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%DE� VDWX� SHQGDKXOXDQ EHULVLNDQ�SHQMHODVDQ� WHQWDQJ� ODWDU� EHODNDQJ�� UXPXVDQ�

PDVDODK�� WXMXDQ�� PDQIDDW� SHQHOLWLDQ�� EDWDVDQ PDVDODK�� DVXPVL� GDQ� VLVWHPDWLND�

SHQXOLVDQ�

����/DWDU�%HODNDQJ

3HUNHPEDQJDQ�SDGD VHNWRU� LQGXVWUL�PDQXIDNWXU�GDQ� VHNWRU� MDVD�EHUNHPEDQJ�

VHPDNLQ� SHVDW GDQ� NHWDW� \DQJ� EHUGDPSDN SDGD� SHUVDLQJDQ� WHUEXND� GL� WLQJNDW

QDVLRQDO� GDQ LQWHUQDVLRQDO�� 8QWXN� EHUWDKDQ� GDQ� EHUVDLQJ� GL SDVDU�� SHUXVDKDDQ�

VHODOX EHUXVDKD� XQWXN WHWDS� WHUGHSDQ�GDODP EHUVDLQJ GHQJDQ� FDUD� \DQJ�EHUEHGD��

\DLWX� GHQJDQ PHQFLSWDNDQ� SURGXN� \DQJ� HILVLHQ� GDQ EHUNXDOLWDV� WLQJJL�� 'DPSDN�

GDUL� SHUNHPEDQJDQ� WHNQRORJL� \DQJ� DGD�� GDSDW� PHQLPEXONDQ SHUVDLQJDQ� DQWDU�

SHUXVDKDDQ� \DQJ� VDQJDW� NHWDW�� %DQ\DN� SHUXVDKDDQ� \DQJ� PXODL� EHUVDLQJ XQWXN

PHPSHUROHK� NHXQWXQJDQ� \DQJ� PDNVLPDO� VHUWD WHQWXQ\D� GHQJDQ� ELD\D� SURGXNVL�

\DQJ� UHQGDK �0DQWLUL� HW� DO��� ������� 3URGXNWLYLWDV� SDGD� SHUXVDKDDQ� GDSDW� GLOLKDW

GDUL� NHPDPSXDQ� SHUXVDKDDQ GDODP� PHQMDODQNDQ� SURVHV� SURGXNVLQ\D�� 3URVHV�

SURGXNVL VHFDUD�HIHNWLI�GDQ�HILVLHQ�WHQWXQ\D GDSDW PHQJXQWXQJNDQ�EDJL�SHUXVDKDQ�

VHODLQ�LWX��VHPDNLQ�HILVLHQ�VLVWHP�SURGXNVL��PDND�VHPDNLQ�VHGLNLW�SXOD�WLPEXOQ\D�

ZDVWH �SHPERURVDQ� �'HZL�	�6LVZDQWL��������

3HUXVDKDDQ�5RNRN�³&HQJNLU�*DGLQJ´ PHUXSDNDQ�VDODK�VDWX�SHUXVDKDQ�URNRN�

\DQJ�EHUORNDVL GL�'HVD�5LQJLQ $QRP��.HFDPDWDQ�1JDQMXN��.DEXSDWHQ�1JDQMXN�

1R��� 35� &HQJNLU *DGLQJ�VXGDK�EHUGLUL�VHMDN�WDKXQ����� GHQJDQ�KDVLO�SURGXNVL�

URNRN� NORERW��5RNRN� NORERW�PHUXSDNDQ� URNRN� \DQJ� NHUWDV� SHPEXQJNXVQ\D GDUL�

NXOLW� MDJXQJ� �NORERW��� LVL� GDUL� URNRN� NORERW� PHOLSXWL� FDPSXUDQ� GDUL� WHPEDNDX��

FHQJNHK�GDQ�VDRV��6DRV�PHUXSDNDQ�VHEXDK�FDLUDQ�\DQJ�PHPEHUL�VHQVDVL�DURPDWLN�

VRDV� DODPL� XPXPQ\D EHUDVDO� GDUL� KDVLO� HNVWUDNVL� UHPSDK�UHPSDK� GDQ� EXDK�

EXDKDQ�� VDRV SDGD� URNRN�PHPEHULNDQ� FLWD� UDVD� VHQGLUL� GDQ�PHPEHULNDQ� VHQVDVL

ZDQJL� VHWHODK� GXD� WDKXQ� KDQ\D� PHPSURGXNVL� URNRN� NORERW� VDMD� NHPXGLDQ� GL�

WDKXQ NHWLJD� 35� &HQJNLU� *DGLQJ� PHPSURGXNVL� URNRN� 6LJDUHW� .UHWHN� 0HVLQ�

�6.0�� %HUGDVDUNDQ� KDVLO� ZDZDQFDUD� \DQJ� WHODK� GLODNXNDQ� GL� 35�� &HQJNLU�
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*DGLQJ� 3HQJLULPDQ� SURGXN� 35� &HQJNLU� *DGLQJ WHODK PHUDPEDK NH EHEHUDSD�

ZLOD\DK�

DQWDUD ODLQ� \DLWX 0RMRNHUWR�� 1JDZL� /DPRQJDQ�� %RMRQHJRUR GDQ�.HGLUL�� %DKDQ�

EDNX� \DQJ� GLJXQDNDQ� SDGD� SURVHV� SURGXNVL� URNRN NORERW� DGDODK� WHPEDNDX��

FHQJNHK GDQ�VDRV�NHPXGLDQ�XQWXN EDKDQ�EDNX SHQGXNXQJ�\DLWX�NORERW� EHQDQJ��

NHUWDV�NDFD� GDQ OHP�NHUWDV�

%HUGDVDUNDQ KDVLO ZDZDQFDUD \DQJ� WHODK� GLODNXNDQ� 3URVHV� SURGXNVL� URNRN�

NORERW� GLODNXNDQ� VHFDUD� WHUXV PHQHUXV GHQJDQ� VLVWHP� SURGXNVL� \DQJ� GLJXQDNDQ�

\DLWX�PDNH�WR�VWRFN GDQ�PDVLK�WHUGDSDW�SURVHV�\DQJ PDQXDO��SURVHV�SURGXNVL�\DQJ�

GLODNXNDQ�\DLWX�GDUL� WDKDS�SHUDMDQJDQ� WHPEDNDX GDQ FHQJNHK� WDKDS�SHQJD\DNDQ�

WHPEDNDX�� SHQFDPSXUDQ� EDKDQ� EDNX� WDKDS� IHUPHQWDVL�� WDKDS� SHQJHOLQWLQJDQ��

WDKDS� LQVSHNVL GDQ� SHPEHULDQ� VDRV SDGD� XMXQJ� URNRN�� WDKDS� SHQJHULQJDQ�� WDKDS�

SDFNLQJ GDQ�\DQJ�WHUDNKLU�WDKDS�SHQJXGDQJDQ��GDUL�SURVHV�SURGXNVL�WHUVHEXW�GDSDW�

GLNHWDKXL� DGD� EHEHUDSD� IDNWRU� \DQJ GDSDW� PHPSHQJDUXKL KDVLO� SURGXNVL� VDODK

VDWXQ\D�\DLWX�WHUMDGLQ\D�ZDVWH DWDX�SHPERURVDQ��

%HUGDVDUNDQ�KDVLO�GDUL�REVHUYDVL�GDQ�KDVLO�ZDZDQFDUD�PHQJJXQDNDQ�FKHFNOLVW

\DQJ� WHODK� GLODNXNDQ� GL 35� &HQJNLU *DGLQJ� WHUGDSDW� EHEHUDSD� ZDVWH

�SHPERURVDQ��SDGD�SURVHV SURGXNVL� URNRN�NORERW��:DVWH DWDX�SHPERURVDQ�GDSDW�

GLDUWLNDQ� VHEDJDL� VHJDOD� DNWLYLWDV� \DQJ� WLGDN� PHPEHULNDQ� QLODL� WDPEDK�� 6HYHQ�

ZDVWH PHUXSDNDQ� MHQLV�MHQLV�ZDVWH \DQJ� WHUMDGL�SDGD�SURVHV�PDQXIDNWXU�PDXSXQ�

MDVD�� VHYHQ� ZDVWH WHUVHEXW� PHOLSXWL 7UDQVSRUWDWLRQ�� ,QYHQWRU\��0RWLRQ��:DLWLQJ�

2YHUSURGXFWLRQ�� 2YHU 3URFHVVLQJ GDQ� 'HIHFW \DQJ� GLNHQDO� GHQJDQ� LVWLODK�

³7,0:22'´�$GULDQWR 	� .KROLO� ������ 6HYHQ� :DVWH WHUVHEXW� \DQJ� DNDQ�

GLJXQDNDQ XQWXN�PHQJLGHQWLILNDVL�ZDVWH SDGD�SHQHOLWLDQ�LQL��%HEHUDSD�ZDVWH�\DQJ�

WHULGHQWLILNDVL VDDW� SHQJDPDWDQ� GDQ� ZDZDQFDUD� \DLWX ZDVWH NDWHJRUL ZDLWLQJ

�PHQXQJJX� \DLWX�SDGD�SURVHV�SDFNLQJ \DQJ�KDUXV�PHQXQJJX�SURVHV�SHQJHULQJDQ

URNRN� NORERW� WHUOHELK� GDKXOX� SURVHV SHQJHULQJDQ� PDVLK� PHPDQIDDWNDQ� VLQDU�

PDWDKDUL� ODQJVXQJ� VHKLQJJD�SURVHV�SHQJHULQJDQ� EHUODQJVXQJ� ODPD� �NXUDQJ OHELK�

VHODPD���KDUL� GDQ�SURVHV�SHQJHULQJDQ�MXJD�VDQJDW�WHUJDQWXQJ�GHQJDQ�FXDFD�
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*DPEDU ��� 3URVHV�3HQJHULQJDQ�5RNRN�.ORERW

*DPEDU� ��� 3URVHV� SHQJHULQJDQ URNRN� NORERW�� SHQJHULQJDQ� URNRN� NORERW

PDVLK�PHQJJXQDNDQ�DWDX�PHPDQIDDWNDQ�VLQDU PDWDKDUL�GHQJDQ�URNRN�GL�WDWD�GDQ�

GLOHWDNNDQ�GL�WDPSDK EDPEX��VHMHQLV�SHQDPSDQJ�EXODW�GDQ OHEDU�\DQJ�WHUEXDW�GDUL�

DQ\DPDQ� EDPEX��� VDWX WDPSDK� EHULVLNDQ� ����� EDWDQJ URNRN�� SDGD� SURVHV�

SHQJHULQJDQ� VHWLDS� �� MDP� VHNDOL� URNRN� KDUXV� GL� EDOLN� VXSD\D SURVHV�

SHQJHULQJDQQ\D PHUDWD�� SDGD� SURVHV� SHQJHULQJDQ� URNRN� NORERW� WHUVHEXW�

GLNDUHQDNDQ� PDVLK� PHPDQIDDWNDQ� VLQDU� PDWDKDUL� GDQ� WHUJDQWXQJ� GHQJDQ� FXDFD�

PHQJDNLEDWNDQ DGDQ\D� SHPERURVDQ ZDLWLQJ �PHQXQJJX� XQWXN� GLODQMXWNDQ� NH�

SURVHV�VHODQMXWQ\D�\DLWX SURVHV�SDFNDJLQJ��DNLEDW�GDUL�ODPDQ\D�ZDNWX�PHQXQJJX�

GDUL� SURVHV VHEHOXPQ\D� NH� SURVHV� VHODQMXWQ\D� PHQJDNLEDWNDQ EDQ\DN� ZDNWX�

WHUEXDQJ�� PHQJDNLEDWNDQ SURGXNWLYLWDV� PHQXUXQ VHUWD� WLGDN� WHUSHQXKLQ\D� WDUJHW�

SURGXNVL \DQJ� VHEDQ\DN�����������SDN� SHUWDKXQ�GDQ� KDQ\D� WHUHDOLVDVL� VHEDQ\DN�

��������SDN�SHU�WDKXQ�

$GDQ\D�ZDVWH �SHPERURVDQ��SDGD�ODQWDL�SURGXNVL�35�&HQJNLU *DGLQJ��PDND�

GLSHUOXNDQQ\D� LGHQWLILNDVL� OHELK� ODQMXW� ODJL� WHUNDLW� GHQJDQ� ZDVWH �SHPERURVDQ�

\DQJ�WHUMDGL�VHKLQJJD�GDSDW�GLODNXNDQQ\D HOLPLQDVL�DWDX�PHPLQLPDVL�SHPERURVDQ�

WHUVHEXW� VHKLQJJD� SURVHV SURGXNVL� GDQ SURGXNWLYLWDV SDGD� 35� &HQJNLU *DGLQJ

GDSDW EHUMDODQ�GHQJDQ�OHELK�EDLN��/HDQ 0DQXIDFWXULQJ DGDODK VHEXDK�SHQGHNDWDQ�

VLVWHPLN� GDQ� VLVWHPDWLN VHEDJDL� SHQJLGHQWLILNDVL� VHUWD� XQWXN� PHQJKLODQJNDQ�

SHPERURVDQ� PHODOXL� SHUEDLNDQ� VHFDUD� WHUXV PHQHUXV� �FRQWLQXRXV� LPSURYHPHQW�

�3UDGDQD�HW�DO����������/HDQ�0DQXIDFWXULQJ WHODK�EDQ\DN�GLWHUDSNDQ�GLSHUXVDKDDQ�

SHUXVDKDDQ�PDQXIDNWXU� XQWXN�PHQJKLODQJNDQ� DWDX�PHQJHOLPLQDVL DGDQ\D�ZDVWH

�SHPERURVDQ�� VHUWD EDQ\DN GLJXQDNDQ� XQWXN� SHQHOLWL�SHQHOLWL �-DPLO� �������

�3UDWLZL HW�DO�������� GDQ� �5LVW\RZDWL�HW�DO��������
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'DUL� SHUPDVDODKDQ� \DQJ VXGDK� GLXUDLNDQ� GLDWDV�PDND� GLSHUOXNDQ� SHQHOLWLDQ�

³,GHQWLILNDVL�'DQ�(OLPLQDVL�:DVWH�8QWXN�0HQXMX�6LVWHP�3URGXNVL�<DQJ�5DPSLQJ�

�/HDQ�´ GDUL SHQHOLWLDQ�LQL�GLKDUDSNDQ SHUXVDKDDQ�GDSDW�PHPLQLPDVL SHPERURVDQ�

DWDX� ZDVWH \DQJ� WHUGDSDW� SDGD� ODQWDL� SURGXNVL� URNRN NORERW� GDQ GDSDW�

PHQLQJNDWNDQ SURGXNWLYLWDV NHUMD�� WHUSHQXKLQ\D� WDUJHW� SURGXNVL�� VHUWD� SURVHV

SURGXNVLQ\D�OHELK�HIHNWLI�GDQ�HILVLHQ��+DVLO�GDUL�SHQHUDSDQ�LQL GDSDW PHPEHULNDQ�

RXWSXW�DSD�VDMD�SHQ\HEDE�WHUMDGLQ\D�ZDVWH SDGD�ODQWDL�SURGXNVL URNRN�NORERW�VHUWD�

XVXODQ�SHUEDLNDQ�DSD�VDMD�\DQJ�GDSDW PHQJXUDQJL�SHPERURVDQ��ZDVWH��SDGD�ODQWDL�

SURGXNVL�URNRN NORERW��

����5XPXVDQ�0DVDODK

%HUGDVDUNDQ� SDGD� ODWDU� EHODNDQJ� \DQJ� VXGDK GLXUDLNDQ�� PDND� UXPXVDQ�

PDVDODK�DGDODK�VHEDJDL�EHULNXW�

�� $SD VDMD� ZDVWH �SHPERURVDQ� \DQJ� WHUMDGL� VHODPD� SURVHV� SURGXNVL� URNRN

NORERW�35��&HQJNLU�*DGLQJ"

�� $SD�VDMD SHQ\HEDE�WHUMDGLQ\D ZDVWH �SHPERURVDQ��SDGD�ODQWDL�SURGXNVL�URNRN�

NORERW�35��&HQJNLU�*DGLQJ"

�� %DJDLPDQD XVXODQ� SHUEDLNDQ XQWXN� PHQJXUDQJL� ZDVWH �SHPERURVDQ�� SDGD�

ODQWDL�SURGXNVL�URNRN NORERW�35� &HQJNLU�*DGLQJ"

��� 7XMXDQ�3HQHOLWLDQ

7XMXDQ�GDUL�GLODNVDQDNDQ�SHQHOLWLDQ LQL�DGDODK�VHEDJDL�EHULNXW�

�� 0HQJLGHQWLILNDVL� SHPERURVDQ� DSD� VDMD� \DQJ� WHUMDGL� VHODPD� SURVHV� SURGXNVL�

URNRN NORERW�35��&HQJNLU�*DGLQJ�

�� 0HQJHWDKXL� SHQ\HEDE� WHUMDGLQ\D� ZDVWH �SHPERURVDQ�� SDGD� ODQWDL� SURGXNVL�

URNRN�NORERW�35��&HQJNLU�*DGLQJ�

�� 0HPEHULNDQ� XVXODQ SHUEDLNDQ� XQWXN�PHQJXUDQJL�ZDVWH �SHPERURVDQ�� SDGD�

ODQWDL�SURGXNVL�URNRN NORERW�35��&HQJNLU�*DGLQJ�
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����0DQIDDW�3HQHOLWLDQ

0DQIDDW� GDUL� SHQHOLWLDQ� LQL� DGDODK� VHFDUD SUDNWLV� SHQHOLWLDQ� LQL� GLKDUDSNDQ�

GDSDW PHQMDGL� PDVXNDQ� EDJL� 35� &HQJNLU� *DGLQJ� GDODP�PHQJXUDQJL� WHUMDGLQ\D�

ZDVWH �SHPERURVDQ�� SDGD� SURVHV� SURGXNVL� VHKLQJJD� GDSDW� PHQLQJNDWNDQ�

SURGXNWLYLWDV� \DQJ� WLQJJL VHUWD� HIHNWLI� GDQ� HILVLHQ� GDQ� GDSDW� PHQFDSDL� WDUJHW�

SURGXNVL \DQJ�GLLQJLQNDQ�SHUXVDKDDQ��6HGDQJNDQ� VHFDUD� DNDGHPLV�SHQHOLWLDQ� LQL�

GLKDUDSNDQ�ELVD PHQDPEDK UHIHUHQVL�XQWXN�SHQHOLWLDQ�SHQHOLWLDQ�VHODQMXWQ\D��

��� %DWDVDQ�0DVDODK

%DWDVDQ PDVDODK�GDODP�SHQHOLWLDQ�LQL�DGDODK�VHEDJDL�EHULNXW��

�� )RNXV SHUPDVDODKDQ SDGD�DOLUDQ SURVHV�SURGXNVL�URNRN�NORERW

�� 7LGDN PHPEDKDV�SHUVRDODQ�ELD\D�

��� $VXPVL

$VXPVL� GDUL� SHQHOLWLDQ LQL� DGDODK VHODPD� SHQHOLWLDQ� EHUODQJVXQJ SURVHV�

SURGXNVL� URNRN�NORERW GDUL DOLUDQ� LQIRUPDVL�� DOLUDQ�SURGXNVL�� VHUWD�PDWHULDO \DQJ�

GLJXQDNDQ�WLGDN PHQJDODPL�SHUXEDKDQ�

����6LVWHPDWLND�3HQXOLVDQ

6LVWHPDWLND SHQXOLVDQ� ODSRUDQ�GLVXVXQ�GDODP�EHEHUDSD�EDE�\DLWX� WHUGLUL� GDUL�

EDE ,�SHQGDKXOXDQ��EDE ,,�WLQMDXDQ�SXVWDND��EDE�,,,�PHWRGH�SHQHOLWLDQ� EDE�,9�KDVLO

GDQ�SHPEDKDVDQ�GDQ�EDE�9�NHVLPSXODQ�GDQ�VDUDQ�

%$%�,��3(1'$+8/8$1�

%DE LQL�PHQJHQDL� KDO�KDO� \DQJ� EHUNDLWDQ� GHQJDQ� SHQGDKXOXDQ�PHQMHODVNDQ�

ODWDU� EHODNDQJ� SHUPDVDODKDQ� \DQJ� DGD� UXPXVDQ� PDVDODK�� WXMXDQ� SHQHOLWLDQ��

PDQIDDW� SHQHOLWLDQ� EDWDVDQ� �DVXPVL� \DQJ� GLJXQDNDQ� GDODP SHQHOLWLDQ� GDQ�

VLVWHPDWLND�SHQXOLVDQ�

%$%�,,��7,1-$8$1�3867$.$�

%DE� LQL� PHQMHODVNDQ� PHQJHQDL� WHRUL�WHRUL� \DQJ� PHQGXNXQJ� GDODP� REMHN

SHQHOLWLDQ�� SHQMHODVDQ� PHQJHQDL� PHWRGH� \DQJ� GLJXQDNDQ \DQJ� GLSHUROHK� GDUL

VXPEHU� SXVWDND� VHSHUWL� EXNX�� OLWHUDWXU� DWDXSXQ MXUQDO� VHUWD� WHRUL�WHRUL� \DQJ�

EHUNDLWDQ GHQJDQ�PDVDODK \DQJ�GLNDML�
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%$%�,,,��0(72'(�3(1(/,7,$1

%DE�WLJD�PHQMHODVNDQ�PHQJHQDL�PHWRGH�SHQHOLWLDQ GDQ�SHODNVDQDDQ�SHQHOLWLDQ�

GDUL� PXODL� ZDNWX� GDQ� WHPSDW SHQHOLWLDQ�� WHNQLN� SHQJDPELODQ� GDWD�� MHQLV GDWD��

YDULDEHO�SHQHOLWLDQ��XUXWDQ�SHQHOLWLDQ��DQDOLVLV�GDWD GDQ DOXU�SHQHOLWLDQ�

%$%�,9��+$6,/�'$1�3(0%$+$6$1�

%DE� LQL PHQMHODVNDQ�PHQJHQDL� KDVLO� GDQ SHPEDKDVDQ� VHSHUWL� SHQJXPSXODQ�

GDWD��SHQJRODKDQ GDWD VHUWD PHQJDQDOLVLV�GDWD�

%$%�9��.(6,038/$1�'$1�6$5$1

%DE�LQL EHULVL�WHQWDQJ�NHVLPSXODQ�\DQJ�GLGDSDWNDQ�GDUL�KDVLO�SHQHOLWLDQ�\DQJ�

VXGDK�GLODNXNDQ�VHUWD %DE�LQL�MXJD�PHPEHULNDQ�VDUDQ�EDJL�SHQHOLWLDQ�VHODQMXWQ\D�


