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����/DWDU�%HODNDQJ

%DQMLU�KDPSLU�VHWLDS�WDKXQ�WHUMDGL�GL�,QGRQHVLD��QDPXQ�SHUPDVDODKDQ�LQL�VDPSDL�

VHNDUDQJ�EHOXP�ELVD�WHUVHOHVDLNDQ��EDKNDQ�FHQGHUXQJ�PHQLQJNDW��EDLN�

IUHNXHQVLQ\D��OXDVQ\D��NHGDODPDQQ\D�PDXSXQ�GXUDVLQ\D��$NDU�PXQFXOQ\D�

SHUPDVDODKDQ�EDQMLU�GL�SHUNRWDDQ�GLSHUNLUDNDQ�EHUDZDO�GDUL�SHUWXPEXKDQ�

SHQGXGXN�\DQJ�FXNXS�WLQJJL��EDLN�LPLJUDVL�PDXSXQ�SHUPDQHQ��3HUWXPEXKDQ�

SHQGXGXN�\DQJ�WLGDN�GLLPEDQJL�GHQJDQ�SHQ\HGLDDQ�VDUDQD�GDQ�SUDVDUDQD�

SHUNRWDDQ�\DQJ�PHPDGDL�PHQJDNLEDWNDQ�SHPDQIDDWDQ�ODKDQ�SHUNRWDDQ�PHQMDGL�

WLGDN�WHUDWXU��3HPDQIDDWDQ�ODKDQ�\DQJ�WLGDN�WHUWLE�DWDX�WLGDN�DGD�LMLQQ\D�LQLODK�

\DQJ�PHQ\HEDENDQ�SHUVRDODQ�GUDLQDVH�GL�SHUNRWDDQ�PHQMDGL�VDQJDW�NRPSOHNV����

6XULSLQ��������

.RWD� %HNDVL� \DQJ�PHUXSDNDQ� EDJLDQ� GDUL� ZLOD\DK� SURYLQVL� -DZD� %DUDW� GDQ�

EHUEDWDVDQ� ODQJVXQJ� GHQJDQ� SURYLQVL� '.,� -DNDUWD�� PHPSXQ\DL� EDWDV� ZLOD\DK�

DQWDUD�ODLQ�VHEHODK�XWDUD�GDQ�WLPXU�EHUEDWDVDQ�GHQJDQ�NDEXSDWHQ�%HNDVL��VHEHODK�

6HODWDQ�EHUEDWDVDQ�GHQJDQ�.DEXSDWHQ�%RJRU�GDQ�.RWD�'HSRN GDQ�VHEHODK�%DUDW�

EHUEDWDVDQ� GHQJDQ� '.,� -DNDUWD�� .RQGLVL� WRSRJUDIL� NRWD� %HNDVL� VHEDJLDQ� EHVDU�

EHUDGD� SDGD� GDWDUDQ� UHQGDK� GHQJDQ� PHPLOLNL� NHPLULQJDQ� DQWDUD� ����� GDQ�

NHWLQJJLDQ�DQWDUD������P�GL�DWDV�SHUPXNDDQ�ODXW��GDSDW�GLOLKDW�SDGD�ODPSLUDQ����

SHWD� NRQWXU NRWD�%HNDVL���.RQGLVL� LQL�PHQMDGL� VDODK� VDWX� SHQ\HEDE� NRWD�%HNDVL�

PHQJDODPL� EDQMLU� VHWLDS� PXVLP� SHQJKXMDQ�� 3HPEDQJXQDQ� GL� GDHUDK� GDWDUDQ�

UHQGDK�DWDX�GDHUDK�UDZDQ�EDQMLU�XQWXN�NDZDVDQ�SHPXNLPDQ��SHUNDQWRUDQ��LQGXVWUL�

GDQ�XQWXN�NHSHQWLQJDQ�ODLQQ\D�GDSDW�PHQ\HEDENDQ�VHPDNLQ�EHUNXUDQJQ\D�GDHUDK

ϭ
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UHVDSDQ� DLU� \DQJ� PHQ\HEDENDQ� VHGLNLWQ\D� DLU� WHUVHUDS� NH� GDODP� WDQDK� \DQJ�

PHQ\HEDENDQ�EDQMLU��6HODLQ�LWX��VLVWHP�GUDLQDVH�\DQJ�NXUDQJ�EDLN�DNLEDW�VDOXUDQ�

GUDLQDVH� GLSHQXKL� VDPSDK� GDQ� VHGLPHQWDVL� VHUWD� OLPSDVDQ� DLU� VXQJDL� PHQMDGL�

SHPLFX�WHUMDGLQ\D�EDQMLU��6LVWHP�GUDLQDVH�SHUOX�XQWXN�GLSHUKDWLNDQ�NDUHQD�VHLULQJ�

GHQJDQ� EHUNHPEDQJQ\D� NDZDVDQ� SHUNRWDDQ� \DQJ� GLWDQGDL� GHQJDQ� EDQ\DN�

GLGLULNDQQ\D� EDQJXQDQ�EDQJXQDQ� \DQJ� GDSDW� PHQXQMDQJ� NHKLGXSDQ� GDQ�

NHQ\DPDQDQ� PDV\DUDNDW� NRWD�� PDND� VHMDODQ� GHQJDQ� LWX� GLSHUOXNDQ� SXOD� VXDWX�

VLVWHP� SHQJHULQJDQ� GDQ� SHQJDOLUDQ� DLU� DWDX� VLVWHP� GUDLQDVH� \DQJ� EDLN� XQWXN�

PHQMDJD�NHQ\DPDQDQ�PDV\DUDNDW�NRWD��'L�GDODP�GDHUDK�\DQJ�EHOXP�EHUNHPEDQJ��

VLVWHP�GUDLQDVH�WHUMDGL�VHFDUD�DODPLDK�VHEDJDL�EDJLDQ�GDUL�VLNOXV�KLGURORJL�

6LVWHP�GUDLQDVH�DGDODK�UDQJNDLDQ�NHJLDWDQ�\DQJ�PHPEHQWXN�XSD\D�SHQJDOLUDQ�

DLU��EDLN�DLU�SHUPXNDDQ��OLPSDVDQ�UXQ�RII���DLU�WDQDK��PDXSXQ�DLU�KXMDQ�GDUL�VXDWX�

GDHUDK� DWDX� NDZDVDQ� �+LQGDUNR�� ������� 6LVWHP� GUDLQDVH� PHUXSDNDQ� EDJLDQ�

SHQWLQJ�SDGD�VXDWX�NDZDVDQ�FRQWRK�SHUXPDKDQ��6XDWX�NDZDVDQ�SHUXPDKDQ�\DQJ�

WHUWDWD� GHQJDQ� EDLN� KDUXVODK� MXJD� GLLNXWL� GHQJDQ� SHQDWDDQ� VLVWHP� GUDLQDVH� \DQJ�

EHUIXQJVL� PHQJXUDQJL� DWDX� PHPEXDQJ� NHOHELKDQ� DLU� GDUL� VXDWX� NDZDVDQ� DWDX�

ODKDQ� VHKLQJJD� WLGDN� PHQLPEXONDQ� JHQDQJDQ� DLU� \DQJ� GDSDW� PHQJJDQJJX�

DNWLYLWDV� PDV\DUDNDW� GDQ� EDKNDQ� GDSDW� PHQLPEXONDQ� NHUXJLDQ� VRVLDO� HNRQRPL�

WHUXWDPD�\DQJ�PHQ\DQJNXW�DVSHN�DVSHN�NHVHKDWDQ�OLQJNXQJDQ�SHPXNLPDQ�

3DGD�DNKLU�WDKXQ������WHUFDWDW�DGD����WLWLN�GDHUDK�UDZDQ�EDQMLU�\DQJ�WHUVHEDU�GL�

��� NHFDPDWDQ� GL� NRWD� %HNDVL�� VDODK� VDWXQ\D� NHFDPDWDQ� %HNDVL� 8WDUD� �%$%3('$�

NRWD�%HNDVL���������.HFDPDWDQ�%HNDVL�8WDUD�DGDODK�NHFDPDWDQ�\DQJ�PHPLOLNL� OXDV�

JHQDQJDQ� EDQMLU� \DQJ� FXNXS� EHVDU�� 6DODK� VDWX� SHUXPDKDQ� \DQJ� DGD� GL� .HFDPDWDQ�

%HNDVL� 8WDUD� \DQJ� PHQJDODPL� EDQMLU� DGDODK� SHUXPDKDQ� 3RQGRN� 8QJX� 3HUPDL��

3HUXPDKDQ�LQL�WHUOHWDN�GL�GDHUDK�FHNXQJDQ�GHQJDQ�GDWDUDQ�UHQGDK�GDQ�GDWDUDQ
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SHUXPDKDQ�OHELK�UHQGDK�GDULSDGD�VXQJDL�\DQJ�PHOLQWDV��SHWD�NRQWXU�ODPSLUDQ������

3HUXPDKDQ�3RQGRN�8QJX�DGDODK�VDODK�VDWX�SHUXPDKDQ�\DQJ�VHULQJ�WHUNHQD�EDQMLU��

3HQ\HEDE�EDQMLU�GL�SHUXPDKDQ�EHUDVDO�GDUL�DLU�OXDSDQ�VXQJDL��NRQGLVL�VDOXUDQ�\DQJ�

WLGDN� GDSDW� PHQDPSXQJ� DLU�� EDQ\DNQ\D� VDPSDK� \DQJ� PHQXPSXN� GLVXQJDL�

PDXSXQ�GLVDOXUDQ�GUDLQDVH��SHQJDPDWDQ�GL�ORNDVL���6HODLQ�LWX��SHUXPDKDQ�3RQGRN�

8QJX� MXJD� EHUORNDVL� GL� GDHUDK� KLOLU� \DQJ� PHPXQJNLQNDQ� DLU� PXGDK� WHUJHQDQJ�

\DQJ�PHQ\HEDENDQ�WLGDN�PDPSXQ\D�VDOXUDQ�GDODP�PHQ\DOXUNDQ�DLU�GHQJDQ�EDLN�

�'DWD�VDOXUDQ�NRWD�%HNDVL���.RQGLVL� WHUVHEXW�GLSHUEXUXN�GHQJDQ� LQWHQVLWDV�FXUDK�

KXMDQ�\DQJ�FXNXS�WLQJJL \DLWX�SDGD�WDKXQ������EXODQ�MDQXDUL�PHQFDSDL�����PP�

�GDWD� FXUDK� KXMDQ�� 3HUXP�7LUWD�.RWD�%HNDVL�� GDQ� WRSRJUDIL�ZLOD\DK� SHUXPDKDQ�

3RQGRN�8QJX�OHELK�UHQGDK�GLEDQGLQJNDQ�GHQJDQ�ZLOD\DK�ODLQ�

*DPEDU�����3HWD�/RNDVL�3HQHOLWLDQ
6XPEHU ��*RRJOH�PDSV
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*DPEDU�����*DPEDUDQ�/RNDVL�3HQHOLWLDQ
6XPEHU���'RNXPHQWDVL�3ULEDGL

$NLEDW� GDUL� OHWDN� 3HUXPDKDQ� 3RQGRN� 8QJX� 3HUPDL� EHUDGD� GL� EDJLDQ� KLOLU��

PHQ\HEDENDQ�SHUXEDKDQ�DOLUDQ�VXQJDL�\DQJ�VHPDNLQ�HNVWULP��\DNQL�SDGD�PXVLP�

KXMDQ� GHELW� SXQFDN� EDQMLU� PHQLQJNDW� GDQ� SDGD� VDDW� \DQJ� EHUVDPDDQ� WHUMDGL�

SHQXUXQDQ�PXND�DLU�WDQDK��\DQJ�DNDQ�GLLNXWL�ROHK�PHQXUXQQ\D�GHELW�DOLUDQ�GDVDU�

SDGD�PXVLP�NHPDUDX�EHULNXWQ\D�

*DPEDU�����NHDGDDQ�VDOXUDQ�GUDLQDVH�\DQJ�WHUVXPEDW�VDPSDK�GL�MDODQ

0DVMLG�0XKDMLULQ

6XPEHU���GRNXPHQWDVL�SHQXOLV�����
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*DPEDU�����.HDGDDQ�JHQDQJDQ�DNLEDW�VDOXUDQ�WHUVXPEDW

6XPEHU���GRNXPHQWDVL�3ULEDGL

$NLEDW� GDUL� SHQXPSXNDQ� VDPSDK� SDGD� VDOXUDQ� GUDLQDVH� GDQ� MXJD� WLGDN�

PDPSXQ\D�VDOXUDQ�XQWXN�PHQDPSXQJ�GHELW�DLU�\DQJ�GLWHULPD�PDND�PHQ\HEDENDQ�

JHQDQJDQ� DLU� SDGD� NDZDVDQ� SHPXNLPDQ� ZDUJD� \DQJ� PHPEXDW� DNWLYLWDV� ZDUJD�

WHUKDPEDW��'DUL�KDVLO�SUD�VXUYHL�VHPHQWDUD�\DQJ�WHODK�GLODNXNDQ�EDKZD�SDGD�VDDW�

KXMDQ�SDGD�NHDGDDQ�UDWD�UDWD�UHQGDK�DLU�WHODK�PHQJJHQDQJ�NLUD�NLUD����FP��SDGD�

NHDDGDDQ�KXMDQ�UDWD�UDWD�VHGDQJ�DLU� WHODK�PHQJJHQDQJ�������FP� ��GDQ�SDGD�VDDW�

KXMDQ� UDWD�UDWD� WLQJJL�� DLU� WHODK� PHQJJHQDQJ� �P����P�� 8QWXN� OXDVDQ� JHQDQJDQ�

\DQJD�WHUMDGL�GL�3HUXPDKDQ�3RQGRN�8QJX�3HUPDL�\DLWX�SDGD GDHUDK�,��������Pð�

GDQ�SDGD�GDHUDK�,,�������Pð�
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*DPEDU�����EDQMLU�SDGD�EXODQ�PDUHW������GDODP�NHDGDDQ�KXMDQ�

6HGDQJ�GL�MDODQ�3RQGRN�8QJX�SHUPDL

6XPEHU���GRNXPHQWDVL�3ULEDGL

*DPEDU�����%DQMLU�SDGD�EXODQ�PDUHW������GDODP�NHDGDDQ�KXMDQ�GHUDV�GL�

MDODQ�*36�XWDPD

6XPEHU���'HWLN�FRP
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*DPEDU�����EDQMLU�SDGD�EXODQ�PDUHW������GDODP�NHDGDDQ�KXMDQ�GHUDV�GL

MDODQ�*36�XWDPD

6XPEHU���'HWLN�FRP

2OHK� NDUHQD� LWX� SHUOX� GLODNXNDQ� HYDOXDVL� GDODP� PHPLQLPDOLVLU� EDQMLU� \DQJ�

WHUMDGL� GDQ� \DQJ�PHQMDGL� ODQJNDK� DZDO� SHPEHQDKDQ� LDODK�PHQJHYDOXDVL� VLVWHP�

MDULQJDQ� GUDLQDVH� \DQJ� VXGDK� DGD� �HNVLVWLQJ�� GDODP� PHQDPSXQJ� GHELW�

OLPSDVDQ�DUDK� DOLUDQ� VDOXUDQ� GDQ� IDNWRU�IDNWRU� \DQJ� PHQJDNLEDWNDQ� WHUMDGLQ\D

JHQDQJDQ�GLVHSDQMDQJ�OLQJNXQJDQ�SHPXNLPDQ�PDV\DUDNDW�NKXVXVQ\D�SHUXPDKDQ�

3RQGRN� 8QJX� 3HUPDL�6HEDJDL� ODQJNDK� DZDO� XSD\D� SHPHFDKDQ� SHUPDVDODKDQ�

JHQDQJDQ� \DQJ� WHUMDGL� VHUWD� SHUOX� DGDQ\D� SHPHOLKDUDDQ� MDULQJDQ� GUDLQDVH� GDUL�

VDPSDK�DJDU�VDOXUDQ�GUDLQDVH�GDSDW�PHQ\DOXUNDQ�DLU�GHQJDQ�EDLN�GDQ�ODQFDU�

����,GHQWLNDVL�PDVDODK

%HUGDVDUNDQ ODWDU EHODNDQJ SHUPDVDODKDQ GLDWDV� PDND GDSDW GDSDW

GLLGHQWLILNDVLNDQ�EHEHUDSD�PDVDODK�PDVDODK�VHEDJDL�EHULNXW��

�� $SDNDK�NHELDVDDQ�PDV\DUDNDW�PHPEXDQJ�VDPSDK�EHUSHQJDUXK�WLPEXOQ\D�

EDQMLU�GLOXQJNXQJDQ�SHPXNLPDQ�ZDUJD�SRQGRN�XQJX�3HUPDL�NRWD�%HNDVL"

�� %DJDLPDQDNDK�GLPHQVL�VDOXUDQ�GUDLQDVH�GLOLQJNXQJDQ�SHPXNLPDQ�PDV\DUDNDW�

SRQGRN�XQJX�3HUPDL�NRWD�%HNDVL"
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�� %DJDLPDQDNDK�NRQGLVL�NDSDVLWDV�DWDX�GLPHQVL�WDPSXQJ�VDOXUDQ�HNVLVWLQJ�

GUDLQDVH�GL�OLQJNXQJDQ�SHPXNLPDQ�PDV\DUDNDW�SRQGRN�3HUPDL�NRWD�%HNDVL"

�� %DJDLPDQDNDK���SHPHOLKDUDDQ���VLVWHP���MDULQJDQ���GUDLQDVH���GL���OLQJNXQJDQ

SHPXNLPDQ�PDV\DUDNDW�SRQGRN�8QJX�3HUPDL�NRWD�%HNDVL"

����3HPEDWDVDQ�0DVDODK

%HUGDVDUNDQ� LGHQWLILNDVL� PDVDODK� GL� DWDV�� PDND� SHQHOLWLDQ� LQL� PHPEDWDVL�

PDVDODK�SDGD�(YDOXDVL�6LVWHP�'UDLQDVH�3DGD�.DZDVDQ�3HPXNLPDQ�3RQGRN�8QJX�

3HUPDL�.RWD�%HNDVL��'HQJDQ�SHPEDWDVDQ�PDVDODK�VHEDJDL�EHULNXW

�� 'DWD�FXUDK�KXMDQ�\DQJ�GLSDNDL�DGDODK�GDWD�FXUDK�KXMDQ����WDKXQ�WHUDNKLU�

��������� GDUL�3HUXP�-DVD�7LUWD�,,�.RWD�%HNDVL��'DUL�7LJD�6WDVLXQ�+XMDQ

�� 0HQJLGHQWLILNDVL�IDNWRU�IDNWRU�SHQ\HEDE�VLVWHP�MDULQJDQ�GUDLQDVH�EDQMLU�

SDGD�NDZDVDQ�SHPXNLPDQ�3RQGRN�8QJX�3HUPDL�.RWD�%HNDVL�

�� (YDOXDVL� VLVWHP� MDULQJDQ� GUDLQDVH� GL� OLQJNXQJDQ� NDZDVDQ� SHPXNLPDQ�

3RQGRN�8QJX�3HUPDL�.RWD�%HNDVL�KDQ\D�PHQJKLWXQJ�NDSDVLWDV� WDPSXQJ�

EDQMLU�� GLPHQVL� VDOXUDQ� GUDLQDVH� GDQ� NHEHUVLKDQ� OLQJNXQJDQ� GLGDHUDK�

WHUVHEXW�� 'HQJDQ� EHUSHGRPDQ� SDGD� 61,� ������������� WHWDQJ� FDUD�

SHUHQFDQDDQ� XPXP� GUDLQDVH� SHUNRWDDQ� GDQ� GDODP� 3HUDWXUDQ� 0HQWHUL�

3HNHUMDDQ� 8PXP� 1RPRU� ���357�0������ WHQWDQJ� 3HQ\HOHVDLDQ� 6LVWHP�

'UDLQDVH�3HUNRWDDQ

�� /RNDVL�SHQHOLWLDQ�LQL�KDQ\D�GDUL�EDJLDQ�3RQGRN�8QJX�3HUPDL�\DLWX�

WHSDWQ\D�EHUDGD�GL�NHOXUDKDQ�.DOLDEDQJ�7HQJDK�5:�����5:����

����3HUXPXVDQ�0DVDODK

%HUGDVDUNDQ� ODWDU� EHODNDQJ� GDQ� LGHQWLILNDVL� PDVDODK� \DQJ� WHUGDSDW� GLDWDV�

PDND� GDSDW� GLUXPXVNDQ� VHEDJDL� EHULNXW� �� ³� %DJDLPDQDNDK� (YDOXDVL� 6LVWHP�

'UDLQDVH�3DGD .DZDVDQ�3HPXNLPDQ�3RQGRN�8QJX�3HUPDL�.RWD�%HNDVL�"
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����7XMXDQ�3HQHOLWLDQ

3HQHOLWLDQ� LQL� GLODNXNDQ� XQWXN�PHQJLGHQWILNDVL� NRQGLVL� VLVWHP�GUDLQDVH� SDGD�

NDZDVDQ� SHPXNLPDQ� 3RQGRN� 8QJX� NRWD� %HNDVL� VHUWD� PHQJHYDOXDVL� V\VWHP�

MDULQJDQ� GUDLQDVH� SDGD� NDZDVDQ� SHPXNLPDQ� 3RQGRN� 8QJX� NRWD� %HNDVL� \DQJ�

VXGDK� DGD� �� HNVLVWLQJ� �� GDODP�PHQDPSXQJ� GHELW� OLPSDVDQ� GDQ� DUDK� DOLUDQ� SDGD�

VDOXUDQ�\DQJ�WHUMDGL�JHQDQJDQ�GL� OLQJNXQJDQ�NDZDVDQ�SHPXNLPDQ�3RQGRN�8QJX�

NRWD�%HNDVL�\DQJ�GLKDUDSNDQ�GDSDW�PHPEDQWX�PHPHFDKNDQ�SHUPDVDODKDQ�EDQMLU�

GLGDHUDK�WHUVHEXW�

����0DQIDDW�3HQHOLWLDQ

+DVLO�SHQHOLWLDQ�LQL�GLKDUDSNDQ�GDSDW�PHPEHULNDQ�PDQIDDW�XQWXN�PDV\DUDNDW�

PDXSXQ�ELGDQJ�WHUNDLW��PDQIDDW�VHEDJDL�EHULNXW��

�� 0HPEHULNDQ�LQIRUPDVL�NHSDGD�SLKDN�WHUNDLW�GDODP�KDO�LQL�SHPHULQWDK�GDQ�

PDV\DUDNDW� VHWHPSDW� PHQJHQDL� NRQGLVL� VLVWHP� GUDLQDVH� \DQJ� DGD� VDDW�

SHQHOLWLDQ�

�� 6HEDJDL� NDMLDQ� XQWXN� PHQJHWDKXL� NDSDVLWDV� GHELW OLPSDVDQ� DUDK� DOLUDQ�

GUDLQDVH� SDGD� NDZDVDQ� SHPXNLPDQ� 3RQGRN� 8QJX� .RWD� %HNDVL� \DQJ�

QDQWLQ\D� VHEDJDL� EDKDQ� SHUWLPEDQJDQ� SHUHQFDQDDQ� XODQJ� GUDLQDVH� SDGD�

NDZDVDQ�SHPXNLPDQ�

�� 6HEDJDL�DFXDQ�EDJL�SHQHOLWLDQ�ODQMXWDQ�PHQJHQDL�VLVWHP�MDULQJDQ�GUDLQDVH�

SDGD�NDZDVDQ SHPXNLPDQ�PDV\DUDNDW�SDGD�OLQJNXS�GUDLQDVH�SHUNRWDDQ�

�� 0HPEHULNDQ�LQIRUPDVL�WHUEDUX�EDJL�PDKDVLVZD�,�MXUXVDQ�7HNQLN�6LSLO��

8QLYHUVLWDV�1HJHUL�-DNDUWD�


