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�
.DMLDQ� LQL� PHQJDQDOLVLV� SHQHUDSDQ� NHELMDNDQ� SHPHULQWDK� EHUNDLWDQ� GHQJDQ�
LQWHJUDVL� QLODL� GDQ� HWLND� NH� GDODP� VHWLDS�PDWD� SHODMDUDQ� GDQ� LQWHUQDOLVDVL� QLODL�
GDQ� HWLND� PHODOXL� NHJLDWDQ� SHQJHPEDQJDQ� GLUL� EDJL� VHOXUXK� ZDUJD� PDGUDVDK�
GDODP� VLVWHP� IXOO� GD\� VFKRRO� \DLWX� VHNRODK� VHSDQMDQJ� KDUL� PHODOXL� NHJLDWDQ�
SHPEHODMDUDQ��ELPELQJDQ��GDQ�ODWLKDQ��+DVLO�SHQHOLWLDQ�PHQXQMXNNDQ�SHQGLGLNDQ�
NDUDNWHU� GL� 0,0� 8QJJXODQ� .RWD� *RURQWDOR� WHODK� GLLPSOHPHQWDVLNDQ� PHODOXL�
VWUDWHJL� GDQ� SHQGHNDWDQ� \DQJ� PHOLSXWL�� � ,QWHJUDVL� QLODL� GDQ� HWLND� SDGD� VHOXUXK�
PDWD� SHODMDUDQ� GHQJDQ� PHQJDLWNDQ� DVSHN� QLODL� NH� GDODP� LQGLNDWRU� PHODOXL�
SHUHQFDQDDQ� GDQ� SHODNVDQDDQ� SHPEHODMDUDQ�� GDQ� LQWHUQDOLVDVL� QLODL� GDQ� HWLND�
\DQJ�GLWDQDPNDQ�ROHK�VHPXD�ZDUJD�PDGUDVDK�GDODP�VLVWHP�IXOO�GD\�VFKRRO��1LODL�
\DQJ�GLLQWHUQDOLVDVLNDQ�PHODOXL�SHPELQDDQ�GDQ�NHWHODGDQDQ���
�
.DWD�.XQFL��3HQGLGLNDQ�.DUDNWHU��)XOO�'D\�6FKRRO�
�
$�� 3HQGDKXOXDQ�

3HQGLGLNDQ�VHODOX�EHUJHUDN�GDQ�GLQDPLV�PHQJLNXWL�SHUNHPEDQJDQ�NRQVHS�
GDQ�SUDNWLN�GL�VHWLDS�1HJDUD��3HUNHPEDQJDQ�NRQVHS�GDQ�SUDNWLN�SHQGLGLNDQ�MXJD�
GLODNXNDQ� GDODP� XSD\D� PHQLQJNDWNDQ� NDSDVLWDV� JXUX�� .DSDVLWDV� JXUX�
GLPDNVXGNDQ�DGDODK�EXNDQ�VDMD�GDUL�DVSHN�SHQJXDVDDQ�NRQVHS�SHQGLGLNDQ�QDPXQ�
MXJD�SUDNWLN� \DQJ�GLODNVDQDNDQ�GDODP�SURVHV�GDQ� VLVWHP�SHQGLGLNDQ�\DQJ� VHODOX�
GLNHPEDQJNDQ�NH�DUDK�\DQJ�OHELK�PDMX��

8QWXN� PHQXMX� SHQLQJNDWDQ� WHUVHEXW� WHQWXQ\D� GLEXWXKNDQ� VWDQGDU�
NRPSHWHQVL� VHRUDQJ� JXUX�� 6DODK� VDWX� KDO� VHGHUKDQD� \DQJ� ELVD� GLODNXNDQ� DGDODK�
PHPEHULNDQ� SHPEHODMDUDQ� NKXVXV� VRDO� NRPSHWHQVL� EDLN� XQWXN� SHQLQJNDWDQ�
NDSDVLWDV�� VHSHUWL� GLEHUL� VXEVLGL� XQWXN�PHODQMXWNDQ� NXOLDK� NH� MHQMDQJ� 6�� KLQJJD�
6���PDXSXQ�PHQJLNXWL�WUDLQLQJ�

�
�

3HQWLQJQ\D� SHQGLGLNDQ� NDUDNWHU� SHUOX� GLNHPEDQJNDQ� GL� VHWLDS� VDWXDQ�
SHQGLGLNDQ� WHUPDVXN� PDGUDVDK� DGDODK� DJDU� SHPEHODMDUDQ� \DQJ� GLMDODQL� SHVHUWD�
GLGLN�JXQD�PHQJHPEDQJNDQ�SRWHQVL� GLULQ\D� WLGDN� OHSDV�GDUL� OLQJNXQJDQ�GL�PDQD�
SHVHUWD� GLGLN� EHUDGD� WHUXWDPD� OLQJNXQJDQ� EXGD\D�� 6HEDE� SHQGLGLNDQ� \DQJ� WLGDN�
GLODQGDVL�ROHK�SULQVLS�WHUVHEXW�DNDQ�PHQ\HEDENDQ�SHVHUWD�GLGLN�WHUFDEXW�GDUL�DNDU�
EXGD\DQ\D�� .HWLND� KDO� LQL� WHUMDGL�� PDND� SHQGLGLNDQ� KDQ\D� DNDQ� PHQJKDVLONDQ�
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SHVHUWD� GLGLN� \DQJ� WLGDN� PHQJHQDO� EXGD\DQ\D� GHQJDQ� EDLN�� VHKLQJJD� PHUHND�
PHQMDGL�RUDQJ�³DVLQJ´�GDODP�NHKLGXSDQ�NHVHKDULDQQ\D��

0DGUDVDK� VHEDJDL� OHPEDJD� SHQGLGLNDQ� ,VODP� GLSDQGDQJ� VHEDJDL� LQGXVWUL�
\DQJ� GDSDW� PHQFHWDN� MDVD� \DLWX� MDVD� SHQGLGLNDQ� NKXVXVQ\D� SHQGLGLNDQ� ,VODP��
/HZDW� OHPEDJD� SHQGLGLNDQ� ,VODP� RUDQJ� PHQJKDUDS� VXSD\D� VHPXD� EDNDW��
NHPDPSXDQ�GDQ�NHPXQJNLQDQ�\DQJ�GLPLOLNL�ELVD�GLNHPEDQJNDQ�VHFDUD�PDNVLPDO��
DJDU�RUDQJ�ELVD�PDQGLUL�GDODP�SURVHV�PHPEDQJXQ�SULEDGLQ\D�VHVXDL�GHQJDQ�QLODL�
QLODL�,VODP��

.HVXNVHVDQ� SHQGLGLNDQ� ,VODP� NKXVXVQ\D� PDGUDVDK� GDODP� PHQHUDSNDQ�
SHQGLGLNDQ� WHUOHWDN� SDGD� NXULNXOXP�� .XULNXOXP� \DQJ� GLWHUDSNDQ� KDUXV� UHOHYDQ�
GHQJDQ� NHEXWXKDQ� SHVHUWD� GLGLN� GDQ� WXQWXWDQ� RUDQJWXD�� 6HODLQ� PDGUDVDK� KDUXV�
PHQDPSLONDQ� FLUL� NKDV� \DQJ� GDSDW� GLOLULN� PDV\DUDNDW�� MXJD� \DQJ� SDOLQJ� XWDPD�
PDGUDVDK�PDPSX�PHPDVWLNDQ�EDKZD�PDGUDVDK�WHUVHEXW�EHQDU�EHQDU�PHPSXQ\DL�
NHOHELKDQ�GDODP�EHUEDJDL�KDO��

'L� VLVL� ODLQ�� SHNHUMDDQ� NHJXUXDQ� WLGDN� OHSDV� GDUL� QLODL�QLODL� \DQJ� EHUODNX�
\DQJ�GLDQXW� ROHK� JXUX�� SHVHUWD� GLGLN�� GDQ�PDV\DUDNDW�PDND� NHJLDWDQ�SHQGLGLNDQ�
\DQJ� GLEHULNDQ� ROHK� JXUX� GDSDW� EHUODQJVXQJ� GHQJDQ� DUDK� \DQJ� MHODV� GDQ� DWDV�
NHSXWXVDQ� EHUODQGDVNDQ�QLODL�QLODL��*XUX� EHUSLNLU� GDQ� EHUWLQGDN� DWDV� GDVDU� QLODL�
QLODL�� SULEDGL� GDQ� SURIHVLRQDO�� GDQ� SURVHGXU� VHUWD� PHPDKDPL� NRPSHWHQVL�
NHSULEDGLDQ�VHEDJDL�ODQGDVDQ�PRUDO�PHODNVDQDNDQ�WXJDVQ\D�
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3ULEDGL� JXUX� PHPLOLNL� DQGLO� \DQJ� VDQJDW� EHVDU� WHUKDGDS� NHEHUKDVLODQ�
SHQGLGLNDQ��NDUHQD�SULEDGL�JXUX� MXJD� VDQJDW�EHUSHUDQ�GDODP�PHPEHQWXN�SULEDGL�
SHVHUWD�GLGLN��,QL�GDSDW�GLPDNOXPL�NDUHQD�PDQXVLD�PHUXSDNDQ�PDNKOXN�\DQJ�VXND�
PHQFRQWRK�� WHUPDVXN�PHQFRQWRK� SULEDGL� JXUXQ\D� GDODP�PHPEHQWXN� SULEDGLQ\D�
NKXVXVQ\D�GDODP�SHQHUDSDQ�SHQGLGLNDQ�NDUDNWHU��

-DGL� GDSDW� GLNHPXNDNDQ� MXJD� EDKZD� LPSOHPHQWDVL� SHQGLGLNDQ� NDUDNWHU�
PHQMDGL�IDNWRU�SHQWLQJ�GDODP�SHQ\HOHQJJDUDDQ�VHNRODK�NKXVXVQ\D�WHUNDLW�GHQJDQ�
VLVWHP� IXOO� GD\� VFKRRO��+DVLO� SHQHOLWLDQ� LQL� MXJD� GLSHUNXDW� ROHK�8QGDQJ�8QGDQJ�
1R����7DKXQ������7HQWDQJ�6LVWHP�3HQGLGLNDQ�1DVLRQDO�SDGD�3DVDO���

%HUGDVDUNDQ� IXQJVL� GDQ� WXMXDQ� SHQGLGLNDQ� QDVLRQDO�� MHODV� EDKZD�
SHQGLGLNDQ� GL� VHWLDS� MHQMDQJ�� KDUXV� GLVHOHQJJDUDNDQ� VHFDUD� VLVWHPDWLV� JXQD�
PHQFDSDL� WXMXDQ� WHUVHEXW�� +DO� WHUVHEXW� EHUNDLWDQ� GHQJDQ� SHPEHQWXNDQ� NDUDNWHU�
SHVHUWD� GLGLN� VHKLQJJD� PDPSX� EHUVDLQJ�� EHUHWLND�� EHUPRUDO�� VRSDQ� VDQWXQ� GDQ�
EHULQWHUDNVL�GHQJDQ�PDV\DUDNDW���

3HQGLGLNDQ� NDUDNWHU� PHQJDMDUNDQ� NHELDVDDQ� FDUD� EHUSLNLU� GDQ� SHULODNX�
\DQJ� PHPEDQWX� LQGLYLGX� XQWXN� KLGXS� GDQ� EHNHUMD� EHUVDPD� VHEDJDL� NHOXDUJD��
PDV\DUDNDW��GDQ�EHUQHJDUD�GDQ�PHPEDQWX�PHUHND�XQWXN�PHPEXDW�NHSXWXVDQ�\DQJ�
GDSDW�GLSHUWDQJJXQJMDZDENDQ�
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�

.DUDNWHU� \DQJ� WHUVLPSDQ� GL� GDODPQ\D� QLODL�QLODL� EXGL� SHNHUWL�� LQWHOHNWXDO�
GDQ� NHVHJDUDQ� MDVPDQL� PHPDLQNDQ� SHUDQDQ� SHQWLQJ� GDODP� PHQXPEXKNDQ�
PDQXVLD� SDULSXUQD�� 3HQGLGLNDQ� EHUNDUDNWHU� EHUVLQHUJL� GHQJDQ� SROD� SHQGLGLNDQ�
ODLQQ\D� VHSHUWL� SHQGLGLNDQ� NHEDQJVDDQ�� NHEXGD\DDQ�� GDQ� DJDPD�� 3HQGLGLNDQ�
NDUDNWHU� GLPDNQDL� VDPD� GHQJDQ� SHQGLGLNDQ� PRUDO� GDQ� DNKODN�� 6DODK� VDWXQ\D�
DGDODK�SHQGDSDW�/DQJJXOXQJ�EDKZD�SHQGLGLNDQ�DJDPD�SXQ�SHVHUWD�GLGLN�GLDMDUNDQ�
GDQ�GLELQD�DJDU�PHQMDGL�VRVRN�EHUEXGL�SHNHUWL�\DQJ�OXKXU�
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�+DO�LQL�GDSDW�GLSDKDPL�
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�.HPHQWHULDQ� $JDPD�� 0DWHUL� 3HQLQJNDWDQ� .XDOLWDV� *XUX� 3HQGLGLNDQ� $JDPD� ,VODP� �-DNDUWD��

'LUHNWRUDW�3HQGLGLNDQ�$JDPD�,VODP���������K�����

�<DK\D� .KDQ�� 3HQGLGLNDQ� .DUDNWHU� %HUEDVLV� 3RWHQVL� 'LUL�� 0HQGRQJNUDN� .XDOLWDV� 3HQGLGLNDQ�
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NDUHQD�SHQGLGLNDQ�NDUDNWHU�EHUSLMDN�SDGD�NDUDNWHU�GDVDU�PDQXVLD�\DQJ�EHUVXPEHU�
GDUL�QLODL�PRUDO�XQLYHUVDO��EHUVLIDW�DEVROXW��DJDPD��

.HXQJJXODQ� VXDWX� PDGUDVDK� GLWHQWXNDQ� ROHK� PDQDMHPHQ� PDGUDVDK�
WHUVHEXW�� 6DODK� VDWX� LQGLNDVL� EDKZD�SHQGLGLNDQ�GL� VXDWX�PDGUDVDK� VXNVHV� DGDODK�
DSD� \DQJ� GLEHULNDQ� NHSDGD� SHVHUWD� GLGLN� VHVXDL� GHQJDQ� NHEXWXKDQQ\D� GDQ� SDUD�
RUDQJWXD�� VHODLQ� LWX� MXJD� GLGHVDLQ� PDPSX� PHPEHULNDQ� KDUDSDQ� SDVWL� WHUKDGDS�
PDV\DUDNDW� MXJD� PHQFLSWDNDQ� PDQXVLD� EHUNXDOLWDV� VHEDJDLPDQD� WHUPXDW� GDODP�
8QGDQJ�8QGDQJ�6LVGLNQDV�1R�����7DKXQ�������

$JDU�PDPSX�PHZXMXGNDQ�WXMXDQ�LWX��EDQ\DN�VHNDOL�XVDKD�\DQJ�GLODNXNDQ�
OHPEDJD� SHPHULQWDK�PDXSXQ� VZDVWD� GHQJDQ�PHQHUDSNDQ� VLVWHP� DWDX� NXULNXOXP�
\DQJ� EHUODNX�� 8QWXN�PHZXMXGNDQ� WXMXDQ� WHUVHEXW�� VDODK� VDWXQ\D� DGDODK� GHQJDQ�
PHPEHQWXN� VLVWHP� IXOO� GD\� VFKRRO�� 3HQXOLV� PHQHOLWL� LPSOHPHQWDVL� SHQGLGLNDQ�
NDUDNWHU�GDODP�VLVWHP� IXOO�GD\�VFKRRO�\DQJ�PHUXSDNDQ�PDGUDVDK�\DQJ�GLUDQFDQJ�
OD\DNQ\D�VHNRODK�IRUPDO��

5HDOLWDV� LPSOHPHQWDVL� SHQGLGLNDQ� NDUDNWHU� WDPSDNQ\D� PDVLK� EHUDJDP��
NDUHQD� WHUGDSDW� JXUX� NXUDQJ� PDPSX� PHQJDWDVL� SHUPDVDODKDQ� LPSOHPHQWDVL�
SHQGLGLNDQ�NDUDNWHU�GDODP�VLVWHP�IXOO�GD\�VFKRRO�DGDODK�PDGUDVDK�VHSDQMDQJ�KDUL�
DWDX� SURVHV� SHPEHODMDUDQ� \DQJ� GLODNXNDQ� PXODL� SXNXO� �������������� VHKLQJJD�
0,0� 8QJJXODQ� .RWD� *RURQWDOR� WDPSDN� PHQJDWXU� MDGZDO� SHODMDUDQ� GHQJDQ�
OHOXDVD�� GLVHVXDLNDQ� GHQJDQ� ERERW� PDWD� SHODMDUDQ� GDQ� GLWDPEDK� GHQJDQ�
SHQGDODPDQ� PDWHUL�� 3HQHOLWL� PHQJDPDWL� SHODNVDQDDQ� VLVWHP� IXOO� GD\� VFKRRO�
WDPSDN� GLJXQDNDQ� VHEDJLDQ�ZDNWXQ\D� XQWXN� SURJUDP� SHODMDUDQ� VHFDUD� LQIRUPDO��
WLGDN�NDNX��PHQ\HQDQJNDQ��$NDQ� WHWDSL�PDVLK� WHUGDSDW�SHVHUWD�GLGLN�\DQJ� FHSDW�
ERVDQ� GHQJDQ� OLQJNXQJDQ�PDGUDVDK� \DQJ� OHWDNQ\D� FXNXS� VHPSLW� GDQ� EHUDGD� GL�
MDODQ� SURWRNRO� PHPEXDW� SHVHUWD� GLGLN� WHUOLKDW� OHELK� FHSDW� VWUHVV� GDQ� NXUDQJ�
PHPEHULNDQ� UXDQJ� JHUDN� \DQJ� EDLN� NHSDGD� SHVHUWD� GLGLN� XQWXN� PHODNXNDQ�
DNWLYLWDV�\DQJ�PHQJDUDK�NHSDGD�SHQGLGLNDQ�NDUDNWHU��
%�� .RQVHS�)XOO�'D\�6FKRRO�GDQ�3HQGLGLNDQ�.DUDNWHU�
��� )XOO�'D\�6FKRRO�
.DWD� IXOO� GD\� VFKRRO� EHUDVDO� GDUL� %DKDVD� ,QJJULV�� 7HUGLUL� GDUL� NDWD� IXOO�

PHQJDQGXQJ� DUWL� SHQXK�� GDQ�GD\� �DUWLQ\D� KDUL��)XOO� GD\�PHQJDQGXQJ� DUWL� VHKDUL�
SHQXK��)XOO�GD\� MXJD�EHUDUWL�KDUL�VLEXN��6HGDQJNDQ�VFKRRO�DUWLQ\D�VHNRODK�

�
�-DGL��

DUWL� GDUL� IXOO� GD\� VFKRRO� DGDODK� VHNRODK� VHSDQMDQJ�KDUL�DWDX�SURVHV�SHPEHODMDUDQ�
PXODL�SXNXO���������������

6DOLP�EHUSHQGDSDW�EHUGDVDUNDQ�KDVLO�SHQHOLWLDQ�EDKZD�EHODMDU�HIHNWLI�EDJL�
DQDN�LWX�DQWDUD�����MDP�VHKDUL��GDODP�VXDVDQD�IRUPDO��GDQ�����MDP�VHKDUL��GDODP�
VXDVDQD�LQIRUPDO��

�
�

0HWRGH� SHPEHODMDUDQ� IXOO� GD\� VFKRRO� WLGDN� PHOXOX� GLODNXNDQ� GL� GDODP�
NHODV�� QDPXQ� SHVHUWD� GLGLN� GLEHUL� NHEHEDVDQ� XQWXN� PHPLOLK� WHPSDW� EHODMDU��
$UWLQ\D� SHVHUWD� GLGLN� ELVD� EHODMDU� GL� PDQD� VDMD� VHSHUWL� KDODPDQ�� SHUSXVWDNDDQ��
ODERUDWRULXP�GDQ�ODLQ�ODLQ��

%DQ\DN� DODVDQ�PHQJDSD� IXOO� GD\� VFKRRO� PHQMDGL� SLOLKDQ�� DQWDUD� ODLQ�
�
�D��

0HQLQJNDWQ\D� MXPODK� RUDQJWXD� WXQJJDO� GDQ� EDQ\DNQ\D� DNWLILWDV� RUDQJWXD� \DQJ�
NXUDQJ�PHPEHULNDQ�SHUKDWLDQ�SDGD�DQDNQ\D��WHUXWDPD�\DQJ�EHUKXEXQJDQ�GHQJDQ�
DNWLILWDV�DQDN�VHWHODK�SXODQJ�VHNRODK���E��3HUXEDKDQ�VRVLDO�EXGD\D�\DQJ�WDUMDGL�GL�
PDV\DUDNDW�� GDUL� PDV\DUDNDW� DJUDULV� PHQXMX� NH� PDV\DUDNDW� LQGXVWUL�� 3HUXEDKDQ�

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

�-KRQ�0��(FKROV�	�+DVVDQ�6KDGLO\��.DPXV�,QJJULV�,QGRQHVLD���-DNDUWD��*UDPHGLD��W��WK��������

�6DOLP� %DVXNL�� )XOO� 'D\� 6FKRRO� GDODP� %DKDUXGLQ�� 3HQGLGLNDQ� GDQ� 3VLNRORJL� 3HUNHPEDQJDQ�

�<RJMDNDUWD��$U�5XX]�0HGLD��������������

�0XKDLPLQ��3DUDGLJPD�3HQGLGLNDQ�,VODP���%DQGXQJ��5HPDMD�5RVGDNDU\D��WW�������������
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WHUVHEXW� MHODV� EHUSHQJDUXK� SDGD� SROD� SLNLU� GDQ� FDUD� SDQGDQJ� PDV\DUDNDW�� �F��
.HPDMXDQ� LOPX� SHQJHWDKXDQ� GDQ� WHNQRORJL� EHJLWX� FHSDW� VHKLQJJD� MLND� WLGGDN�
GLFHUPDWL��PDND�NLWD�DNDQ�PHQMDGL�NRUEDQ��WHUXWDPD�NRUEDQ�WHNQRORJL�NRPXQLNDVL��

'DUL� NRQGLVL� VHSHUWL� LWX�� DNKLUQ\D� SDUD� SUDNWLVL� SHQGLGLNDQ� EHUSLNLU� NHUDV�
XQWXN� PHUXPXVNDQ� VXDWX� SDUDGLJPD� EDUX� GDODP� GXQLD� SHQGLGLNDQ�� 8QWXN�
PHPDNVLPDONDQ� ZDNWX� OXDQJ� DQDN�DQDN� DJDU� OHELK� EHUJXQD�� PDND� GLWHUDSNDQ�
VLVWHP� IXOO� GD\� VFKRRO� GHQJDQ� WXMXDQ�� PHPEHQWXN� DNKODN� GDQ� DNLGDK� GDODP�
PHQDQDPNDQ�QLODL�QLODL�SRVLWLI�VHUWD�PHPEHULNDQ�GDVDU�\DQJ�NXDW�GDODP�EHODMDU�GL�
VHJDOD�DVSHN��

1LODL� SOXV� VHNRODK� \DQJ� EHUEDVLV� IRUPDO� GDQ� LQIRUPDO� LQL�� 3HUWDPD�� DQDN�
PHQGDSDW�SHQGLGLNDQ�XPXP�DQWLVLSDVL�WHUKDGDS�SHUNHPEDQJDQ�LOPX�SHQJHWDKXDQ��
.HGXD�� DQDN� PHPSHUROHK� SHQGLGLNDQ� NHLVODPDQ� VHFDUD� OD\DN� GDQ� SURSRUVLRQDO��
.HWLJD�� DQDN� PHQGDSDWNDQ� SHQGLGLNDQ� NHSULEDGLDQ� \DQJ� EHUVLIDW� DQWLVLSDWLI�
WHUKDGDS� SHUNHPEDQJDQ� VRVLDO� EXGD\D� \DQJ� GLWDQGDL� GHQJDQ� GHUDVQ\D� DUXV�
LQIRUPDVL�GDQ�JOREDOLVDVL�\DQJ�PHPEXWXKNDQ�QLODL�VDULQJ��.HHPSDW��SRWHQVL�DQDN�
WHUVDOXUNDQ�PHODOXL� NHJLDWDQ�NHJLDWDQ� HNVWUDNXOLNXOHU� GDQ� NHOLPD� SHUNDPEDQJDQ�
EDNDW�� PLQDW� GDQ� NHFHUGDVDQ� DQDN� WHUDQWLVLSDVL� VHMDN� GLQL� PHODOXL� SDQWDXDQ�
SURJUDP�ELPELQJDQ�GDQ�NRQVHOLQJ�

�
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6HODLQ� EHEHUDSD� NHXQJJXODQ� GL� DWDV�� IXOO� GD\� VFKRRO� MXJD� PHPLOLNL�
NHOHELKDQ�\DQJ�PHPEXDW�SDUD�RUDQJWXD�WLGDN�NKDZDWLU�WHUKDGDS�NHEHUDGDDQ�SXWUD�
SXWULQ\D�� DQWDUD� ODLQ�� SHQJDUXK� QHJDWLI� NHJLDWDQ� DQDN� GL� OXDU� VHNRODK� GDSDW�
GLNXUDQJL� VHPLQLPDO� PXQJNLQ� NDUHQD� ZDNWX� SHQGLGLNDQ� DQDN� GL� VHNRODK� OHELK�
ODPD�� WHUHQFDQD�GDQ�WHUDUDK��6XDPL�LVWUL�\DQJ�NHGXDQ\D�KDUXV�EHNHUMD�WLGDN�DNDQ�
NKDZDWLU�WHQWDQJ�NXDOLWDV�SHQGLGLNDQ�GDQ�NHSULEDGLDQ�SXWUD�SXWULQ\D�NDUHQD�DQDN�
DQDNQ\D� GLGLGLN� ROHK� WHQDJD� SHQGLGLN� \DQJ� WHUODWLK� GDQ� SURIHVLRQDO�� DGDQ\D�
SHUSXVWDNDDQ� UHSUHVHQWDWLI� GHQJDQ� VXDVDQD� Q\DPDQ� GDQ� HQMR\� VDQJDW�PHPEDQWX�
SHQLQJNDWDQ�SUHVWDVL�EHODMDU��SHVHUWD�GLGLN�PHQGDSDWNDQ�SHODMDUDQ�GDQ�ELPELQJDQ�
LEDGDK�SUDNWLV���

0XQFXOQ\D�VLVWHP�SHQGLGLNDQ�IXOO�GD\�VFKRRO�GL�,QGRQHVLD�GLDZDOL�GHQJDQ�
PHQMDPXUQ\D� LVWLODK� VHNRODK� XQJJXODQ� VHNLWDU� WDKXQ� �����DQ�� \DQJ� EDQ\DN�
GLSHORSRUL� ROHK� VHNRODK�VHNRODK� VZDVWD� WHUPDVXN� VHNRODK�VHNRODK� \DQJ� EHUODEHO�
,VODP�

�
�7HUP�XQJJXODQ� LQL� \DQJ�NHPXGLDQ�GLNHPEDQJNDQ�ROHK�SDUD�SHQJHOROD�GL�

VHNRODK�VHNRODK�PHQMDGL�EHQWXN�\DQJ� OHELK�EHUDJDP�GDQ�PHQMDGL� WUDGH�PDUN��GL�
DQWDUDQ\D�DGDODK�IXOO�GD\�VFKRRO��

0HVNLSXQ� PHPLOLNL� UHQWDQJ� ZDNWX� \DQJ� OHELK� SDQMDQJ� \DLWX� GDUL� SDJL�
VDPSDL�VRUH��VLVWHP�LQL�PDVLK�ELVD�GLWHUDSNDQ�GL�,QGRQHVLD�GDQ�WLGDN�EHUWHQWDQJDQ�
GHQJDQ�SHUDWXUDQ�SHUXQGDQJ�XQGDQJDQ�\DQJ�DGD��6HEDJDLPDQD�3HUPHQGLNQDV�1R��
��� 7DKXQ� ����� WHQWDQJ� 6WDQGDU� ,VL� EDKZD� VHWLDS� MHQMDQJ� SHQGLGLNDQ� WHODK�
GLWHQWXNDQ� DORNDVL� MDP� SHODMDUDQQ\D��'DODP� IXOO� GD\� VFKRRO� LQL�ZDNWX� \DQJ� DGD�
WLGDNODK� PHOXOX� GLSDNDL� PHQHULPD� PDWHUL� SHODMDUDQ� QDPXQ� VHEDJLDQ� ZDNWXQ\D�
GLSDNDL�XQWXN�SHQJD\DDQ�

��
���

.RQVHS� IXOOGD\� VFKRRO�PHUXSDNDQ�PRGHUQLVDVL�� EDKNDQ�VLVWHPDWLVDVL� DWDX�
PRGLILNDVL� GDUL� WUDGLVL� SHVDQWUHQ�� \DQJ� GDODP� EDWDV� WHUWHQWX� SHVDQWUHQ� NXUDQJ�
PHQ\DGDUL� VXEVWDQVL� SROD� NHSHQGLGLNDQ� \DQJ� GLDSOLNDVLNDQQ\D� NDUHQD� VXGDK�
PHQMDGL� VHEXDK� WUDGLVL� \DQJ� PHOHNDW��VHFDUD� LQKHUQ��GDODP� SURVHV� WUDQVIRUPDVL�
NHLOPXDQ\D���
���.RQVHS�3HQGLGLNDQ�.DUDNWHU�

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

�%DKDUXGGLQ��3HQGLGLNDQ�GDQ�3VLNRORJL�3HUNHPEDQJDQ���-RJMDNDUWD�$U�5X]]�0HGLD��������������

�6LVPDQWR��³$ZDO�0XQFXOQ\D�6HNRODK�8QJJXODQ´��$UWLNHO������0HL��������

��3HUPHQGLNQDV�1R�����7DKXQ������WHQWDQJ�6WDQGDU�,VL��



����
�

3HQGLGLNDQ� NDUDNWHU� GL� VHNRODK� KDUXV� EHUSLMDN� SDGD� QLODL�QLODL� NDUDNWHU�
GDVDU�PDQXVLD��6HODQMXWQ\D��GLNHPEDQJNDQ�PHQMDGL�QLODL�QLODL�\DQJ�OHELK�EDQ\DN�
DWDX�WLQJJL��\DQJ�EHUVLIDW�WLGDN�DEVROXW��UHODWLI��VHVXDL�GHQJDQ�NHEXWXKDQ��NRQGLVL��
GDQ�OLQJNXQJDQ�VHNRODK�LWX�VHQGLUL�

��
�

3HQGLGLNDQ� NDUDNWHU� EHUWXMXDQ� DJDU� PDPSX� PHQMDGL� SHQJJHUDN� VHMDUDK�
PHQXMX� ,QGRQHVLD�HPDV�\DQJ�GLFLWD�FLWDNDQ��'DODP�SHQGLGLNDQ�NDUDNWHU�PDQXVLD�
GLSDQGDQJ� PDPSX� PHQJDWDVL� GHWHUPLQDVL� GL� OXDU� GLULQ\D�� 'HQJDQ� DGDQ\D� QLODL�
\DQJ� EHUKDUJD� GDQ� OD\DN� GLSHUMXDQJNDQ� LD� GDSDW� PHQJDWDVL� NHWHUEDWDVDQ� \DQJ�
GLPLOLNL� VHKLQJJD� QLODL�QLODL� \DQJ� GL\DNLQL� ROHK� LQGLYLGX� \DQJ� WHUZXMXG� GDODP�
NHSXWXVDQ�GDQ�WLQGDNDQ�PHQMDGL�PRWRU�SHQJJHUDNQ\D�

��
�

� 'DUL� XUDLDQ� GL� DWDV� GDSDW� GLSDKDPL� EDKZD� SHQGLGLNDQ� NDUDNWHU� DGDODK�
DGDODK� SHQGLGLNDQ� \DQJ� PHQJHPEDQJNDQ� QLODL�QLODL� NDUDNWHU� SDGD� GLUL� SHVHUWD�
GLGLN� VHKLQJJD� PHQMDGL� GDVDU� EDJL� PHUHND� GDODP� EHUSLNLU�� EHUVLNDS�� EHUWLQGDN�
GDODP� PHQJHPEDQJNDQ� GLULQ\D� VHEDJDL� LQGLYLGX�� DQJJRWD� PDV\DUDNDW�� GDQ�
ZDUJDQHJDUD���

3HQGLGLNDQ� NDUDNWHU� GL� VHNRODK�� VHPXD� NRPSRQHQ� KDUXV� GLOLEDWNDQ��
.RPSRQHQ� WHUVHEXW� PHOLSXWL� LVL� NXULNXOXP�� SURVHV� SHPEHODMDUDQ� GDQ� SHQLODLDQ��
SHQJHORODDQ� PDWD� SHODMDUDQ�� SHQJHORODDQ� VHNRODK�� SHODNVDQDDQ� DNWLYLWDV� DWDX�
NHJLDWDQ�NRNXULNXOHU��SHPEHUGD\DDQ�VDUDQD�SUDVDUDQD��SHPELD\DDQ��GDQ�HWRV�NHUMD�
ZDUJD�VHNRODK�DWDX�OLQJNXQJDQ�

��
�

7XMXDQ� SHQGLGLNDQ� NDUDNWHU� DQWDUD� ODLQ�� ���� PHQJHPEDQJNDQ� SRWHQVL�
NDOEX�QXUDQL�DIHNWLI� SHVHUWD� GLGLN� VHEDJDL� PDQXVLD� GDQ� ZDUJD� QHJDUD� \DQJ�
PHPLOLNL� QLODL�QLODL� EXGD\D�GDQ� NDUDNWHU�EDQJVD�� ����PHQJHPEDQJNDQ�NHELDVDDQ�
GDQ�SHULODNX�SHVHUWD�GLGLN�\DQJ�WHUSXML�GDQ�VHMDODQ�GHQJDQ�QLODL�QLODL�XQLYHUVDO�GDQ�
WUDGLVL� EXGD\D� EDQJVD� \DQJ� UHOLJLRXV�� ����PHQDQDPNDQ� MLZD� NHSHPLPSLQDQ� GDQ�
WDQJJXQJMDZDE� SHVHUWD� GLGLN� VHEDJDL� JHQHUDVL� SHQHUXV� EDQJVD�� ����
PHQJHPEDQJNDQ�NHPDPSXDQ�SHVHUWD�GLGLN�XQWXN�PHQMDGL�PDQXVLD�\DQJ�PDQGLUL��
NUHDWLI��GDQ�EHUZDZDVDQ�NHEDQJVDDQ������PHQJHPEDQJNDQ�OLQJNXQJDQ�NHKLGXSDQ�
VHNRODK� VHEDJDL� OLQJNXQJDQ� VHNRODK� \DQJ� DPDQ�� MXMXU�� SHQXK� NUHDWLI� GDQ� SHQXK�
SHUVDKDEDWDQ�� VHUWD� GHQJDQ� UDVD� NHEDQJVDDQ� \DQJ� WLQJJL� GDQ� SHQXK� NHNXDWDQ�
�GLJQLW\��

��
�

3HQGLGLNDQ� NDUDNWHU� PHUXSDNDQ� XSD\D�XSD\D� \DQJ� GLUDQFDQJ� GDQ�
GLODNVDQDNDQ� VHFDUD� VLVWHPDWLV� XQWXN� PHPEDQWX� SHVHUWD� GLGLN� PHPDKDPL� QLODL�
QLODL� SHULODNX� PDQXVLD� \DQJ� EHUKXEXQJDQ� GHQJDQ� 7XKDQ�� GLUL� VHQGLUL�� VHVDPD�
PDQXVLD�� OLQJNXQJDQ� GDQ� NHEDQJVDDQ�� .HPXGLDQ� QLODL�QLODL� WHUVHEXW� GDSDW�
WHUZXMXG� GDODP� SLNLUDQ�� VLNDS�� SHUDVDDQ�� SHUNDWDDQ�� GDQ� SHUEXDWDQ� EHUGDVDUNDQ�
QRUPD�DJDPD��KXNXP��WDWD�NDUPD��EXGD\D��GDQ�DGDW�LVWLDGDW��

3HQGLGLNDQ� NDUDNWHU� GDSDW� GLODNVDQDNDQ� PHODOXL� EHEHUDSD� VWUDWHJL� GDQ�
SHQGHNDWDQ� \DQJ� PHOLSXWL�� �D�� SHQJLQWHJUDVLDQ� QLODL� GDQ� HWLND� SDGD� VHWLDS� PDWD�
SHODMDUDQ�� �E�� LQWHUQDOLVDVL� QLODL� SRVLWLI� \DQJ� GLWDQDPNDQ� ROHK� VHPXD� ZDUJD�
VHNRODK� �NHSDOD� PDGUDVDK�� JXUX�� GDQ� RUDQJ� WXD��� �F�� SHPELDVDDQ� GDQ� ODWLKDQ��
'HQJDQ� NRPLWPHQ� GDQ� GXNXQJDQ� EHUEDJDL� SLKDN�� VHNRODK� GDSDW� PHODNVDQDNDQ�
NHJLDWDQ�SRVLWLI�VHSHUWL�VDODP��VHQ\XP��GDQ�VDSD���6��VHWLDS�KDUL�VDDW�DQDN�GDWDQJ�

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

��-DPDO�0D¶PXU�$VPDQL��%XNX�3DQGXDQ�,QWHUQDOLVDVL�3HQGLGLNDQ�.DUDNWHU�GL�6HNRODK��K�����

��'RQL� .RHVRHPD� $���3HQGLGLNDQ�.DUDNWHU�� 6WUDWHJL�0HQGLGLN� $QDN� GL� =DPDQ�*OREDO�� �-DNDUWD��

*UDVLQGR���������K����������

��-DPDO�0D¶PXU�$VPDQL��%XNX�3DQGXDQ�,QWHUQDOLVDVL�3HQGLGLNDQ�.DUDNWHU�GL�6HNRODK��ORF�FLW��

��.HPHQGLNQDV��3HQJHPEDQJDQ�3HQGLGLNDQ�%XGD\D�GDQ�.DUDNWHU�%DQJVD��-DNDUWD��3XVNXU���������

K�����



�

����
�

GDQ� SXODQJ� VHNRODK�� �G�� SHPEHULDQ� FRQWRK�WHODGDQ�� �H�� SHQFLSWDDQ� VXDVDQD�
EHUNDUDNWHU�GL�VHNRODK���I��SHPEXGD\DDQ��
�
&�� ,PSOHPHQWDVL� 3HQGLGLNDQ� .DUDNWHU� GDODP� 6LVWHP� )XOO� 'D\� 6FKRRO� GL�

0DGUDVDK�,EWLGDL\DK�0XKDPPDGL\DK�8QJJXODQ�.RWD�*RURQWDOR�
,PSOHPHQWDVL� NHELMDNDQ� SHQGLGLNDQ� NDUDNWHU� GL� 0,0� 8QJJXODQ� .RWD�

*RURQWDOR�PHODOXL�VLVWHP�IXOO�GD\�VFKRRO�GHQJDQ�EHEHUDSD�VWUDWHJL�GDQ�SHQGHNDWDQ�
\DQJ� PHOLSXWL�� � �D�� ,QWHJUDVL� QLODL� GDQ� HWLND� SDGD� PDWD� SHODMDUDQ� DJDPD�� �E��
LQWHUQDOLVDVL�QLODL�GDQ�HWLND�\DQJ�GLWDQDPNDQ�ROHK�VHPXD�ZDUJD�PDGUDVDK��NHSDOD�
PDGUDVDK��JXUX��GDQ�RUDQJ�WXD��GDODP�VLVWHP�IXOO�GD\�VFKRRO��
���,QWHJUDVL�1LODL�SDGD�0DWD�3HODMDUDQ�GDODP�6LVWHP�)XOO�'D\�6FKRRO�

,PSOHPHQWDVL� NHELMDNDQ� SHQGLGLNDQ� NDUDNWHU� GL� 0,0� 8QJJXODQ� .RWD�
*RURQWDOR� GDODP� VLVWHP� IXOO� GD\� VFKRRO�\DLWX� GLPXODL�GHQJDQ� SHUHQFDQDDQ�\DQJ�
GLUXPXVNDQ�GDODP�EHQWXN�NXULNXOXP��VLODEXV�GDQ�533�PDXSXQ�SURJUDP�NHJLDWDQ�
SHQJHPEDQJDQ� GLUL� EDLN� PHODOXL� SURJUDP� NHJLDWDQ� HNVWUDNXULNXOHU� PDXSXQ�
SURJUDP�JXUX�ELPELQJDQ�NRQVHOLQJ���

.HSDOD�PDGUDVDK�WHODK�PHQJXQGDQJ�UDSDW�JXUX�\DQJ�GLKDGLUL�ROHK�'HZDQ�
0XWX� 3HQGLGLNDQ�0,0�8QJJXODQ�.RWD� *RURQWDOR� XQWXN�PHPELFDUDNDQ� DJHQGD�
VHWWLQJ� LPSOHPHQWDVL� NHELMDNDQ� SHQGLGLNDQ� NDUDNWHU� GL� 0,0� 8QJJXODQ� .RWD�
*RURQWDOR� GDODP� VLVWHP� IXOO� GD\� VFKRRO�\DLWX� GLPXODL�GHQJDQ� SHUHQFDQDDQ�\DQJ�
GLUXPXVNDQ�GDODP�EHQWXN�NXULNXOXP��VLODEXV�GDQ�533�PDXSXQ�SURJUDP�NHJLDWDQ�
SHQJHPEDQJDQ� GLUL� EDLN� PHODOXL� SURJUDP� NHJLDWDQ� HNVWUDNXULNXOHU� PDXSXQ�
SURJUDP�ELPELQJDQ�NRQVHOLQJ��

$GDSXQ� QLODL� \DQJ�PHQMDGL� DJHQGD� VHWWLQJ� GDODP� NHJLDWDQ� SHPEHODMDUDQ�
PDXSXQ� NHJLDWDQ� SHQJHPEDQJDQ� GLUL� GL�0,0�8QJJXODQ�.RWD�*RURQWDOR� DGDODK�
GDSDW�GLOLKDW�SDGD�WDEHO�EHULNXW�LQL���

7DEHO����
3URJUDP�,QWHJUDVL�1LODL�.DUDNWHU�GDODP�0DWD�3HODMDUDQ�0HODOXL��
6LVWHP�)XOO�'D\�6FKRRO�GL�0,0�8QJJXODQ�.RWD�*RURQWDOR�

1R� 1LODL� 'HVDLQ�3URJUDP� 5DQFDQJDQ�.HJLDWDQ�
�� 5HOLJLXV� 0HPEDFD�DO�TXU¶DQ�GDQ�

EHUGR¶D�VHWLDS�SDJL�VHEHOXP�
SHPEHODMDUDQ�

'LODNXNDQ�SDGD�NHJLDWDQ�
DZDO�SHPEHODMDUDQ�

�� 'LVLSOLQ� 0DVXN�GDQ�NHOXDU�VHVXDL�
MDGZDO�SHPEHODMDUDQ�

'LODNXNDQ�PHODOXL�NHJLDWDQ�
SHPEHODMDUDQ�GL�NHODV�

�� .HUDSLKDQ� %HUSDNDLDQ�UDSL�GDQ�EHUVLK�
GDODP�EHODMDU�

'LODNXNDQ�VHVXDL�NHWHQWXDQ�
VHUDJDP�PDGUDVDK�

�� .HUDMLQDQ� 0HPEHULNDQ�WXJDV�SDGD�
PDWD�SHODMDUDQ�3$,�

'LNHUMDNDQ�GL�UXPDK�
PDXSXQ�GL�PDGUDVDK�

�� .HUMDVDPD� 0HODWLK�NHUMDVDPD�GDODP�
SURVHV�SHPEHODMDUDQ�

'LODNXNDQ�SDGD�NHJLDWDQ�
LQWL�PHODOXL�FRRSHUDWLYH�
OHDUQLQJ�

�� .HSDWXKDQ�
SDGD�DWXUDQ�
VRVLDO�

3HPELDVDDQ�GDODP�SURVHV�
SHPEHODMDUDQ�

'LEHULNDQ�UHZDUG�EDJL�
\DQJ�PHPSHUROHK�QLODL�EDLN�
GDODP�SHPEHODMDUDQ�

�� .HWHNXQDQ� 'LEHULNDQ�WXJDV�GDQ�ODWLKDQ�
SUDNWLN�GDODP�SHPEHODMDUDQ�

'LPLQWD�PHPEDFD�EXNX�
GDQ�SUDNWLN�VHVXDL�PDWHUL�
\DQJ�GLEHODMDUNDQ�

6XPEHU�'DWD��$JHQGD�5DSDW�3URJUDP�3HPEHODMDUDQ�0,0�8QJJXODQ�������

� 'DWD� GL� DWDV�PHQXQMXNNDQ� EDKZD� WHUGDSDW� �� QLODL� NDUDNWHU� \DQJ� GLGHVDLQ�
XQWXN�GLWHUDSNDQ�GDODP�VLVWHP� IXOO�GD\�VFKRRO�\DLWX��UHOLJLXV��GLVLSOLQ��NHUDSLKDQ��
NHUDMLQDQ�� NHSDWXKDQ� SDGD� DWXUDQ� VRVLDO� GDQ� NHWHNXQDQ��0DVLQJ�PDVLQJ� QLODL� LQL�



����
�

GLGHVDLQ�GDQ�GLUDQFDQJ�ROHK�JXUX�GL�0,0�8QJJXODQ�.RWD�*RURQWDOR�DJDU�WHUMDGL�
NHVDPDDQ�ODQJNDK�GDODP�SHODNVDQDDQ�SHPEHODMDUDQ�\DQJ�PHQJLQWHJUDVLNDQ�QLODL�
QLODL�NDUDNWHU�GL�GDODPQ\D��

3HPEHULDQ�QLODL� GLUHQFDQDNDQ�ROHK� VHOXUXK� JXUX�PHODOXL� UDSDW� \DQJ� WHODK�
GLEHULNDQ�PDVXNDQ�ROHK�JXUX� WHUNDLW�GHQJDQ� LQWHJUDVL�QLODL� GDODP�PDWD�SHODMDUDQ�
XQWXN�GLWXDQJNDQ�GDODP�533�PDXSXQ�SHPEHODMDUDQ�VHKLQJJD�GLSHUROHK�NHVDPDDQ�
SHUVHSVL� SHQGLGLNDQ� NDUDNWHU� GDQ� SHUPDVDODKDQ� \DQJ� WHUNDLW� GHQJDQ� KDO� LQL�
GLSHFDKNDQ� PHODOXL� 0*03� PDXSXQ� 'HZDQ� *XUX� \DQJ� GLSDQGX� ROHK� NHSDOD�
PDGUDVDK�GDQ�'HZDQ�0XWX�3HQGLGLNDQ�0,0�8QJJXODQ�.RWD�*RURQWDOR�

��
�

3HQGLGLNDQ� NDUDNWHU� GL� PDGUDVDK� VDQJDW� GLSHQJDUXKL� ROHK� SHULODNX� JXUX��
3HULODNX� JXUX� \DQJ� QHJDWLI� GDSDW�PHPEXQXK� NDUDNWHU� SHVHUWD� GLGLN� \DQJ� SRVLWLI�
VHSHUWL�SHPDUDK��NXUDQJ�SHGXOL��PHUHQGDKNDQ�GLUL��PHPSHUPDOXNDQ�SHVHUWD�GLGLN��
$GDSXQ�SHULODNX�JXUX�\DQJ�SRVLWLI�VHSHUWL�VDEDU��PHPEHULNDQ�SXMLDQ�NHSDGD�DQDN��
NDVLK� VD\DQJ�� DGLO�� ELMDNVDQD�� UDPDK�� GDQ� VDQWXQ� DNDQ� PHPEDQJXQ� GDQ�
PHQJXDWNDQ�NDUDNWHU�SRVLWLI�SHVHUWD�GLGLN���

6HODLQ�GLDWXU�PHQJHQDL�SHODNVDQDDQQ\D��MXJD�ZDNWX�\DQJ�GLJXQDNDQ�XQWXN�
SHPEHODMDUDQ� WHODK� GLVHWWLQJ� GHQJDQ� PHQJDFX� NHSDGD� MDGZDO� \DQJ� VXGDK� DGD�
VHKLQJJD� VHWLDS� JXUX� GDODP� SHPEHODMDUDQ� WLGDN� PHQJDODPL� NHVXOLWDQ� PHQJDWXU�
ZDNWX� WHUXWDPD�GDODP�SHPEHODMDUDQ�PHODOXL� VLVWHP� IXOO� GD\�VFKRRO��*XUX�VHULQJ�
EHUGLVNXVL� WHUNDLW� GHQJDQ� SHUHQFDQDDQ� EDLN� PHODOXL� UDSDW� \DQJ� IRUPDO� PDXSXQ�
VHFDUD� LQIRUPDO� XQWXN�PHQFDUL� GHVDLQ� \DQJ� WHSDW� GDODP�PHQHUDSNDQ� SHQGLGLNDQ�
NDUDNWHU�VHKLQJJD�KDVLOQ\D�OHELK�EDLN��

3HQJDWXUDQ�ZDNWX�EHODMDU�EDJL�SHVHUWD�GLGLN�VHKLQJJD�SHQGLGLNDQ�NDUDNWHU�
PHODOXL� SHPEHODMDUDQ� GLODNVDQDNDQ� GHQJDQ� EDLN�� :DNWX� EHODMDU� PHQJJXQDNDQ�
VLVWHP� VHPHVWHU� PHPEDJL� �� WDKXQ� SHODMDUDQ� PHQMDGL� VHPHVWHU� �� �VDWX�� GDQ�
VHPHVWHU����GXD���.HJLDWDQ�SHPEHODMDUDQ�GLODNVDQDNDQ�VHODPD����HQDP��KDUL��

3HQGLGLNDQ� NDUDNWHU� EXNDQ� EHUGLUL� VHQGLUL�� PHODLQNDQ� PHUXSDNDQ� VXDWX�
QLODL� \DQJ� PHQMDGL� VDWX� NHVDWXDQ� GHQJDQ� VHWLDS� PDWD� SHODMDUDQ� GL� PDGUDVDK��
3URVHV� SHQGLGLNDQ� NDUDNWHU� WLGDN� GDSDW� ODQJVXQJ� GLOLKDW� KDVLOQ\D� GDODP� ZDNWX�
\DQJ�VLQJNDW��WHWDSL�PHPHUOXNDQ�SURVHV�\DQJ�NRQWLQ\X�GDQ�NRQVLVWHQ�VHUWD�PHWRGH�
\DQJ�WHSDW�XQWXN�GLJXQDNDQ���

0HWRGH� \DQJ� GLJXQDNDQ� GDODP� SHQGLGLNDQ� NDUDNWHU� WDPSDNQ\D� VDQJDW�
EHUNDLWDQ� GHQJDQ� ZDNWX� \DQJ� SDQMDQJ� VHKLQJJD� WLGDN� GDSDW� GLODNXNDQ� GHQJDQ�
KDQ\D� VDWX�NHJLDWDQ� VDMD��'L� VLQLODK� SHQWLQJQ\D�SHQGLGLNDQ� NDUDNWHU�� 3HQGLGLNDQ�
NDUDNWHU� WDPSDNQ\D� GLODNXNDQ� ROHK�JXUX� VHPXD�PDWD� SHODMDUDQ�PHODOXL� NHJLDWDQ�
\DQJ�WHULQWHUJUDVL�GDODP�NHKLGXSDQ�PDGUDVDK�EDLN�GDODP�NRQWHNV�SHPEHODMDUDQ�GL�
GDODP�NHODV�PDXSXQ�GL�OXDU�NHODV�GDODP�LPSOHPHQWDVL�VLVWHP�IXOO�GD\�VFKRRO��
� )RUPXODVL� \DQJ� GLEHULNDQ� XQWXN�PHQJLQWHJUDVLNDQ� QLODL� NDUDNWHU� PHODOXL�
PDWD� SHODMDUDQ� DGDODK� GHQJDQ� FDUD� PHPDVXNNDQ� QLODL�QLODL� NH� GDODP� PDWD�
SHODMDUDQ�EDLN�NHWLND�PHQ\XVXQ�533�PDXSXQ�SHODNVDQDDQ�SURVHV�SHPEHODMDUDQ�GL�
NHODV�PDXSXQ�GL�OXDU�NHODV�PHODOXL�VLVWHP�IXOO�GD\�VFKRRO�

��
�+DO�LQL�VHMDODQ�GHQJDQ�

DJHQGD� VHWWLQJ� \DQJ� WHODK� GLWHWDSNDQ� GDODP� VLVWHP� IXOO� GD\� VFKRRO� \DQJ�
GLUXPXVNDQ�PHODOXL�DJHQGD�UDSDW��

0XDWDQ� NXULNXOXP� 0,0� 8QJJXODQ� .RWD� *RURQWDOR� PHOLSXWL� VHMXPODK�
PDWD�SHODMDUDQ�\DQJ�GLWHPSXK�GDODP�VDWX�MHQMDQJ�SHQGLGLNDQ�VHODPD�HQDP�WDKXQ�
PXODL� .HODV� ,� � VDPSDL� GHQJDQ� .HODV� 9,�� 0DWHUL� PXDWDQ� ORNDO� GDQ� NHJLDWDQ�
SHQJHPEDQJDQ� GLUL� PHUXSDNDQ� EDJLDQ� GDUL� PXDWDQ� NXULNXOXP�� � 6ROXVL� JXUX�
PHQJKDGDSL� PDVDODK� WHUNDLW� GHQJDQ� LPSOHPHQWDVL� SHQGLGLNDQ� NDUDNWHU� GDODP�

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

��<XVQDZDWL�$EGXOODK��.HSDOD�0,0�8QJJXODQ�.RWD�*RURQWDOR��:DZDQFDUD��WDQJJDO����0HL�������

��6DOKD�'RPLOL��*XUX�DNLGDK�DNKODN�0,0�8QJJXODQ�.RWD�*RURQWDOR��:DZDQFDUD��WDQJJDO����0HL�

������
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VLVWHP� IXOO� GD\� VKFRRO� GL� 0,0� 8QJJXODQ�.RWD�*RURQWDOR� DGDODK� PHPDQWDSNDQ�
SHUHQFDQDDQ�GDQ�SURVHV�SHPEHODMDUDQ�PHODOXL� FDUD�PHQJDLWNDQ� LQGLNDWRU�GHQJDQ�
QLODL�QLODL�NDUDNWHU�\DQJ�GLNHPEDQJNDQ�ROHK�JXUX�NHSDGD�SHVHUWD�GLGLN��

3HVHUWD� GLGLN�PHQJDNXL� DGDQ\D� JXUX� \DQJ� VHODOX�PHPELPELQJQ\D� GDODP�
SURVHV� SHPEHODMDUDQ� GHQJDQ� FDUD� PHPEHULNDQ� QDVLKDW� DJDU� VHODOX� EHUEXDW� \DQJ�
EDLN� WHUXWDPD� NHSDGD� RUDQJ� \DQJ� VXGDK� EHUEXDW� EDLN� NHSDGD� NLWD� NDUHQD�
PHPEDODV� NHEDLNDQ� DGDODK� SHUEXDWDQ� WHUSXML�� 3HVHUWD� GLGLN� MXJD� GLEHULNDQ�
ELPELQJDQ�GL�OXDU�NHODV�PHODOXL�NHJLDWDQ�DJDPD�GDQ�LEDGDK�VHUWD�DNKODN�DJDU�WLGDN�
WHUMDGL�SHODQJJDUDQ�QRUPD�DJDPD�GL�NDODQJDQ�SHVHUWD�GLGLN�

��
�

,PSOHPHQWDVL�SHQGLGLNDQ�NDUDNWHU�GL�PDGUDVDK� WHUXV�GLJDODNNDQ� WHUXWDPD�
PHODOXL�SHQJLQWHJUDVLDQ�SDGD�PDWD�SHODMDUDQ�NKXVXVQ\D�SURVHV�SHPEHODMDUDQ�\DQJ�
PHPEHULNDQ� PXDWDQ� QLODL� GDQ� HWLND� NHWLND� SHVHUWD� GLGLN� PHODNXNDQ� DNWLYLWDV�
SHPEHODMDUDQ� VHSHUWL� EHUWDQ\D�� EHUGLVNXVL��PHQJHUMDNDQ� WXJDV�PDXSXQ� SDGD� VDDW�
GLODNXNDQQ\D� NHJLDWDQ� SHPEHODMDUDQ� GL� OXDU� NHODV� DWDX� DNWLYLWDV� LEDGDK� ODLQQ\D�
\DQJ�PHQJDUDK�NHSDGD�SHUEXDWDQ�EDLN�

��
�

-DGL��VHODLQ�PHPEHULNDQ�PXDWDQ�QLODL�GDQ�HWLND�SDGD�PDWHUL�SHPEHODMDUDQ�
GL� PDGUDVDK� MXJD� GLODNXNDQ� SHQJLQWHJUDVLDQ� QLODL� GDQ� HWLND� PHODOXL� SURVHV�
SHPEHODMDUDQ�\DQJ�GLODNVDQDNDQ�ROHK�JXUX��1LODL�GDQ�HWLND�\DQJ�GLWDQDPNDQ�VDODK�
VDWXQ\D�VHEDJDLPDQD�WHUPXDW�GL�DWDV�DGDODK�QLODL�UHOLJLXV�\DQJ�WHULQWHJUDVL�PHODOXL�
PDWD� SHODMDUDQ� GHQJDQ�PHQDPSLONDQ� SHULODNX� EDLN� VHWHODK� GLUHQFDQDNDQ�PHODOXL�
SHPEHULDQ�PDWHUL�GDQ�PHWRGH�\DQJ�WHUWXDQJ�GL�VLODEXV�GDQ�533��

,PSOHPHQWDVL�NHELMDNDQ�SHQGLGLNDQ�NDUDNWHU�LWX�WDPSDNQ\D�WHODK�GLEXDW�ROHK�
JXUX�PDWD�SHODMDUDQ�VHVXDL�ELGDQJQ\D�PHODOXL�SHQJLQWHJUDVLDQ�QLODL�NH�GDODP�PDWD�
SHODMDUDQ� PDXSXQ� NHJLDWDQ� SHQJHPEDQJDQ� GLUL� PHODOXL� VLVWHP� IXOO� GD\� VFKRRO�
WLGDN� VDMD� JXUX� \DQJ� GLOLEDWNDQ� GDODP� LPSOHPHQWDVL� SHQGLGLNDQ� NDUDNWHU� QDPXQ�
MXJD�SDUD�DGPLQLVWUDWRU�SHQGLGLNDQ��SHQJHOROD�OHPEDJD�SHQGLGLNDQ�GDQ�SDUD�RUDQJ�
WXD� PHODOXL� NRPLWH� PDGUDVDK� GDQ� GHZDQ� PXWX� SHQGLGLNDQ� \DQJ� EHUNDLWDQ�
ODQJVXQJ�GHQJDQ�SHQGLGLNDQ�NDUDNWHU��

3HUDQDQ� JXUX� VHEDJDL� SHQJHOROD� LQWHUDNVL� SHPEHODMDUDQ� GLWXQMXNNDQ� ROHK�
JXUX� WDPSDN� VHULXV� PHQJDNWLINDQ� GDQ� PHPELPELQJ� SHVHUWD� GLGLN� PHODOXL�
SHQHUDSDQ� NHWHUDPSLODQ� GDVDU� PHQJDMDU� GDQ� NRPSHWHQVL� NHSULEDGLDQ� \DQJ�
GLWXQMXNNDQQ\D�� .HDNWLIDQ� GDQ� NHVDQWXQDQ� SHVHUWD� GLGLN� LQL� WDPSDN� VHMDN� GDUL�
PXODL�JXUX�WHUVHEXW�PHPEXND�SHODMDUDQ��EHUWDQ\D��PHQJHOROD�NHODV��PHQMHODVNDQ�
VDPSDL�NHSDGD�PHQXWXS�SHODMDUDQ���

.HELMDNDQ�DWDX�SROLF\�LPSOHPHQWDVL�SHQGLGLNDQ�NDUDNWHU�GDODP�VLVWHP�IXOO�
GD\� VFKRRO� WDPSDNQ\D� GLODNXNDQ� XQWXN� PHQXQMXNDQ� SHULODNX� VHRUDQJ� JXUX� GDQ�
NHSDOD�PDGUDVDK�VHUWD�VHOXUXK�\DQJ�WHUNDLW�GHQJDQ�SHQGLGLNDQ�NDUDNWHU�GL�OHPEDJD�
SHQGLGLNDQ�VHSHUWL�0,0�8QJJXODQ�.RWD�*RURQWDOR��

.XULNXOXP� GL�0,0�8QJJXODQ� EHULVL� LQGLNDWRU� QLODL�QLODL� NDUDNWHU� EDQJVD�
WHUGLUL�DWDV�GXD�MHQLV�\DLWX�����LQGLNDWRU�VHNRODK�GDQ�NHODV��GDQ�����LQGLNDWRU�XQWXN�
PDWD�SHODMDUDQ��,QGLNDWRU�VHNRODK�GDQ�NHODV�DGDODK�SHQDQGD�\DQJ�GLJXQDNDQ�ROHK�
NHSDOD� PDGUDVDK�� JXUX� GDQ� SHUVRQDOLD� PDGUDVDK� GDODP� PHUHQFDQDNDQ��
PHODNVDQDNDQ�� GDQ� PHQJHYDOXDVL� PDGUDVDK� VHEDJDL� OHPEDJD� SHODNVDQD�
SHQGLGLNDQ� EXGD\D� GDQ� NDUDNWHU� EDQJVD�,QGLNDWRU� LQL� EHUNHQDDQ� MXJD� GHQJDQ�
NHJLDWDQ�PDGUDVDK�\DQJ�GLSURJUDPNDQ�GDQ�NHJLDWDQ�VHKDUL�KDUL��UXWLQ��
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�� $GK\ND� 4RUL� 'HOPRUD� 1HQWR�� 3HVHUWD� GLGLN� .HODV� 9,� 0,0� 8QJJXODQ� .RWD� *RURQWDOR��

:DZDQFDUD��WDQJJDO����0HL�������

��<XVQDZDWL�$EGXOODK���.HSDOD�0,0�8QJJXODQ�.RWD�*RURQWDOR��:DZDQFDUD��WDQJJDO����0HL�������

��/LKDW�'RNXPHQ�.XULNXOXP�0,0�8QJJXODQ�.RWD�*RURQWDOR�
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,QGLNDWRU�PDWD�SHODMDUDQ�PHQJJDPEDUNDQ�SHULODNX�DIHNWLI�VHRUDQJ�SHVHUWD�
GLGLN� EHUNHQDDQ� GHQJDQ� PDWD� SHODMDUDQ� WHUWHQWX�� 3HULODNX� \DQJ� GLNHPEDQJNDQ�
GDODP� LQGLNDWRU� SHQGLGLNDQ� EXGD\D� GDQ� NDUDNWHU� EDQJVD� EHUVLIDW� SURJUHVLI��
$UWLQ\D��SHULODNX�WHUVHEXW�EHUNHPEDQJ�VHPDNLQ�NRPSOHN�DQWDUD�VDWX�MHQMDQJ�NHODV�
GHQJDQ� MHQMDQJ� NHODV� GL� DWDVQ\D�� EDKNDQ� GDODP� MHQMDQJ� NHODV� \DQJ� VDPD�� *XUX�
PHPLOLNL� NHEHEDVDQ� GDODP� PHQHQWXNDQ� EHUDSD� ODPD� VXDWX� SHULODNX� KDUXV�
GLNHPEDQJNDQ�VHEHOXP�GLWLQJNDWNDQ�NH�SHULODNX�\DQJ�OHELK�NRPSOHNV��

.HJLDWDQ�SHQJDPEDQJDQ�GLUL�GLMDGLNDQ�VHEDJDL�EHQWXN�NHJLDWDQ�\DQJ�WLGDN�
WHUSURJUDP� XQWXN�PHODNXNDQ� LQWHUQDOLVDVL� QLODL�QLODL� NDUDNWHU� ROHK� JXUX�PDXSXQ�
ZDUJD�PDGUDVDK� DJDU� SHVHUWD� GLGLN�PHPLOLNL� QLODL�QLODL� \DQJ� GLKDUDSNDQ� VHSHUWL�
UHOLJLXV��GLVLSOLQ��SHGXOL�VRVLDO�GDQ�OLQJNXQJDQ���

3HPEHODMDUDQ� SHQGLGLNDQ� EXGD\D� GDQ� NDUDNWHU� EDQJVD� PHQJJXQDNDQ�
SHQGHNDWDQ� SURVHV� EHODMDU� DNWLI� GDQ� EHUSXVDW� SDGD� DQDN�� GLODNXNDQ� PHODOXL�
EHUEDJDL� NHJLDWDQ� GL� NHODV�� VHNRODK�� GDQ� PDV\DUDNDW�� 'L� NHODV� GLNHPEDQJNDQ�
PHODOXL� NHJLDWDQ� EHODMDU� \DQJ� ELDVD� GLODNXNDQ� JXUX� GHQJDQ� FDUD� LQWHJUDVL�� 'L�
PDGUDVDK� GLNHPEDQJNDQ� GHQJDQ� XSD\D� SHQJNRQGLVLDQ� DWDX� SHUHQFDQDDQ� VHMDN�
DZDO�WDKXQ�SHODMDUDQ��GDQ�GLPDVXNNDQ�NH�.DOHQGHU�$NDGHPLN�GDQ�\DQJ�GLODNXNDQ�
VHKDUL�KDUL�VHEDJDL�EDJLDQ�GDUL�EXGD\D�PDGUDVDK�VHKLQJJD�SHVHUWD�GLGLN�PHPLOLNL�
NHVHPSDWDQ� XQWXN�PHPXQFXONDQ� SHULODNX� \DQJ� PHQXQMXNNDQ� QLODL�QLODL� EXGD\D�
GDQ�NDUDNWHU�EDQJVD���

6HEDJDL�JDPEDUDQ�NHEHUKDVLODQ�SHQGLGLNDQ�NDUDNWHU��PDND�JXUX�GDQ�SLKDN�
PDGUDVDK� GDSDW� PHODNXNDQ� SHQLODLDQ� VHFDUD� WHUXV� PHQHUXV� PHQJDFX� SDGD�
LQGLNDWRU� SHQFDSDLDQ� QLODL�QLODL� EXGD\D� GDQ� NDUDNWHU�� PHODOXL� SHQJDPDWDQ� JXUX�
NHWLND� SHVHUWD� GLGLN� PHODNXNDQ� VXDWX� WLQGDNDQ� GL� PDGUDVDK�� PRGHO� DQHFGRWDO�
UHFRUG� �FDWDWDQ�\DQJ�GLEXDW�JXUX�NHWLND�PHOLKDW�DGDQ\D�SHULODNX�\DQJ�EHUNHQDDQ�
GHQJDQ� QLODL� \DQJ� GLNHPEDQJNDQ��� PDXSXQ� PHPEHULNDQ� WXJDV� \DQJ� EHULVLNDQ�
VXDWX�SHUVRDODQ�DWDX�NHMDGLDQ�\DQJ�PHPEHULNDQ�NHVHPSDWDQ�NHSDGD�SHVHUWD�GLGLN�
XQWXN�PHQXQMXNNDQ�QLODL�\DQJ�GLPLOLNLQ\D�
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'DUL� KDVLO� SHQJDPDWDQ��FDWDWDQ�DQHNGRWDO�� WXJDV�� ODSRUDQ��GDQ� VHEDJDLQ\D�
JXUX� PHPEHULNDQ� NHVLPSXODQQ\D�SHUWLPEDQJDQ� \DQJ� GLQ\DWDNDQ� GDODP�
SHUQ\DWDDQ�NXDOLWDWLI�VHEDJDL�EHULNXW�LQL��
%7� ����%HOXP�7HUOLKDW��DSDELOD�SHVHUWD�GLGLN�EHOXP�PHPSHUOLKDWNDQ�WDQGD��WDQGD�

DZDO�SHULODNX�\DQJ�GLQ\DWDNDQ�GDODP�LQGLNDWRU���
07�� ���0XODL�7HUOLKDW��DSDELOD�SHVHUWD�GLGLN�VXGDK�PXODL�PHPSHUOLKDWNDQ�DGDQ\D�

WDQGD�WDQGD�DZDO�SHULODNX�\DQJ�GLQ\DWDNDQ�GDODP� LQGLNDWRU� WHWDSL�EHOXP�
NRQVLVWHQ��

0%�� ����0XODL�%HUNHPEDQJ��DSDELOD�SHVHUWD�GLGLN�VXGDK�PHPSHUOLKDWNDQ�EHUEDJDL�
WDQGD�SHULODNX�\DQJ�GLQ\DWDNDQ�GDODP�LQGLNDWRU�GDQ�PXODL�NRQVLVWHQ��

0.�� ����0HPEXGD\D� �DSDELOD� SHVHUWD� GLGLN� WHUXV� PHQHUXV� PHPSHUOLKDWNDQ�
SHULODNX�\DQJ�GLQ\DWDNDQ�GDODP�LQGLNDWRU�VHFDUD��NRQVLVWHQ�

��
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� � 6HWLDS� WDKXQ� WDPSDNQ\D� WHODK� WHUMDGL� SHQLQJNDWDQ� GDUL� %7� DWDX� EHOXP�
WHUOLKDW�KLQJJD�NH�0.�DWDX�PHPEXGD\D��ZLOD\DK�\DQJ�GL�DPDWL� MXJD�GLKDUDSNDQ�
VHPDNLQ�PHOHEDU�NH�VHPXD�VHNWRU��

8QWXN� OHELK� MHODVQ\D� GDSDW� GLWHJDVNDQ� EDKZD� VWUDWHJL� SHPEHODMDUDQ�
SHQGLGLNDQ�NDUDNUWHU�GL�0,0�8QJJXODQ�.RWD�*RURQWDOR�GDSDW�GLOLKDW� GDODP�GXD�
EHQWXN� LQWHJUDVL� \DLWX�� LQWHJUDVL� NH� GDODP� PDWD� SHODMDUDQ� GDQ� LQWHJUDVL� GDODP�
NHJLDWDQ�SHQJHPEDQJDQ�GLUL���

$NWLYLWDV�SHPEHODMDUDQ�GL� ORNDVL�SHQHOLWLDQ� WDPSDNQ\D� WHODK�GLODNVDQDNDQ�
GHQJDQ� EDLN� GHQJDQ� PHQHNDQNDQ� SDGD� SHQHUDSDQ� SHQGLGLNDQ� NDUDNWHU� VHEDJDL�

���������������������������������������� ��������
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VXDWX�PDWHUL� SHODMDUDQ�\DQJ�GLWXDQJNDQ�GDODP�.XULNXOXP�PDXSXQ�VHEDJDL� VDODK�
VDWX� NXULNXOXP� WHUVHPEXQ\L� �KLGGHQ� FXUULFXOXP�� VHKLQJJD� GDODP� SHQHUDSDQQ\D�
PHPSXQ\DL�NDUDNWHULVWLN�WHUVHQGLUL��

3HQGLGLNDQ� NDUDNWHU� GL� OHPEDJD� \DQJ� GLSLPSLQQ\D� WHODK� ODPD� GLODNXNDQ�
EDKNDQ� VHEHOXP� SHPHULQWDK� PHQFDQDQJNDQQ\D� NKXVXVQ\D� \DQJ� GLLQWHJUDVLNDQ�
PHODOXL�PDWD�SHODMDUDQ�GL�PDGUDVDK��3HODNVDQDDQ�SHQGLGLNDQ�NDUDNWHU� VHODPD� LQL�
WHODK� GLODNXNDQ� VHFDUD� WHULQWHJUDVL� NH� GDODP� SHQ\XVXQDQ� VLODEXV� GDQ� LQGLNDWRU�
\DQJ�PHUXMXN�SDGD�NRPSHWHQVL�GDVDU�\DQJ�WHUGDSDW�GDODP�NXULNXOXP�

��
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3HQGLGLNDQ� NDUDNWHU� SHUOX� GLLQWHJUDVLNDQ� GDODP� SHPEHODMDUDQ� PHQJLQJDW�
GDODP� NHJLDWDQ� SHPEHODMDUDQ� WHUMDGL� DNWLYLWDV� JXUX� GDODP� SHQJHPEDQJDQ�
SHQJHWDKXDQ�� NHWHUDPSLODQ�� DWDX� VLNDS� EDUX� SDGD� VDDW� SHVHUWD� GLGLN� EHULQWHUDNVL�
GHQJDQ� LQIRUPDVL� GDQ� OLQJNXQJDQ�� 3HPEHODMDUDQ� PHUXSDNDQ� SHQGHNDWDQ� EHODMDU�
\DQJ�PHPEHUL�UXDQJ�NHSDGD�SHVHUWD�GLGLN�XQWXN�EHUSHUDQ�DNWLI�GDODP�EHODMDU�
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3HPELDVDDQ� GDODP� SHPEHODMDUDQ� \DQJ� GLODNXNDQ� ROHK� JXUX� DGDODK�
WHUFLSWDQ\D� VXDWX� NHELDVDDQ� EDJL� SHVHUWD� GLGLN�� .HELDVDDQ� DGDODK� VXDWX� WLQJNDK�
ODNX� WHUWHQWX� \DQJ� VLIDWQ\D� RWRPDWLV�� WDQSD� GLUHQFDQDNDQ� WHUOHELK� GDKXOX�� GDQ�
EHUODNX�EHJLWX�VDMD�WDQSD�GLSLNLUNDQ�ODJL��3HPELDVDDQ�LQL�GLODNXNDQ�WLGDN�VDMD�JXUX�
WDSL�MXJD�ROHK�RUDQJ�WXD�GL�UXPDK��

,QWHUDNVL� GHQJDQ� SHVHUWD� GLGLN� GDODP� SURVHV� SHPEHODMDUDQ�� JXUX�
PHODNXNDQ�EDQ\DN�KDO�PHODOXL� SHQGLGLNDQ�GDQ�SHPEXGD\DDQ� VHUWD�SHPEHODMDUDQ�
\DQJ� YDULDWLI� GDQ� WHSDW� VHKLQJJD� SHVHUWD� GLGLN� DNWLI� GDODP� EHODMDU� GDQ�PHPLOLNL�
QLODL�GDQ�HWLND�GDODP�SHQGLGLNDQ�NDUDNWHU��+DO�\DQJ�PHQDULN�DGDODK�EDKZD�KDO�LQL�
GLODNXNDQ�GDODP�VLVWHP�IXOO�GD\�VFKRRO�VHKLQJJD�ZDNWX�WHUVHGLD�FXNXS�EDQ\DN�GDQ�
PHPEHUL�SHOXDQJ�EHVDU�XQWXN�WHUMDGLQ\D�SHUXEDKDQ�SHULODNX�SDGD�SHVHUWD�GLGLN��
E��,QWHUQDOLVDVL�1LODL�GDQ�(WLND�GDODP�6LVWHP�)XOO�'D\�6FKRRO��

3HPELQDDQ� DMDUDQ� DJDPD� ,VODP� \DQJ� EHURULHQWDVL� SDGD� SHQJKD\DWDQ� GDQ�
SHQGDODPDQ� �LQWHUQDOLVDVL�� QLODL�QLODL� DJDPD� ,VODP�� +DO� LQL� GLEXNWLNDQ� GHQJDQ�
DGDQ\D� MDP� NHJLDWDQ� \DQJ� WHUDWXU� \DQJ� DGD� GL� OHPEDJD� SHQGLGLNDQ� LQL�� -DP�
NHJLDWDQ�LQL�PHUXSDNDQ�MDGZDO�NHJLDWDQ�SHVHUWD�GLGLN�VHWLDS�KDUL�GDUL�EDQJXQ�WLGXU�
KLQJJD� WLGXU�NHPEDOL��\DQJ�PDQD�ZDMLE�GLWDDWL�ROHK� VHPXD�SHVHUWD� GLGLN�EDLN� GL�
0,0�8QJJXODQ�.RWD�*RURQWDOR���
� $GDSXQ� ZDNWX� EHODMDU� GL�0,0�8QJJXODQ�.RWD�*RURQWDOR� GLDWXU� VHEDJDL�
EHULNXW��+DUL�6HQLQ�KLQJJD�.DPLV�MDP�PDVXN�NHODV�GLPXODL�GDUL�SXNXO�������SDJL�
KLQJJD� SXNXO� ������ WHUPDVXN� GL� GDODPQ\D� ,TUD¶� WRJHWKHU�� XSDFDUD� GDQ� VKRODW�
']XKXU� EHUMDPDK�� +DUL� -XP¶DW� MDP� PDVXN� ������ SDJL� KLQJJD� SXNXO� ������
WHUPDVXN�GL�GDODPQ\D�LTUD¶� WRJHWKHU��VHQDP��VKDODW�GKXKD�GDQ�SHQFHUDKDQ�NDOEX��
+DUL�6DEWX�MDP�PDVXN�������SDJL�KLQJJD�SXNXO�������WHUPDVXN�GL�GDODPQ\D�LTUD¶�
WRJHWKHU��VKDODW�']XKXU�EHUMDPDDK��,TUD�WRJHWKHU�GLODNVDQDNDQ�VHWLDS�KDUL����PHQLW�
SDGD�MDP�DZDO�PDVXN��GLSDQGX�ROHK�SHUVRQLO�\DQJ�GLWXJDVNDQ��NHFXDOL�KDUL�6HQLQ�
NDUHQD�DGD�XSDFDUD�EHQGHUD��

3HVHUWD� GLGLN�PHQJXQJNDSNDQ�SHUDVDDQQ\D� VHMDN� SHUWDPD�NDOL� GDWDQJ� NH�
PDGUDVDK� LQL� VXGDK� PHUDVD� VHQDQJ� NDUHQD� GDUL� SHVHUWD� GLGLN� \DQJ� ODPD�
PHQ\DPEXW�GHQJDQ�UDPDK�NHKDGLUDQ�DGLN�DGLNQ\D�\DQJ�PDVLK�EDUX��GL� VDPSLQJ�
LWX�PHUHND�MXJD�VHQDQJ�NDUHQD�PHUDVD�DGD�\DQJ�PHQ\D\DQJLQ\D�GDQ�WHUSHQXKLQ\D�
NHEXWXKDQ�PHUHND�
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��$GULDQWR� 8PDU�� :DNLO� .HSDOD� 0,0� 8QJJXODQ� .RWD� *RURQWDOR��:DZDQFDUD�� WDQJJDO� ��� 0HL�
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��0XK�� ,NKODVXO� /DNRUR�� 3HVHUWD� GLGLN� .HODV� 9,� 0,0� 8QJJXODQ� .RWD� *RURQWDOR�� :DZDQFDUD��
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,PSOHPHQWDVL�NHELMDNDQ�SHQGLGLNDQ�NDUDNWHU�GDODP�VLVWHP� IXOO�GD\�VFKRRO�
WDPSDNQ\D� GLWXQMXNNDQ� ROHK� NHJLDWDQ� SHPHQXKDQ� DWDV� SUD�V\DUDW� \DQJ� KDUXV�
GLSHQXKL� DJDU� NHELMDNDQ� SHQGLGLNDQ� NDUDNWHU� LWX� GLDNXL� GDQ� VHFDUD� VDK� EHUODNX�
XQWXN� VHPXD� JXUX� GDQ� SHVHUWD� GLGLN� VHSHUWL� 6.� GDQ� DJHQGD� UDSDW� \DQJ�
GLQRWXOHQNDQ� GDODP� ILOH� DGPLQLVWUDVL� XQWXN� GLNHWDKXL� GDQ� GLODNVDQDNDQ� ROHK�
VHOXUXK�ZDUJD�PDGUDVDK�GDODP�VLVWHP�IXOO�GD\�VFKRRO��

6HWLDS� NHELMDNDQ� SHQGLGLNDQ� NDUDNWHU� \DQJ� GLSDQGDQJ� WHODK� VHVXDL� DWXUDQ�
GDQ� SURVHGXU� GDODP� LPSOHPHQWDVL� SHQGLGLNDQ� NDUDNWHU� GDODP� VLVWHP� IXOO� GD\�
VFKRRO�WHUVHEXW�GLLPSOHPHQWDVLNDQ�ROHK�JXUX�PHODOXL�PHWRGH�\DQJ�WHODK�GLUDQFDQJ�
GDQ�GLODNVDQDNDQQ\D�GHQJDQ�PHQJDFX�NHSDGD�SXWXVDQ�EHUVDPD�VHKLQJJD�PHPLOLNL�
NHNXDWDQ� KXNXP� GDQ� PHQJLNDW� XQWXN� GLWDDWL� GDQ� GLSDWXKL� ROHK� VHOXUXK� ZDUJD�
PDGUDVDK�

��
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.HELMDNDQ� SHQGLGLNDQ� NDUDNWHU� GDODP� VLVWHP� IXOO� GD\� VFKRRO� WDPSDNQ\D�
PHPSXQ\DL� PDQIDDW� RSHUDVLRQDO� XQWXN� PHPXGDKNDQ� SHQFDSDLDQ� WXMXDQ�
SHQGLGLNDQ� NDUDNWHU� ROHK�ZDUJD�PDGUDVDK� VHKLQJJD�GLODNXNDQ� ODQJNDK�FKRLFH�RI�
VROXWLRQ�\DQJ�GLEHULNDQ�ROHK�JXUX�VHWLDS�PDWD�SHODMDUDQ�GL�PDGUDVDK�LQL��

,QWHUQDOLVDVL� QLODL� NDUDNWHU� GDODP� NHJLDWDQ� SHQJHPEDQJDQ� GLUL� \DQJ�
GLODNXNDQ� ROHK� JXUX� GDQ� ZDUJD� PDGUDVDK� ODLQQ\D� GLWXMXNDQ� XQWXN� WHUZXMXGQ\D�
NHELMDNDQ�SHQGLGLNDQ�NDUDNWHU�LWX�GDODP�VLVWHP�IXOO�GD\�VFKRRO�PHODOXL�NHUMDVDPD�
DQWDUD� JXUX�PDWD� SHODMDUDQ�� WHQDJD� DGPLQLVWUDWRU� SHQGLGLNDQ�� SHQJHOROD� OHPEDJD�
SHQGLGLNDQ� GDQ� SDUD� RUDQJ� WXD� PHODOXL� NRPLWH� PDGUDVDK� GDQ� GHZDQ� PXWX�
SHQGLGLNDQ�\DQJ�EHUNDLWDQ�ODQJVXQJ�GHQJDQ�SHQGLGLNDQ�NDUDNWHU��

'HVDLQ� NHELMDNDQ� LPSOHPHQWDVL� SHQGLGLNDQ� NDUDNWHU�PHODOXL� LQWHUQDOLVDVL�
QLODL�QLODL� NDUDNWHU� VHSHUWL� UHOLJLXV�� GLVLSOLQ�� GDQ� SHGXOL� OLQJNXQJDQ� \DQJ�
PHOLEDWNDQ�XQVXU�JXUX�VHVXDL�PDWD�SHODMDUDQ��SHVHUWD�GLGLN�VHEDJDL�VXE\HN�EHODMDU��
EHUNDLWDQ� GHQJDQ� RUDQJ� WXD� GDQ� PDV\DUDNDW� DJDU� WHUMDGL� VLQHUJLQWDV� GDODP�
SHODNVDQDDQQ\D�QDQWL�GDQ�GDSDW�GLNHWDKXL�VHEHOXPQ\D�VHEDJDL�VRVLDOLVDVL�SURJUDP�
WHUKDGDS�RUDQJ�WXD�GDQ�PDV\DUDNDW�

��
�

8UDLDQ�GL�DWDV�PHQJJDPEDUNDQ�EDKZD�LPSOHPHQWDVL�NHELMDNDQ�SHQGLGLNDQ�
NDUDNWHU� GDODP� VLVWHP� IXOO� GD\� VFKRRO� LWX� SXQ� WDPSDNQ\D�PHPSHUKDWLNDQ� DVSHN�
VLWXDVL�GDQ�NRQGLVL�VHUWD�NHWHUOLEDWDQ�VHWLDS�NRPSRQHQ�SHQGLGLNDQ�DJDU�NRPLWHPHQ�
XQWXN� PHODNVDQDNDQQ\D� GDSDW� GLZXMXGNDQ�� -LND� EDLN�� PDND� GLSHUWDKDQNDQ� DWDX�
GLNHPEDQJNDQ�� VHGDQJNDQ� MLND� GLSDGDQJ� PHQJDQGXQJ� NHVDODKDQ�� PDND�
WDPSDNQ\D� JXUX� PDWD� SHODMDUDQ� GDQ� NHSDOD� PDGUDVDK� WHODK� EHUXSD\D�
PHPSHUEDLNLQ\D���

6HPXD�NHJLDWDQ�\DQJ�DGD�GL�OHPEDJD�SHQGLGLNDQ�LQL�PHUHND�WHULPD�GHQJDQ�
ODSDQJ�ZDODXSXQ�GLSHUOXNDQ�SHPELDVDDQ�GDQ�NHWHODGDQDQ�\DQJ�PHPEXDW�PHUHND�
VHPDNLQ�WHUPRWLYDVL�XQWXN�PHQJHUMDNDQ�VHPXD�NHJLDWDQ�\DQJ�DGD���
D�� 6KRODW�%HUMDPDDK�
-DGZDO� NHJLDWDQ� UXWLQ� SHPELQDDQ� LQWHUQDOLVDVL� QLODL�QLODL� DJDPD� ,VODP�

PHODOXL� SHPELDVDDQ� GDQ� NHWHODGDQDQ� DGDODK� GHQJDQ� GLODNVDQDNDQQ\D� VKRODW�
IDUGKX� VHFDUD� EHUMDPDDK�� 6KRODW� EHUMDPDDK� PHUXSDNDQ� NHJLDWDQ� \DQJ�
PHPEXWXKNDQ� SHPELDVDDQ� VHMDN� NHFLO� GDQ� NHWHODGDQDQ� GDUL� RUDQJ� ODLQ�� 'HQJDQ�
WHUELDVD�PHODNXNDQ�NHJLDWDQ�SHVHUWD�GLGLN�DNDQ�PHUDVD�LNKODV�GHQJDQ�VHQGLULQ\D�
XQWXN�PHODNXNDQ�NHJLDWDQ�NHJLDWDQ�\DQJ�VXGDK�ELDVD�GLODNXNDQQ\D���
E�� 1LODL�$TLGDK��.HLPDQDQ��
1LODL�DTLGDK��NHLPDQDQ��LQL�PHUXSDNDQ�VDODK�VDWX�PDWHUL�\DQJ�GLVDPSDLNDQ�

GL�0,0�8QJJXODQ�.RWD�*RURQWDOR�� 7XMXDQ� GDUL� SHQ\DPSDLDQ�PDWHUL� LQL� DGDODK�
DJDU�SHVHUWD�GLGLN�OHELK�PHQGHNDWNDQ�GLUL�SDGD�$OODK��GDQ�KDQ\D�NHSDGD�1\DODK�

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

��<XVQDZDWL�$EGXOODK��.HSDOD�0,0�8QJJXODQ�.RWD�*RURQWDOR��:DZDQFDUD�����0HL��������

��6HKD��*XUX�$NLGDK�$NKODN�0,0�8QJJXODQ�.RWD�*RURQWDOR��:DZDQFDUD�����0HL��������
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PHUHND� PHPRKRQ� SHUWRORQJDQ�� 'L� VDPSLQJ� LWX� PHUHND� MXJD� GLDMDUNDQ� EDKZD�
VHJDOD�SHUEXDWDQ�GDQ�WLQJNDK�ODNX�PHUHND�VHQDQWLDVD�GLDZDVL�GDQ�GLSHUWDQJJXQJ�
MDZDENDQ�NHODN�GL�DNKLUDW��'L�VDPSLQJ�LWX�MLND�GDODP�GLUL�SHVHUWD�GLGLN�LPDQQ\D�
NXDW��WHQWX�PHUHND�DNDQ�VHODOX�EHUXVDKD�EHUDPDO�VKROHK��3HUEXDWDQ�\DQJ�EDLN�DNDQ�
GLEDODV�GHQJDQ�SDKDOD�GDQ�SHUEXDWDQ�MDKDW�MHOHN�DNDQ�GLEDODV�VLNVD���

8QWXN� PHQLQJNDWNDQ� NHWDTZDDQ� SDUD� SHVHUWD� GLGLN� PDND� DNWLILWDV� GDQ�
DPDODQ�DPDODQ� \DQJ� GLODNXNDQ� GL� OHPEDJD� SHQGLGLNDQ� LQL� PHQXUXW� JXUX� ILNLK�
DGDODK�� NHELDVDDQ� PHQ\HEXW� DVPD� $OODK� VHWLDS� DNDQ� PHODNXNDQ� NHJLDWDQ�
�%DVPDOODK��� NHELDVDDQ� PHQ\HEXW� DVPD� $OODK� VHWLDS� PHQJDNKLUL� NHJLDWDQ�
�+DPGDOODK���PHPEDFD�$O�4XU
DQ��PHODNXNDQ�SXDVD�VXQQDK��SXDVD�VHQLQ�NDPLV��
UDMDE��PHODNXNDQ�VKRODW�VXQQDK��URZDWLE��WDKDMMXG��ZLWLU��KDMDW�

��
�

$NWLYLWDV� GL� DWDV� WDPSDNQ\D� EHUMDODQ� GHQJDQ� EDLN� NDODX� NDUHQD� GLLNXWL�
GHQJDQ� SHPELDVDDQ� VHMDN� GLQL� SDGD� GLUL� VHRUDQJ� SHVHUWD� GLGLN� DJDU� PHUHND�
VHQDQWLDVD� WHUELDVD� PHODNVDQDNDQ� DPDODQ�DPDODQ� WHUVHEXW� GHQJDQ� ODSDQJ� WDQSD�
EHEDQ�� GL� VDPSLQJ� SHPELDVDDQ� MXJD� GLWXQMXNNDQ� NHWHODGDQDQ� EDLN� GDUL� JXUX�
PDXSXQ�GDUL� SHVHUWD�GLGLN� ODLQQ\D�\DQJ�VXGDK�GHZDVD��3HVHUWD�GLGLN�\DQJ� OHELK�
GHZDVD�VHQDQWLDVD�GLLNXWVHUWDNDQ�GDODP�PHPELPELQJ�SHVHUWD�GLGLN�\DQJ�ODLQ�GDQ�
VHODOX�PHQ\D\DQJLQ\D��
F�� 1LODL�6\DUL
DK�
6\DUL
DK�PHQJDQGXQJ�QLODL�QLODL�� EDLN�GDUL�DVSHN� LEDGDK�PDXSXQ�QLODL�QLODL�

PXDPDODK��1LODL�QLODL�\DQJ�VXGDK�GLEDKDV�GDODP�EDE�VHEHOXPQ\D�PDND�GL�0,0�
8QJJXODQ� .RWD� *RURQWDOR� MXJD� PHQHUDSNDQQ\D� VHSHUWL� KDOQ\D� GDODP� LEDGDK��
'HQJDQ� DGDQ\D� PDVMLG� \DQJ� WHUOHWDN� GL� GHSDQ� OHPEDJD� SHQGLGLNDQ� LQL� PDND�
VHOXUXK� SHVHUWD� GLGLN� WDPSDNQ\D� VHODOX� PHODNVDQDNDQ� VKRODW� ]XKXU� VHFDUD�
EHUMDPDDK��

0HQJHUMDNDQ� LEDGDK�� WHUXWDPD� LEDGDK� VKRODW� EHUDUWL� EHUGLVLSOLQ�� \DLWX�
GLVLSOLQ� GDODP� PHODNXNDQ� NHJLDWDQ� VHFDUD� WHUDWXU� GDQ� EHUXUXWDQ� VHVXDL� GHQJDQ�
NHWHQWXDQ� GLVLSOLQ�ZDNWX�� 6HODLQ� LWX� GLDGDNDQ� SXOD� NHJLDWDQ� EHUVLK�EHUVLK� VHWLDS�
KDUL�PLQJJXQ\D��DJDU�WHPSDW�\DQJ�PHUHND�WHPSDWL�VHODOX�EHUVLK�VHKLQJJJD�WHUFLSWD�
VXDVDQD�\DQJ�Q\DPDQ�GDQ�GDPDL��
G�� 1LODL�$NKODN�%XGL�3HNHUWL�
0HODOXL� SHPELQDDQ� DJDPD�� SHVHUWD� GLGLN� GLEHUL� ELPELQJDQ� GDODP� KDO�

EHUWLQJNDK� ODNX�� +DO� LQL� GLEXNWLNDQ� GHQJDQ� GLEHULNDQQ\D� PDWHUL� DNKODN�EXGL�
SHNHUWL�VHWLDS�KDUL�GDQ�SHVHUWD�GLGLN�MXJD�GLEHULNDQ�ZHMDQJDQ�ZHMDQJDQ�ROHK�JXUX�
DJDU� PHUHND� VHQDQWLDVD� PHODNVDQDNDQ� SHULQWDK� DJDPD� ,VODP�� 3HPEHQWXNDQ�
DNKODN�EXGL�SHNHUWL�\DQJ�EDLN�VDQJDW�SHQWLQJ��NDUHQD�XQWXN�PHQMDGL�SHJDQJDQ�GL�
PDVD�GHSDQ�SHVHUWD�GLGLN�DJDU�PHUHND�WLGDN�WHUMHUXPXV�NH�GDODP�SHUEXDWDQ�\DQJ�
NHML�GDQ�SHUEXDWDQ�\DQJ�PHODQJJDU�V\DUL
DW�,VODP���

3HPELQDDQ� DNKODN�PHODOXL� SHPELQDDQ� DJDPD�PHUXSDNDQ� XVDKD� \DQJ� EDLN�
GDQ� WHSDW�� NDUHQD� DJDPD� GDSDW� PHQJDWXU� PDQXVLD� NH� DUDK� WLQJNDW� \DQJ� SDOLQJ�
PXOLD�GL�VLVL�$OODK��.XULNXOXP������\DQJ�WHODK�GLWHUDSNDQ�GL�PDGUDVDK�LQL�VHMDN�
WDKXQ� \DQJ� ODOX� WDPSDNQ\D� MXJD� PHQJDUDKNDQ� SHVHUWD� GLGLN� XQWXN� PHPLOLNL�
NRPSHWHQVL� EDLN� \DQJ� EHUNDLWDQ� GHQJDQ� NRJQLWLI�� SVLNRPRWRULN�� PDXSXQ� DIHNWLI�
\DQJ� GLWXQMXNNDQ� PHODOXL� DNWLYLWDV� EHODMDU� PDXSXQ� SHULODNX� NHVHKDULDQ� SHVHUWD�
GLGLN�GL�PDGUDVDK�PDXSXQ�GL�OXDU�PDGUDVDK��

3HPELQDDQ� LQL� GLWDQDPNDQ� SXOD� FDUD� KLGXS� VHGHUKDQD�� SHUJDXODQ� GDODP�
EHUPDV\DUDNDW�� SHQDQDPDQ� UDVD� WDQJJXQJ� MDZDE�� SHPEHODDQ� NHEHQDUDQ��
SHQDKDQDQ� KDZD� QDIVX� GDQ� VHEDJDLQ\D�� \DQJ� NHVHPXDQ\D� GLWXMXNDQ� XQWXN�
SHPEHQWXNDQ�WLQJNDK�ODNX�\DQJ�EDLN�VHVXDL�GHQJDQ�WXQWXQDQ�DJDPD�,VODP��6DOLQJ�

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

��5XVQDZDW\�3RXGXQJJH��*XUX�)LNLK�0,0�8QJJXODQ�.RWD�*RURQWDOR���:DZDQFDUD��WDQJJDO����0HL�
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PHQJKRUPDWL�GDQ�EHUODNX�VRSDQ�MXJD�VDQJDW�GLDQMXUNDQ�GL�OHPEDJD�SHQGLGLNDQ�LQL��
GDQ� MXJD� UDVD� VDOLQJ� PHQ\D\DQJL� GDQ� PHPLOLNL� MXJD� GLWDQDPNDQ� GL� OHPEDJD�
SHQGLGLNDQ� LQL� DJDU� PHUHND� PHUDVD� VDWX� VDXGDUD� GDQ� WLGDN� DGD� UDVD� VDOLQJ�
PHPEHQFL�� LUL� GDQ� GHQGDP� VHKLQJJD� \DQJ� DGD� DGDODK� UDVD� DPDQ� GDQ� GDPDL� GL�
DQWDUD�PHUHND��

3HPELQDDQ�DNKODN�EXGL�SHNHUWL�VDQJDW�GLEXWXKNDQ�SHPELDVDDQ�VHMDN�PHUHND�
PDVXN�VDPSDL�PHUHND�NHOXDU�GDUL�OHPEDJD�SHQGLGLNDQ�LQL��VHODLQ�LWX�NHWHODGDQDQ�
GDUL� VHRUDQJ� JXUX�SHQGLGLN� GDQ� SHVHUWD�GLGLN� \DQJ� GHZDVD� �VXGDK� ODPD� WLQJJDO��
MXJD� VDQJDW� GLEXWXKNDQ� NDUHQD� VHEDJDL� PRWLYDVL� NKXVXVQ\D� EDJL� SHVHUWD� GLGLN�
\DQJ�EDUX�PDVXN� XQWXN�PHODNXNDQ� NHELDVDDQ�NHELDVDDQ� \DQJ� VXGDK� EHUMDODQ� GL�
OHPEDJD�SHQGLGLNDQ�LQL��3HPELQDDQ�DNKODN�LQL�WLGDN�ODLQ�DGDODK�DJDU�SHVHUWD�GLGLN�
PHQMDGL� DQDN� \DQJ� EHUDNOKDNXO� NDULPDK� \DQJ� VHODOX� PHQFHUPLQNDQ� ,VODP��
.HPXGLDQ� GDODP� SHQJLQWHUQDOLVDVLDQ� QLODL�QLODL� DJDPD� ,VODP� LQL�� PDND� VHGLNLW�
GHPL�VHGLNLW�GHQJDQ�SHPELDVDDQ�\DQJ�GLEDUHQJL�GHQJDQ�NHWHODGDQDQ�PDND�QLODL�
QLODL� DJDPD� ,VODP� GDSDW� PHUHVDS� NH� GDODP� MLZD� DQDN� GDQ� PHPEHQWXN� VHEXDK�
NHSULEDGLDQ��

3HODNVDQDDQ� HYDOXDVL� WHUNDLW� LQWHUQDOLVDVL� QLODL�QLODL� NDUDNWHU� GDODP�
LPSOHPHQWDVL� SHQGLGLNDQ� NDUDNWHU� PHODOXL� VLVWHP� IXOO� GD\� VFKRRO� GL� 0,0�
8QJJXODQ� .RWD� *RURQWDOR� WHUOLKDW� DGDQ\D� DNWLYLWDV� JXUX� PDWD� SHODMDUDQ� XQWXN�
PHPEHULNDQ� PDVXNDQ� GDQ� SHQLODLDQ� EDLN� PHQ\DQJNXW� SURVHV� PDXSXQ� WLQGDN�
ODQMXW� GDUL� NHJLDWDQ� GLPDNVXG� VHEDJDLPDQD� WHUJDPEDU� GL� DWDV� SDGD� UDSDW� IRUPDO�
PDXSXQ�SHUWHPXDQ�VHFDUD�LQIRUPDO�GDODP�EHQWXN�PDVXNDQ�DWDX�VDUDQ�EDLN�WHUWXOLV�
PDXSXQ�WLGDN�WHUWXOLV��

6HGDQJNDQ�XQWXN�SHQJHPEDQJDQ�QLODL�QLODL�NDUDNWHU�\DQJ�PHQMDGL�EXGD\D�
PDGUDVDK� \DQJ� GLODNXNDQ� GL� 0,0� 8QJJXODQ� .RWD� *RURQWDOR� VHVXDL� KDVLO�
SHQJDPDWDQ�DGDODK�VHEDJDL�EHULNXW��

7DEHO����
+DVLO�(YDOXDVL�,QWHUQDOLVDVL�1LODL�.DUDNWHU�GDODP�6LVWHP�)XOO�'D\�6FKRRO��

GL�0,0�8QJJXODQ�.RWD�*RURQWDOR�
1R� 1LODL�<DQJ�

'LLQWHUQDOLVDVLNDQ�
.HJLDWDQ�<DQJ�
'LODNXNDQ�

+DVLO�<DQJ�
'LFDSDL�

�� 5HOLJLXV� 0HPEDFD�DO�TXU¶DQ�GDQ�EHUGR¶D�
VHWLDS�SDJL�VHEHOXP�PDVXN�NHODV�

%DLN�

�� $IHNWLI�6SULWXDO� 6KRODW�IDUGKX��VXQQDK��GKXKD�
VHFDUD�EHUMDPDDK�GL�PDVMLG�

%DLN�

�� $IHNWLI�VRVLDO� 0HUD\DNDQ�KDUL�EHVDU�DJDPD�
,VODP�

%DLN�

�� 'LVLSOLQ� 0HQHUDSNDQ� DEVHQ� SDJL� GDQ�
VLDQJ�� PHQJJDODNDQ� SLNHW� SLQWX�
JHUEDQJ�

%DLN�

�� 0XV\DZDUDK� PHPEXDW�DWXUDQ�\DQJ�
GLPXV\DZDUDKNDQ�VHOXUXK�
ZDUJD�PDGUDVDK�

%DLN�

�� .HEHUVLKDQ�.HLQGDKDQ� 0HODNXNDQ� SDJL� EHUVLK� VHWLDS�
KDUL�ROHK�VHOXUXK�ZDUJD�VHNRODK�
PXODL�SXNXO�������VG��������GDQ�
PHPEXGD\DNDQ� SDNDLDQ� \DQJ�
UDSL�

�
%DLN�

�� .HLQGDKDQ� 3HPEXDWDQ� WDPDQ� NHODV� GDQ�
SHQDQDPDQ� SRKRQ�SRKRQ� EHVDU�
PDXSXQ�SRKRQ�SURGXNWLI�

%HOXP�
%DLN�

�� 6RVLDO�%XGD\D� 0HPELDVDNDQ� VDODP� GDQ�
PHQ\DSD�VHWLDS�EHUWHPX�NHSDGD�

%DLN�
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VHWLDS�RUDQJ�\DQJ�GLWHPXL�

,PSOHPHQWDVL� SHQGLGLNDQ� NDUDNWHU� PHODOXL� VLVWHP� IXOO� GD\� VFKRRO� GL�
PDGUDVDK� LQL� WDPSDNQ\D� PDVLK� GLSHQJDUXKL� ROHK� SHULODNX� JXUX�� 3HULODNX� JXUX�
VHFDUD�XPXP�VXGDK�EDLN�QDPXQ�GDODP�NHVHKDULDQ�PDVLK�WHUNDGDQJ�WHUGDSDW�JXUX�
\DQJ� PHQXQMXNNDQ� SHULODNX� QHJDWLI� VHKLQJJD� GLSDQGDQJ� GDSDW� PHPEXQXK�
NDUDNWHU�SHVHUWD�GLGLN�\DQJ�SRVLWLI�VHSHUWL�SHPDUDK��NXUDQJ�SHGXOL��PHUHQGDKNDQ�
GLUL�� PHPSHUPDOXNDQ� SHVHUWD� GLGLN�� $GDSXQ� SHULODNX� JXUX� \DQJ� SRVLWLI� \DQJ�
WDPSDN� GDODP� NHJLDWDQ� SHQJHPEDQJDQ� GLUL� GL� 0,0� 8QJJXODQ� .RWD� *RURQWDOR�
VHSHUWL� VDEDU�� PHPEHULNDQ� SXMLDQ� NHSDGD� DQDN�� NDVLK� VD\DQJ�� DGLO�� ELMDNVDQD��
UDPDK�� GDQ� VDQWXQ� DNDQ� PHPEDQJXQ� GDQ� PHQJXDWNDQ� NDUDNWHU� SRVLWLI� SHVHUWD�
GLGLN���
�
'�� 3HQXWXS�

3HQGLGLNDQ� NDUDNWHU� GL� 0,0� 8QJJXODQ� .RWD� *RURQWDOR� WHODK�
GLLPSOHPHQWDVLNDQ� PHODOXL� EHEHUDSD� VWUDWHJL� GDQ� SHQGHNDWDQ� \DQJ� PHOLSXWL���
,QWHJUDVL� QLODL� GDQ� HWLND� SDGD� VHOXUXK� PDWD� SHODMDUDQ� \DQJ� GLODNXNDQ� GHQJDQ�
PHQJDLWNDQ�DVSHN�QLODL�VHSHUWL�UHOLJLXV�GHQJDQ�LQGLNDWRU�\DQJ�GLUXPXVNDQ�PHODOXL�
SHQ\XVXQDQ�533�GDQ�GLWLQGDNODQMXWL�PHODOXL�NHJLDWDQ�SHPEHODMDUDQ�EDLN�GL�NHODV�
PDXSXQ�GL�OXDU�NHODV�VHVXDL�GHQJDQ�NDUDNWHULVWLN�PDWHUL��PHWRGH��GDQ�PHGLD�\DQJ�
GLJXQDNDQ�ROHK�JXUX���E��LQWHUQDOLVDVL�QLODL�GDQ�HWLND�\DQJ�GLWDQDPNDQ�ROHK�VHPXD�
ZDUJD� PDGUDVDK� �NHSDOD� PDGUDVDK�� JXUX�� GDQ� RUDQJ� WXD�� GDODP� VLVWHP� IXOO� GD\�
VFKRRO��1LODL�QLODL�\DQJ�GLLQWHUQDOLVDVLNDQ�GDODP�EHQWXN�NHJLDWDQ�SHPELQDDQ�GDQ�
NHWHODGDQDQ� JXUX� DGDODK� VKRODW� EHUMDPDDK�� NHEHUVLKDQ� OLQJNXQJDQ�� HWLND� VRVLDO�
GDODP�SHUJDXODQ�GDQ�LQWHUDNVL�VHVDPD��

0HQFHUPDWL� XUDLDQ� GL� DWDV� PDND� .HSDOD� PDGUDVDK� GDQ� 'HZDQ� 0XWX�
3HQGLGLNDQ� KHQGDNQ\D� WHUXV� PHQMDOLQ� NHUMDVDPD� GHQJDQ� EHUEDJDL� SLKDN� WHUNDLW�
GLODNXNDQ� GHQJDQ� EHUEDVLV� SDGD� SURJUDP�� EXNDQ� VHNHGDU� PHQJDFX� SDGD�
SHQJDODPDQ� VDMD�� 0DGUDVDK� OHELK� EHUNRQVHQWUDVL� SDGD� SHQJDGDDQ� VDUDQD� GDQ�
NHJLDWDQ� SHPEHODMDUDQ� VHKLQJJD� VHPXD� DVSHN� NHUMDVDPD� WHUMDOLQ� GHQJDQ� EDLN��
3LKDN� RUDQJ� WXD� DJDU� EHUVLNDS� SURDNWLI� PHPEHULNDQ� SDUWLVLSDVLQ\D� GDODP�
LPSOHPHQWDVL�SHQGLGLNDQ�NDUDNWHU�GDODP�VLVWHP� IXOO�GD\�VFKRRO�GL�0DGUDVDK�GDQ�
WHUXV�PHPSHUKDWLNDQ� SHUNHPEDQJDQ� NHSULEDGLDQ�SHVHUWD� GLGLN� EDLN� GL�PDGUDVDK�
PDXSXQ�GL�UXPDK��GDQ�PDV\DUDNDW��
�

�
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$ELGLQ��6DLG�=DLQDO��.HELMDNDQ�3XEOLN��-DNDUWD��6XDUD�%HEDV��������

$KPDG��0���GNN���3HQJHPEDQJDQ�.XULNXOXP��%DQGXQJ��&9��3XVWDND�6HWLD��������

$QGHUVRQ� GDODP� (QGDQJ�0X\DWLQLQJVLK��0HWRGH� 3HQHOLWLDQ� (YDOXDVL� .HELMDNDQ�
3HQGLGLNDQ��-DNDUWD��W�S��������

$VPDQL�� -DPDO� 0D¶PXU�� %XNX� 3DQGXDQ� ,QWHUQDOLVDVL� 3HQGLGLNDQ� .DUDNWHU� GL�
6HNRODK��<RJ\DNDUWD��'LYD�3UHVV��������

$]L]\�� $�� 4DGUL�� ,VODP� GDQ� 3HUPDVDODKDQ� 6RVLDO�� 0HQFDUL� -DODQ� .HOXDU��
<RJ\DNDUWD��/NL6��������

%DGDQ� 6DWDQGDU� 1DVLRQDO� 3HQGLGLNDQ�� 3DQGXDQ� 3HQLODLDQ� .HORPSRN� 0DWD�
3HODMDUDQ�$JDPD�GDQ�$NKODN�0XOLD��-DNDUWD��'HSGLNQDV��������

%DKDUXGGLQ�� 3HQGLGLNDQ� GDQ� 3VLNRORJL� 3HUNHPEDQJDQ�� -RJMDNDUWD�$U�5X]]�
0HGLD��������

%DVXNL�� 6DOLP��)XOO� 'D\� 6FKRRO� KDUXV� 3URSRUVLRQDO� 6HVXDL� GDQJDQ� MHQLV�ZDNWX�
GDQ� MHQMDQJ� VHNRODK� GDODP� %DKDUXGLQ�� 3HQGLGLNDQ� GDQ� 3VLNRORJL�
SHUNHPEDQJDQ��-RJMDNDUWD��$U�5XX]�0HGLD��������

'RNXPHQ�.XULNXOXP�0,0�8QJJXODQ�.RWD�*RURQWDOR�

(��0XO\DVD��.HSDOD�6HNRODK�3URIHVLRQDO�GDODP�.RQWHNV�0HQ\XNVHVNDQ�0%6�GDQ�
.%.��%DQGXQJ��37��5DPDMD�5RVGDNDU\D��������

(FKROV��-KRQ�0��	�+DVVDQ�6KDGLO\��.DPXV�,QJJULV�,QGRQHVLD��-DNDUWD��*UDPHGLD��
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)LWUL�� $JXV� =DHQDO�� 3HQGLGLNDQ� .DUDNWHU� %HUEDVLV� 1LODL� GDQ� (WLND� GL� 6HNRODK��
<RJ\DNDUWD��$U�5X]]�0HGLD��������

+DVDQ�� 1RU�� )XOO� GD\� 6FKRRO� �0RGHO� $OWHUQDWLI� 3HPEHODMDUDQ� EDKDVD� $VLQJ���
-XUQDO�SHQGLGLNDQ��7DGULV��9RO����1R����������

,PURQ��$OL��.HELMDNDQ�3HQGLGLNDQ�,QGRQHVLD��-DNDUWD��%XPL�$NVDUD��������

.HPHQGLNQDV��3HQJHPEDQJDQ�3HQGLGLNDQ�%XGD\D�GDQ�.DUDNWHU�%DQJVD��-DNDUWD��
%DOLWEDQJ�3XVDW�.XULNXOXP��������

.HPHQWHULDQ� $JDPD�� 0DWHUL� 3HQLQJNDWDQ� .XDOLWDV� *XUX� 3HQGLGLNDQ� $JDPD�
,VODP��-DNDUWD��'LUHNWRUDW�3HQGLGLNDQ�$JDPD�,VODP��������

.KDQ��<DK\D��3HQGLGLNDQ�.DUDNWHU�%HUEDVLV�3RWHQVL�'LUL��0HQGRQJNUDN�.XDOLWDV�
3HQGLGLNDQ��<RJ\DNDUWD��&HW��,��3HODQJL�3XEOLVKLQJ��������
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0XQLU�� 3HQGLGLNDQ� .DUDNWHU�� 0HPEDQJXQ� .DUDNWHU� $QDN� 6HMDN� GDUL� 5XPDK��
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7VDQL�� ,VNDQGDU��3HQGLGLNDQ� $JDPD� ,VODP� VHEDJDL� 6DUDQD� 3HPEHQWXNDQ� 0RUDO�
GDQ�.DUDNWHU�3HVHUWD�GLGLN��'LGDNWLND�5HOLJLD��YRO�����1R����������

8QGDQJ�8QGDQJ� 1R� ��� 7DKXQ� ����� WHQWDQJ� 6LVWHP� 3HQGLGLNDQ� 1DVLRQDO��
<RJ\DNDUWD��3XVWDND�:LG\DWDPD��������

:LGRGR�� -RNR�� $QDOLVLV� .HELMDNDQ� 3XEOLN� .RQVHS� GDQ� $ROLNDVL� $QDOLVLV� 3URVHV�
.HELMDNDQ�3XEOLN�0DODQJ��%D\XPHGLD�3XEOLVKLQJ��������
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