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/DWDU�%HODNDQJ�0DVDODK

(OHPHQ� VXKX� PHUXSDNDQ� HOHPHQ� \DQJ� SDOLQJ� SHQWLQJ� GDODP� SURVHV�

GLVWLODVL�� VHKLQJJD� VDQJDWODK� SHQWLQJ� GLODNXNDQ� SHQJHQGDOLDQ� VXKX� WHUVHEXW��

3DGD� SHQJHQGDOLDQ� \DQJ� PDQXDO� GDQ� NRQYHQVLRQDO� PHQ\HEDENDQ�

NHWLGDNVWDELODQ� VXKX� GDQ� GLPXQJNLQNDQ� WHUMDGL� EDQ\DN� NHVDODKDQ� �HUURU���

6HKLQJJD�GDPSDN�\DQJ�OHELK�ODQMXW�DGDODK�NXDOLWDV�SURGXN�KDVLO�SURVHV�GLVWLODVL�

\DQJ�NXUDQJ�EDLN��

2OHK� NDUHQD� LWX� SHQHOLWLDQ� LQL� PHPEXDW� SHUDQFDQJDQ� VLVWHP�

SHQJHQGDOLDQ� VXKX� �WHPSHUDWXUH�� VHFDUD� RWRPDWLV� PHQJJXQDNDQ� NRQWUROHU�

HOHNWURQLN� GHQJDQ� PRGH� SHQJHQGDOLDQ� VLVWHP� WHUWXWXS� \DQJ� WLGDN� KDQ\D�

PHPEHULNDQ� QLODL� VHWSRLQW� VDMD� WHWDSL� MXJD� GHQJDQ� DGDQ\D� XPSDQ� EDOLN�

VHKLQJJD� GDSDW� PHQJRQWURO� DWDX� PHQJHQGDOLNDQ� VLVWHP� GHQJDQ� EDLN��

3HQJHQGDOLDQ� VXKX�PHQMDGL� IDNWRU� SHQWLQJ� GDODP� SURVHV� GLVWLODVL�� 6HKLQJJD�

WHODK�EDQ\DN�MXJD�SHQHOLWLDQ�\DQJ�GLODNXNDQ�GDODP�KDO�LQL�XQWXN�PHQGDSDWNDQ�

KDVLO�GLVWLODVL�\DQJ�OHELK�EDLN��'DODP�SHQHOLWLDQ��5DSL\DQWR��3��7��������

'DODP� VXDWX� VLVWHP� NHQGDOL� RWRPDWLV� GLNHQDO� DGDQ\D� � EHEHUDSD� DNVL�

SHQJHQGDOLDQ��GLDQWDUDQ\D�DNVL�NHQGDOL�RQ�RII��DNVL�NHQGDOL�SURSRUVLRQDO��3���

DNVL�NHQGDOL�LQWHJUDO��,��GDQ�DNVL�NHQGDOL�GLIIHUHQVLDO��'���0DVLQJ�PDVLQJ�DNVL�

NHQGDOL� WHUVHEXW� PHPSXQ\DL� NHXQJJXODQ� WHUWHQWX�� $NVL� NHQGDOL� � RQ�RII�

PHPSXQ\DL� NHXQJJXODQ� ZDNWX� QDLN� \DQJ� FHSDW�� DNVL� NHQGDOL� SURSRUVLRQDO�

PHPSXQ\DL�NHXQJJXODQ�ZDNWX�QDLN�\DQJ�FHSDW�GDQ�VWDELO��DNVL�NHQGDOL�LQWHJUDO�



�

PHPSXQ\DL� NHXQJJXODQ� XQWXN� PHPSHUNHFLO� NHVDODKDQ�� GDQ� DNVL� NHQGDOL�

GLIIHUHQVLDO� PHPLOLNL� NHXQJJXODQ� PHUHGDP� NHNXUDQJDQ� WDQJJDSDQ� DWDX�

NHOHELKDQ� WDQJJDSDQ��8QWXN�PHQGDSDWNDQ�VXDWX�VLVWHP�NHQGDOL�GHQJDQ�KDVLO�

SHQJHQGDOLDQ�\DQJ�PHPLOLNL�ZDNWX�QDLN�\DQJ�FHSDW��NHVDODKDQ�\DQJ�NHFLO��GDQ�

NHVWDELODQ� \DQJ� EDLN�� GDSDW� GLODNXNDQ� GHQJDQ� PHQJJDEXQJNDQ� NHWLJD� DNVL�

NHQGDOL�WHUVHEXW��PHQMDGL�DNVL�NHQGDOL�3,'��*XQWHUXV��)�������

0HWRGH� NRQWURO� 3URSRUVLRQDO�,QWHJUDO�'HULYDWLI� �3,'�� EDQ\DN�

GLWHUDSNDQ� GL� ELGDQJ� LQGXVWUL�� .RQWUROHU� LQL� PHPLOLNL� SDUDPHWHU�SDUDPHWHU�

SHQJRQWURO�� \DLWX� .S�7L� GDQ� 7G�� .HWLJD� SDUDPHWHU� WHUVHEXW� GLWXUXQNDQ� GDUL�

SHUKLWXQJDQ�PDWHPDWLV�SDGD�PHWRGH�3,'�NRQYHQVLRQDO��.HVXOLWDQ�WLPEXO�ELOD�

SODQW� \DQJ� GLNHQGDOLNDQ� DGDODK� VLVWHP� GHQJDQ� RUGH� WLQJJL�� 0DND� GDUL� LWX�

GLSHUOXNDQ�PHWRGH�WXQLQJ�3,'�\DQJ�GDSDW�GLWHUDSNDQ�GDODP�VLVWHP�RUGH�WLQJJL��

0HWRGH�RVLODVL�=LHJOHU�1LFKROV�PHUXSDNDQ�VHEXDK�PHWRGH�SHQDODDQ�3,'�\DQJ�

GDSDW�GLODNXNDQ�VHFDUD�RWRPDWLV� WDQSD�PHPRGHONDQ�VLVWHP��3DGD�PHWRGH� LQL�

EHUODQJVXQJ� GXD� WDKDS� SDGD� DZDO� DSOLNDVLQ\D�� \DLWX� WDKDS� SHQDODDQ� XQWXN�

PHQHWXNDQ� SDUDPHWHU� SDUDPHWHU� NRQWURO� GDQ� WDKDS� SHQJRQWURODQ� GHQJDQ�

PHQHUDSNDQ� SDUDPHWHU�SDUDPHWHU� WHUVHEXW�� .HGXD� WDKDS� WHUVHEXW� GLWHUSDNDQ�

GDODP�VHEXDK�PRGXO�PHQJJXQDNDQ�PLNURNRQWUROHU�$7��6��� �:LMD\D�(��&��

6HW\DZDQ�,�	�:DK\XGL������

6LVWHP WHUPDO� PHUXSDNDQ� SURVHV� \DQJ� EHUXEDK� ODPEDW�� -LND� SURVHV�

SHQGLQJLQDQ� GLODNXNDQ� VHFDUD� DODPL� DNDQ�PHQJDNLEDWNDQ� SURVHV� SHQXUXQDQ�

VXKX�PHQMDGL� ODPEDW��VHKLQJJD�SHQJHQGDOLDQ�GLXVDKDNDQ�DJDU�RYHUVKRRW�GDQ�

VWHDG\�VWDWH�HUURU�VHNHFLO�PXQJNLQ�SDGD�NRQGLVL�SHUXEDKDQ�VHW�SRLQW�GDQ�EHEDQ��

3DGD� NHQGDOL� 3,'� NRQYHQVLRQDO� SHQDODDQ� GLODNXNDQ� VHFDUD� RIIOLQH� WDQSD�
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PHPSHUKLWXQJNDQ� SHUXEDKDQ� \DQJ� WHUMDGL� SDGD� SODQW� GDQ� JDQJJXDQ� \DQJ�

PXQFXO��:L\RQR�������

%HUEDJDL�SHQMHODVDQ�\DQJ�WHODK�GLVHEXW�GLDWDV�PHQMDGL�VDODK�VDWX�DFXDQ�

GDVDU� XQWXN�PHPEXDW� ODSRUDQ� WXJDV� DNKLU� LQL�� GHQJDQ� MXGXO� ³3HQJHQGDOLDQ�

6XKX�3DGD�3URVHV�'LVWLODVL�%DWFK�0HQJJXQDNDQ�3,'�GHQJDQ�$QW�&RORQ\�

2SWLPL]HG��$&2�´�

3HUXPXVDQ�0DVDODK

%HUGDVDUNDQ� ODWDU� EHODNDQJ� \DQJ� WHODK� GLSDSDUNDQ� GLDWDV� GDSDW�

GLMDEDUNDQ�UXPXVDQ PDVDODK�VHEDJDL�EHULNXW��

�� %DJDLPDQD� FDUD� PHPEDQJXQ� VLVWHP� XQWXN� PHQJHQGDOLNDQ� VXKX� SDGD�

SURVHV�GLVWLODVL�EDWFK�PHQJJXQDNDQ�PLNURNRQWUROHU"

�� %DJDLPDQD�PHQJJXQDNDQ�3,'�XQWXN�PHQJDWXU�VXKX�SDGD�SURVHV�GHVWLODVL�

EDWFK�"

�� %DJDLPDQD�PHQJJXQDNDQ�$QW�&RORQ\�2SWLPL]HG�XQWXN�PHQJRSWLPDONDQ�

NRQWURO�3,'"

%DWDVDQ�0DVDODK

'DUL� SHUPDVDODKDQ� \DQJ� WHODK� GLSDSDUNDQ� VHEHOXPQ\D�� PDND�

GLEXWXKNDQ� EDWDVDQ� PDVDODK� \DQJ� GLPDNVXGNDQ� DJDU� SHPEDKDVDQ� WLGDN�

WHUODOX�PHOHEDU��KDO�WHUVHEXW�DQWDUD�ODLQ��

�� 3HPEXDWDQ�DODW�PHQJJXQDNDQ�$UGXLQR�812�5�

�� 0HQJJXQDNDQ�VHQVRU�VXKX�'6%��%��

�� 3HQJXMLDQ� GLODNXNDQ� VHFDUD� EHUWDKDS� XQWXN� PHQGDSDWNDQ� KDVLO� \DQJ�

GLLQJLQNDQ
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�� 0HQJJXQDNDQ�EDKDVD�&�SDGD�$UGXLQR

�� +DVLO�EHUXSD�JUDILN�\DQJ�OHELK�DNXUDW�

7XMXDQ�3HQHOLWLDQ

$GDSXQ WXMXDQ�GDUL�SHQHOLWLDQ�VNULSVL�\DQJ�EHUMXGXO�³3HQJHQGDOLDQ�6XKX�

3DGD�3URVHV�'LVWLODVL�%DWFK�0HQJJXQDNDQ�3,'�GHQJDQ�$QW�&RORQ\�2SWLPL]HG�

�$&2�´�DGDODK��

�� 0HUDQFDQJ�VHEXDK�DODW�XQWXN�PHPEDQWX�SHQJHQGDOLDQ�VXKX�SDGD�SURVHV�

GLVWLODVL�EDWFK�

�� 0HUDQFDQJ�VHEXDK�DODW�GDSDW�PHQJKLWXQJ�WLQJNDW�RYHUVKRW GHQJDQ�OHELK�

VHGLNLW� GHQJDQ� PHQJJXQDNDQ� RSWLPDVL� GDQ� PHQJKDVLONDQ� VXDWX� JUDILN�

\DQJ�DNXUDW�

0DQIDDW�SHQHOLWLDQ

�� %DJL�3HQXOLV�

3HQXOLV� GDSDW� PHODNXNDQ� SHQHOLWLDQ� GDQ� PHQJHPEDQJNDQ�

SHQJHWDKXDQQ\D�GDODP�PHQJRODK� LQIRUPDVL� \DQJ�GLGDSDW�PHQMDGL�

VHEXDK�NDU\D��3HQXOLV�GDSDW�PHPHQXKL�VDODK�VDWX�V\DUDW�NHOXOXVDQ�

VUDWD�VDWX��6���SDGD�SURJUDP�VWXGL�7HNQLN�,QIRUPDWLND�)DNXOWDV�,OPX�

.RPSXWHU�831�9HWHUDQ�-DZD�7LPXU

�� %DJL�3HPEDFD

6HEDJDL� EDKDQ� DFXDQ� XQWXN� PHODNXNDQ� SHQHOLWLDQ� \DQJ�

PHQGDODP� WHQWDQJ� SHPEXDWDQ� DODW� SHQHWDV� WHOXU� D\DP� RWRPDWLV��

6HODLQ� LWX� SHPEDFD� GDSDW�PHODNXNDQ� HYDOXDVL� WHUKDGDS� ODSRUDQ� ±

ODSRUDQ� VHEHOXPQ\D� \DQJ� WHODK� GLEXDW� VHKLQJJD� GDSDW�PHODNXNDQ�

UHYLVL�GDQ�NRUHNVL�WHUKDGDS�ODSRUDQ�\DQJ�DNDQ�GDWDQJ�
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�� %DJL�7HNQLN�,QIRUPDWLND

3HQHOLWL� DWDX� \DQJ�PHPEDQJXQ� DODW� GDSDW�PHPEXDW�SURVHV�

NLPLD� OHELK�PXGDK� GLNHQGDOLNDQ� GDQ� GLDPDWL� GHQJDQ� DGDQ\D� DODW�

SHQJHQGDOL�VXKX��

�� %DJL�7HNQLN�.LPLD

3HQHOLWL� PHQGDSDWNDQ� GDWD� \DQJ� OHELK� DNXUDW� GDQ� KDVLO�

SURGXN�HWDQRO�\DQJ�OHELK�EDLN�GLEDQGLQJNDQ GHQJDQ�PHQQJXQDNDQ�

DODW�GLVWLODVL�\DQJ�NRQYHQVLRQDO�

6LVWHPDWLND�3HQXOLVDQ

6LVWHPDWLND� SHPEDKDVDQ� \DQJ� DNDQ� GLXUDLNDQ� GDODP� ODSRUDQ� LQL�

WHUEDJL�GDODP�EDE�EDE�\DQJ�DNDQ�GLEDKDV��\DLWX�VHEDJDL�EHULNXW��

%$%�,��3(1'$+8/8$1�

3DGD�EDE�LQL�PHQJHQDL�ODWDU�EHODNDQJ�GLODNXNDQQ\D�SHQHOLWLDQ�GDQ�

SHQMHODVDQ�SHUPDVDODKDQ�VHFDUD�XPXP�\DQJ�GLGDSDWNDQ�SHQHOLWLDQ��

UXPXVDQ�PDVDODK�� EDWDVDQ�PDVDODK�� WXMXDQ� SHQHOLWLDQ� WXJDV� DNKLU��

PDQIDDW�GDUL�SHQHOLWLDQ�WXJDV�DNKLU��VHUWD�VLVWHPDWLND�SHQXOLVDQ��

%$%�,,��7,1-$8$1�3867$.$�

7LQMXDQ� SXVWDND� LQL� EHULVL� WHQWDQJ� JDPEDUDQ� XPXP� REMHN� GDUL�

SHQHOLWLDQ��SHQJHUWLDQ�SHQJHUWLDQ�GDVDU�GDQ�PHQJXUDLNDQ�WHRUL�WHRUL�

\DQJ� EHUKXEXQJDQ� GHQJDQ� WRSLN� \DQJ� GLEDKDV� GDQ� GLSDNDL� GDODP�

PHQJDQDOLVD�GDQ�PHQ\HOHVDLNDQ�PDVDODK�VHEDJDL�ODQGDVDQ�PHQMDGL�

NHUDQJND�SHPLNLUDQ�EDJL�SHQXOLV��

%$%�,,,��0(72'2/2*,�3(1(/,7,$1�
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0HWRGH� SHQHOLWLDQ� LQL� EHULVL� WHQWDQJ� WDKDSDQ�WDKDSDQ� GDODP�

PHODNXNDQ�SHQHOLWLDQ��MDGZDO��ORNDVL�GDQ�ZDNWX�SHQHOLWLDQ��8UXWDQ�

FDUD�GDQ�SHQJHUMDDQ�PDXSXQ�ODQJNDK�ODQJNDK�\DQJ�DNDQ�GLODNXNDQ�

ROHK�SHQXOLV�XQWXN�PHQ\HOHVDLNDQ�WXJDV�DNKLU�LQL��0HWRGH�SHQHOLWLDQ�

\DQJ� GLJXQDNDQ� GDODP� SHQ\XVXQDQ� WXJDV� DNKLU�� \DQJ� EHULVLNDQ�

DQWDUD�ODLQ�PHWRGH�SHQHOLWLDQ��DOXU�DWDX�WDKDS�WDKDS�SHQHOLWLDQ�GDODP�

EHQWXN� EDJDQ� DOLUDQ� LQIRUPDVL� XQWXN� SHQHOLWLDQ�� VHUWD� PHWRGH�

SHQJXPSXODQ�GDWD�

%$%�,9��+$6,/�'$1�3(0%$+$6$1��

%DE� LQL� DNDQ�PHPEDKDV�PHQJHQDL� WHNQLN� GDQ� KDVLO� SHQJXPSXODQ��

GDWD�� KLSRWHVLV� GDODP� SHQJHUMDDQ� SHQHOLWLDQ�PHQJHQDL� VLVWHP� DOXU���

\DQJ� GLSDNDL�� 'DQ� MXJD� PHPEDQGLQJNDQ� GHQJDQ� SHQHOLWLDQ��

WHUGDKXOX�GDODP�VLVL�HILVLHQVL��HIHNWLILWDV��GDQ�HNRQRPLV�

%$%�9��.(6,038/$1�'$1�6$5$1��

%HULVL� WHQWDQJ�NHVLPSXODQ�\DQJ�GLSHUROHK�GDUL�KDVLO�SHQJDQDOLVDDQ��

GDWD� GDUL� EDE�EDE� VHEHOXPQ\D�� 'LPDQD� EHULVL� WHQWDQJ� VDUDQ�VDUDQ��

\DQJ� GLKDUDSNDQ� GDSDW� EHUPDQIDDW� GDQ� GDSDW� PHPEDQJXQ� VHUWD��

PHQJHPEDQJNDQ�LVL�ODSRUDQ�WHUVHEXW�VHVXDL�GHQJDQ�WXMXDQ�SHQHOLWLDQ��

VNULSVL�LQL���

'$)7$5�3867$.$��

3DGD� EDJLDQ� LQL� DNDQ� GLSDSDUNDQ� WHQWDQJ� VXPEHU�VXPEHU� OLWHUDWXU�

\DQJ�GLJXQDNDQ�GDODP�SHPEXDWDQ�ODSRUDQ�LQL�


