GLDMDUNDQ� GDODP� EDQJNX�

SHUNXOLDKDQ�GDQ�PHPSUDNWLNNDQQ\D�SDGD� ODSDQJDQ�NHUMD��6HODLQ� LWX�� GHQJDQ�DGDQ\D�

SUDNWLN�NHUMD�PDJDQJ�LQL�GLKDUDSNDQ�GDSDW�PHQLQJNDWNDQ�GDQ�PHPSHUPXGDK�NLQHUMD�

SHUXVDKDDQ�

��� 0DNVXG�GDQ�7XMXDQ�.HUMD�0DJDQJ

0DNVXG�GDQ�WXMXDQ�GDUL�NHUMD�PDJDQJ�LQL�GLODNVDQDNDQ�XQWXN�PHQGDSDWNDQ�

NHPDPSXDQ�\DQJ�SURIHVLRQDO�GDODP�
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�� 0HODNXNDQ�LPSOHPHQWDVL�GDUL�EDVLV�WHRUL�\DQJ�GLDMDUNDQ�GDODP�EDQJNX�

SHUNXOLDKDQ�GHQJDQ�EDVLV�SUDNWLN�GDODP�ODSDQJDQ�NHUMD�

�� 'DSDW�PHQ\HOHVDLNDQ�PDVDODK�PDVDODK�\DQJ�GLKDGDSL�VHODPD�GDODP�GXQLD�NHUMD�

GDQ�PHQ\HVXDLNDQQ\D�

�� 0HQJHPEDQJNDQ�NHPDPSXDQ�GDQ�SHQJHWDKXDQ�PHODOXL�LPSOHPHQWDVL�LOPX�

�� /HELK�PHPDKDPL�VHFDUD�PHQGDODP�WDWD�FDUD�SHPEDQJXQDQ�UDQFDQJDQ�DQWDUPXND�

GDODP�JDZDL�EHUEDVLV�VLVWHP�RSHUDVL�$QGURLG�

�� 0HQGDSDWNDQ�SHODWLKDQ�GDQ�SHQJDODPDQ�GDODP�EHNHUMD�ODQJVXQJ�GL�ODSDQJDQ�

��� :DNWX�GDQ�3URVHGXU�3HODNVDQDDQ�.HUMD�0DJDQJ

:DNWX�GDQ�SURVHGXU�SHODNVDQDDQ�NHUMD�PDJDQJ�SDGD�&9�6XU\D�7LUWD�.HQFDQD�

GLODNVDQDNDQ�PXODL� GDUL� WDQJJDO� �� -XOL� ����� VDPSDL� GHQJDQ� �� 2NWREHU� ����� \DQJ�

GLODNXNDQ� PXODL� GDUL� KDUL� 6HQLQ� VDPSDL� GHQJDQ� KDUL� -XPDW� GDUL� SXNXO� ������:,%�

VDPSDL� GHQJDQ� ������ :,%�� 3DGD� WDQJJDO� ��� $JXVWXV� ����� VDPSDL� GHQJDQ� ���

6HSWHPEHU �����NHUMD�PDJDQJ� LQL�GLODNXNDQ�SDGD�KDUL�6HQLQ�GDUL�SXNXO�������:,%�

VDPSDL�GHQJDQ�������:,% GDQ�KDUL�6DEWX�SXNXO�������:,%�VDPSDL�GHQJDQ�������:,%��

3DGD� EXODQ� 2NWREHU�� SHODNVDQDDQ� NHUMD� PDJDQJ� KDQ\D� GLODNXNDQ� SDGD� WDQJJDO� ��

2NWREHU������GDQ���2NWREHU������SXNXO�������:,%�VDPSDL�GHQJDQ�������:,%��3DGD�

KDUL� 6HODVD�� 5DEX�� .DPLV�� GDQ� -XPDW�� SHNHUMDDQ� WLGDN� GLODNXNDQ� GL� NDQWRU� GDQ�

PHUXSDNDQ�NHUMD�MDUDN�MDXK��UHPRWH�ZRUNLQJ��
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3HODNVDQDDQ� NHUMD� PDJDQJ� GLODNXNDQ� GL� 6N\VWDU�� 8QLYHUVLWDV� 0XOWLPHGLD�

1XVDQWDUD GDQ�GLELPELQJ�ODQJVXQJ�ROHK�%DSDN�$GDP�VHODNX�VXSHUYLVRU ODSDQJDQ�GL�

WHPSDW�NHUMD��'DODP�SURVHV�NHUMD�PDJDQJ��DNDQ�PHQGDSDWNDQ�VSHVLILNDVL� WXJDV�\DQJ�

GLEHULNDQ�ODQJVXQJ�ROHK�%DSDN�$GDP� %DSDN�$GDP�DNDQ�VHNDOL�VHNDOL�GDWDQJ�XQWXN�

PHPDQWDX�GDQ�PHPHULNVD�KDVLO�SHNHUMDDQ�GDUL� VSHVLILNDVL� WXJDV�\DQJ�GLEHULNDQ�GDQ�

ODQJVXQJ�PHPEHULNDQ NRUHNVL�MLND�WHUMDGL�NHVDODKDQ�


