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��� /DWDU�%HODNDQJ

3HUXVDKDDQ�SHUXVDKDDQ�VHNDUDQJ�LQL�EDQ\DN�PHODNXNDQ�EHUEDJDL�FDUD�XQWXN�

PHQJHPEDQJNDQ�SHUXVDKDDQQ\D��VHSHUWL�PHODNXNDQ�LQRYDVL�SDGD�SURGXNQ\D�XQWXN�

PHQLQJNDWNDQ�GD\D�VDLQJ�SURGXN�\DQJ�GLKDVLONDQ��PHODNXNDQ�SHUOXDVDQ�XVDKD�DWDX�

HNVSDQVL�SDVDU��PHQLQJNDWNDQ�NXDOLWDV�VXPEHU�GD\D�PDQXVLD��GDQ�VHEDJDLQ\D�XQWXN�

PHQJKDGDSL�SHUVDLQJDQ�WHUVHEXW��,QL�PHQXQMXNNDQ�EDKZD�VHWLDS�SHUXVDKDDQ�VHODOX�

EHUXVDKD�XQWXN�WHWDS�GDSDW�EHUNHPEDQJ�GDODP�ELGDQJ�XVDKDQ\D�GL�PDVD�GHSDQ��

3DGD� VDDW� LQL� KDPSLU� VHPXD� SHUXVDKDDQ� \DQJ� EHUJHUDN� GL� ELGDQJ� LQGXVWUL�

GLKDGDSNDQ�SDGD�VXDWX� WDQWDQJDQ��\DLWX�DGDQ\D� WLQJNDW�SHUVDLQJDQ�\DQJ�VHPDNLQ�

NHWDW�� +DO� LQL� PHQJKDUXVNDQ� SHUXVDKDDQ� XQWXN� GDSDW� PHUHQFDQDNDQ� VHPXD�

SDUDPHWHU�SURGXNVL�GHQJDQ�EDLN��WHUPDVXN�NDSDVLWDV�SURGXNVL�DJDU�GDSDW�PHPHQXKL�

SHUPLQWDDQ� SDVDU� GHQJDQ� WHSDW�ZDNWX� GDQ� GHQJDQ� MXPODK� \DQJ� VHVXDL�� VHKLQJJD�

GLKDUDSNDQ�NHXQWXQJDQ�SHUXVDKDDQ�DNDQ�PHQLQJNDW��<DQWL��������

6HPDNLQ� SHVDWQ\D� SHUNHPEDQJDQ� LQGXVWUL� GDODP� ELGDQJ� WHNQRORJL� \DQJ�

GLJXQDNDQ�GL� ODSDQJDQ�GDQ�SHQJDSOLNDVLDQQ\D��0DKDVLVZD�GLVDUDQNDQ�PHQJLNXWL�

SUDNWHN�NHUMD�ODSDQJDQ�\DQJ�GLPDQD�WXMXDQ�XWDPDQ\D�DGDODK�PHPSHUNHQDONDQ�GDQ�

PHPEHULNDQ� SHQJDODPDQ� EDJDLPDQD� MDODQQ\D� SURVHV� SURGXNVL� GDQ� PDKDVLVZD�

GLKDUDSNDQ� PDPSX� PHOLKDW�� PHQJDPDWL�� PHPDKDPL� GDUL� DZDO� SURVHV� SURGXNVL�

KLQJJD�NH� WDKDS�DNKLU�EHUXSD�SURGXN� MDGL�PDXSXQ� VHWHQJDK� MDGL�SDGD�37��5RPL�

9LROHWD�6LGRDUMR�
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37�� 5RPL� 9LROHWD� DGDODK� VDODK� VDWX� PDQXIDNWXU� IXUQLWXU� WHUEHVDU� GDQ�

PHQJHNVSRU�SHUXVDKDDQ�GL�,QGRQHVLD� GHQJDQ�OLQL�SURGXN�NKXVXV�GDODP�ND\X�GDQ�

URWDQ� IXUQLWXU� GDODP� UXDQJDQ�� 37�� 5RPL� 9LROHWD� MXJD� PHQDZDUNDQ URWDQ� SDGDW��

WHPSD�IXUQLWXU�EHVL�ORJDP�GDQ�DNVHVRULV�GHNRUDVL�ODLQQ\D�NH�SDVDU�GXQLD��'DQ�MXJD�

PHUXSDNDQ� SDEULN� PHQJJXQDNDQ� VLVWHP� -RE� 2UGHU \DLWX� SURGXN� \DQJ� GLEXDW�

EHUGDVDUNDQ�SHPHVDQDQ�ROHK�SHPEHOL�

3HUPLQWDDQ� DNDQ� VXDWX� SURGXN� SDGD� VXDWX� SHUXVDKDDQ�PHUXSDNDQ� UHVXOWDQ�

GDUL�EHUEDJDL�IDNWRU�\DQJ�VDOLQJ�EHULQWHUDNVL�GDODP�SDVDU��)DNWRU�IDNWRU�LQL�KDPSLU�

VHODOX�PHUXSDNDQ�NHNXDWDQ�\DQJ�EHUDGD�GLOXDU�NHQGDOL�SHUXVDKDDQ��SLPSLQDQ�\DQJ�

PHPLOLNL� NHPDPSXDQ� XQWXN� GDSDW� PHQHWDSNDQ� NHSXWXVDQ� \DQJ� WHSDW� GDODP�

PHQJKDGDSL�PDVD�GHSDQ�\DQJ�SHQXK�NHWLGDN�SDVWLDQ��DJDU�SHUXVDKDDQ�GDSDW�PHUDLK�

DSD�\DQJ�PHQMDGL�WXMXDQQ\D��6DODK�VDWX�KDO�\DQJ�SDOLQJ�SHQWLQJ�XQWXN�PHZXMXGNDQ�

KDO�WHUVHEXW�DGDODK�PHODNXNDQ�SHUHQFDQDDQ�SURGXNVL�GDQ�SHQJHQGDOLDQ�SHUVHGLDDQ�

�33,&��GDQ�PHPSHUNLUDNDQ�DWDX�PHUDPDO� �IRUHFDVWLQJ� ��EHVDUQ\D�SHQMXDODQ�DWDX�

SHUPLQWDDQ� SHODQJJDQ� DNDQ� EDUDQJ� DWDX� MDVD� \DQJ� GLKDVLONDQ�� 6HRUDQJ� PDQHMHU�

VHODOX� EHUNHLQJLQDQ� XQWXN� GDSDW� PHPSHUNLUDNDQ� DWDX�PHPSUHGLNVLNDQ� EHVDUQ\D�

VHOXUXK�SHUPLQWDDQ� MDQJND�SHQGHN�DWDX� MDQJND�SDQMDQJ�VHNDOLSXQ�XQWXN�PDVLQJ�

PDVLQJ� SURGXNQ\D�� 'DODP� NDLWDQQ\D� GHQJDQ� � SHQ\XVXQDQ� UHQFDQD� SHQMXDODQ��

LQIRUPDVL \DQJ� GLSHUROHK� GDUL� SHUDPDODQ� SHQMXDODQ� DNDQ�PHPEHULNDQ� JDPEDUDQ�

EHUJXQD�WHQWDQJ�SURVSHN� SHUPLQWDDQ�SURGXN�WHUVHEXW�GL�SDVDU�

33,&�DGDODK�VLQJNDWDQ�GDUL 3URGXFWLRQ�3ODQQLQJ�DQG�,QYHQWRU\ &RQWURO \DLWX�

VXDWX� GHSDUWHPHQW� GDODP� VXDWX� RUJDQLVDVL� SHUXVDKDDQ� \DQJ� EHUIXQJVL�

PHUHQFDQDNDQ�GDQ�PHQJHQGDOLNDQ�UDQJNDLDQ�SURVHV�SURGXNVL�DJDU EHUMDODQ�VHVXDL�

GHQJDQ�UHQFDQD�\DQJ�VXGDK�GLWHWDSNDQ�VHUWD�PHQJHQGDOLNDQ�MXPODK�,QYHQWRU\ DJDU�
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VHVXDL� GHQJDQ� NHEXWXKDQ� \DQJ� DGD�� 33,&� PHUXSDNDQ� EDJLDQ� GDUL� RUJDQLVDVL�

SHUXVDKDDQ�\DQJ�PHQMHPEDWDQL���GHSDUWPHQW�\DLWX��PDUNHWLQJ�	�SURGXNVL��33,&�

PHQHUMHPDKNDQ� NHEXWXKDQ� PDUNHWLQJ� NHGDODP� EHQWXN� UHQFDQD� SURGXNVL� 	�

NHWHUVHGLDDQ�EDKDQ�EDNX�\DQJ�DNDQ�GLMDODQNDQ�DJDU�RUGHU�\DQJ�GLWHULPD�PDUNHWLQJ�

ELVD�GLNLULP�WHSDW�ZDNWX�GDQ�WHSDW�TXDQWLW\�

0HQXUXW�%LHJHO���������SHUDPDODQ�DGDODK�VXDWX�SHUNLUDDQ�WLQJNDW�SHUPLQWDDQ�

\DQJ�GLKDUDSNDQ�XQWXN�VXDWX�SURGXN�DWDX�EHEHUDSD�SURGXN�GDODP�SHULRGH�ZDNWX�

WHUWHQWX�GL�PDVD�\DQJ�DNDQ�GDWDQJ� $NWLYLWDV�SHUDPDODQ�PHUXSDNDQ�VXDWX� IXQJVL�

ELVQLV�\DQJ�EHUXVDKD�PHPSHUNLUDNDQ�SHUPLQWDDQ�GDQ�SHQJJXQDDQ�SURGXN�VHKLQJJD�

SURGXN�SURGXN� LWX� GDSDW� GLEXDW� GDODP� NXDQWLWDV� \DQJ� WHSDW� 'HQJDQ� GHPLNLDQ�

SHUDPDODQ� PHUXSDNDQ� VXDWX� GXJDDQ� WHUKDGDS� SHUPLQWDDQ� \DQJ� DNDQ� GDWDQJ�

EHUGDVDUNDQ�SDGD� EHEHUDSD� YDULDEHO� SHUDDO�� VHULQJ� EHUGDVDUNDQ�GDWD� GHUHW�ZDNWX�

KLVWRULV�

)XQJVL�SHUDPDODQ�DWDX�IRUHFDVWLQJ� WHUOLKDW�SDGD�VDDW�SHQJDPELODQ�NHSXWXVDQ��

.HSXWXVDQ� \DQJ� EDLN� DGDODK� NHSXWXVDQ� \DQJ� GLGDVDUNDQ� DWDV� SHUWLPEDQJDQ� DSD�

\DQJ� DNDQ� WHUMDGL� SDGD�ZDNWX� NHSXWXVDQ� LWX� GLODNVDQDNDQ��$SDELOD� NXUDQJ� WHSDW�

UDPDODQ�\DQJ�NLWD�VXVXQ��PDND�PDVDODK�SHUDPDODQ�MXJD�PHUXSDNDQ�PDVDODK�\DQJ�

VHODOX�GLKDGDSL�ROHK�SHUXVDKDDQ��5LDGL��������

2OHK�6HEDE�LWX��3HUOX�GLODNXNDQ�SUDNWHN�NHUMD�ODSDQJDQ�GL�37��5RPL�9LROHWD��

VDQJDW�HIHNWLI�XQWXN�PHQDPEDK�LOPX�SHQJHWDKXDQ��PHQJHPEDQJNDQ�FDUD EHUSLNLU��

PHQGDSDWNDQ�ZDZDVDQ��NHWHUDPSLODQ�GDQ�SHQJDODPDQ��\DQJ�NDPL KDUDSNDQ�GDSDW�

PHPEDQWX�GDODP�PHQJHQDO�GDQ�PHQJLPSOHPHQWDVLNDQ�LOPX�LOPX \DQJ�WHODK�NDPL�

GDSDWNDQ� SDGD� EDQJNX� SHUNXOLDKDQ� VHUWD� PHQDPEDK� SHQJHWDKXDQ GDODP� ELGDQJ�

LQGXVWUL�VHOHSDV�OXOXV�GDUL�SHUJXUXDQ�WLQJJL�
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��� 5XDQJ�/LQJNXS

5XDQJ�OLQJNXS�SDGD�ODSRUDQ�3UDNWHN�.HUMD�/DSDQJDQ PHQFDNXS�VHEDJDL�

EHULNXW��

�� 6LVWHP�SURGXNVL�SDGD�37��5RPL�9LROHWD

�� 3URGXFWLRQ�3ODQQLQJ�DQG�,QYHQWRU\�&RQWURO�SDGD�37��5RPL�9LROHWD SDGD�

37��5RPL�9LROHWD

��� 7XMXDQ�3UDNWHN�.HUMD�/DSDQJDQ

$GDSXQ�WXMXDQ�GDUL�SHODNVDQDDQ�NHJLDWDQ�3UDNWHN�.HUMD�/DSDQJDQ�LQL�DGDODK�

VHEDJDL�EHULNXW�

�� 8QWXN�PHPDKDPL�VLVWHP�SURGXNVL GL 37��5RPL�9LROHWD

�� 8QWXN�PHQJHWDKXL�PHWRGH IRUHFDVWLQJ \DQJ�WHSDW�XQWXN�PHQHQWXNDQ�MXPODK�

NHEXWXKDQ�UDZ�PDWHULDO� ND\X�PLQGL GL�37��5RPL�9LROHWD

��� 0DQIDDW�3UDNWHN�.HUMD�/DSDQJDQ

0DQIDDW�\DQJ�GLSHUROHK�GDUL�SHODNVDQDDQ�3UDNWHN�.HUMD�/DSDQJDQ�LQL��DQWDUD�

ODLQ��

�� %DJL�3HUXVDKDDQ

D� $JDU�SHUXVDKDDQ�PHPLOLNL�UHIHUHQVL�DWDX�EDKDQ�SHUWLPEDQJDQ�WHQWDQJ�

SHUHQFDQDDQ�NHEXWXKDQ�SURGXNVL�UDZ�PDWHULDO ND\X�PLQGL�VXPEHU�GD\D�

SDGD�PDVD�\DQJ�DNDQ�GDWDQJ�

�� %DJL�0DKDVLVZD

D� 6HEDJDL�SHPHQXKDQ�NXULNXOXP�DNDGHPLN�\DQJ�PHUXSDNDQ�VDODK�VDWX�

V\DUDW�PDKDVLVDZD�XQWXN�PHQ\HOHVDLNDQ�SURJUDP�6WUDWD�,��6����
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E� 6HEDJDL��NHVHPSDWDQ� EDJL��PDKDVLVZD��XQWXN��PHQDPEDK��NHPDPSXDQ��

SHQJHWDKXDQ�GDQ�ZDZDVDQ�SUDNWLV�SDGD�GXQLD�NHUMD�VHEHQDUQ\D�

F� 0HPEDQWX� � PDKDVLVZD� � GDODP� � SHPDKDPDQ� � LOPX� � NHWHNQLNDQ��

NKXVXVQ\D�WHNQLN�LQGXVWUL�\DQJ�GLSHUROHK�GL�EDQJNX�SHUNXOLDKDQ�GHQJDQ�

PHPEDQGLQJNDQ�LPSOHPHQWDVLQ\D�GL�ODSDQJDQ�NHUMD�\DQJ�VHEHQDUQ\D�

G� 0HPEDQWX�GDQ�PHODWLK�PDKDVLVZD�GDODP�KDO�VRIWVNLOO JXQD�PHQXQMDQJ�

NHPDPSXDQ�NRPXQLNDVL�GDQ�EHNHUMD� VDPD�GDODP� WLP� �7HDPZRUN��GL�

GXQLD�NHUMD�

�� %DJL�8QLYHUVLWDV

D� 'DSDW���PHQDPEDK���OLWHUDWXU���WHQWDQJ���SURVHV�SURGXNVL�GDQ�IRUHFDVWLQJ

GLVXDWX� SHUXVDKDDQ� EHUWXMXDQ� PHQDPEDK� LOPX� SHQJHWDKXDQ� GDQ�

ZDZDVDQ�SDGD�VHWLDS�PDKDVLVZD�\DQJ�PHPEDFDQ\D�

E� 'DSDW�PHQ\HGLDNDQ�OLWHUDWXU�DFXDQ�\DQJ�EHUJXQD�EDJL�PDKDVLVZD�\DQJ�

EHUPLQDW�DNDQ�SHUPDVDODKDQ�LQL�

��� 6LVWHPDWLND�/DSRUDQ�3UDNWHN�.HUMD�/DSDQJDQ

6LVWHPDWLND����SHQXOLVDQ����GDODP����ODSRUDQ����SUDNWHN����NHUMD����ODSDQJDQ����GL�

37��5RPL�9LROHWD VHEDJDL�EHULNXW��

%$%�, 3(1'$+8/8$1

3DGD�EDE�LQL�EHULVL�WHQWDQJ�ODWDU�EHODNDQJ��SHUXPXVDQ�PDVVDODK��WXMXDQ�

SUDNWLNXP�� %DWDVDQ� PDVDODK�� DVXPVL�DVXPVL�� VHUWD� VLVWHPDWLND�

SHQXOLVDQ�ODSRDQ�
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%$%�,, 7,1-$8$1�3867$.$

%DE� LQL�EHULVL� GDVDU�GDVDU� WHRUL� \DQJ�GLJXQDNDQ�XQWXN�PHQJRODK�GDQ�

PHQJDQDOLVD� GDWD�GDWD� \DQJ� GLSHUROHK� \DQJ� GLJXQDNDQ� GDODP�

PHQ\HOHVDLNDQ�SHQ\XVXQDQ�ODSRUDQ�LQL�

%$%�,,, 3526(6�352'8.6,

%DE�LQL�EHULVL�WHQWDQJ�SURVHV�SURGXNVL�GL�37�5RPL�9LROHWD�

%$%�,9 78*$6�.+8686

%DE� LQL� EHULVL� WHQWDQJ� WXJDV� NKXVXV� PHQJHQDL� IRUHFDVWLQJ� SDGD�

SHUXVDKDDQ�37��5RPL�9LROHWD

%$%�9� 3(0%$+$6$1

0HPEDQGLQJNDQ� DQWDUD� WHRUL� GDQ� NHQ\DWDDQ� GLODSDQJDQ� GDUL� VLVWHP�

SURGXNVL�GDQ�WXJDV�NKXVXV�

%$%�9, .(6,038/$1�'$1�6$5$1

'DODP� EDE� LQL� EHULVLNDQ� PHQJHQDO� LQWL� VDUL�NHVLPSXODQ� WHUKDGDS�

SHUPDVDODKDQ� \DQJ� WHODK� GLEDKDV� VHUWD� PHPEHULNDQ� VDUDQ� \DQJ�

EHUPDQIDDW͘

'$)7$5�3867$.$

/$03,5$1


