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/DWDU�%HODNDQJ�

5RERW� DGDODK� VDODK� VDWX� WHNQRORJL� \DQJ� GLFLSWDNDQ� XQWXN� PHPEDQWX�

PHULQJDQNDQ�SHNHUMDDQ�PDQXVLD��'DODP�DUWL�OXDV�URERW�DGDODK�VXDWX�DODW�\DQJ�SDGD�

EDWDVDQ�EDWDVDQ�WHUWHQWX�GDSDW�EHNHUMD�VHFDUD�RWRPDWLV�VHVXDL�GHQJDQ�SHULQWDK�GDUL�

SHUDQFDQJQ\D�

5RERWLND�,QGRQHVLD�EHUNHPEDQJ�VHWLDS�WDKXQQ\D��SHUNHPEDQJDQ�LQL�GDSDW�

GLOLKDW� GDUL� GHQJDQ� VHULQJ� GLDGDNDQQ\D� NRQWHV� URERW� ROHK� 'LUHNWRUDW� -HQGUDO�

3HQGLGLNDQ�7LQJJL� �',.7,�� VHUWD� EHEHUDSD� LQVWDQVL� SHQGLGLNDQ�� \DQJ� SHVHUWDQ\D�

EDLN�GLWLQJNDW�SHODMDU��6'�603�60$�6HGHUDMDW���WLQJNDW�0DKDVLVZD�

6DODK� VDWX� NRQWHV� URERW� \DQJ� EDUX� GLDGDNDQ� GL� ,QGRQHVLD� WDKXQ� ����� LQL�

DGDODK� .RQWHV� 5RERW� 6HSDN� %ROD� ,QGRQHVLD�� 3DGD� .RQWHV� 5RERW� 6HSDN� %ROD�

,QGRQHVLD�LQL�PHQJDFX�SDGD�DWXUDQ�.RQWHV�5RERW�6HSDN�%ROD�,QWHUQDVLRQDO�\DLWX�

5RER&XS��5RER&XS�DGDODK�PHUXSDNDQ�NRPSHWLVL�URERW�VHSDN EROD�UHVPL�WLQJNDW�

GXQLD�GL�EDZDK�RUJDQLVDVL�5RER&XS��KWWS ��ZZZ�URERFXS�RUJ���OD\DNQ\D�RUJDQLVDVL�

),)$�GDODP�NHMXDUDDQ�GXQLD�VHSDN EROD�PDQXVLD��SDGD�5RER&XS�WHUGDSDW�EHEHUDSD�

NDWHJRUL� ORPED�� QDPXQ� SDGD� .RQWHV� 5RERW� 6HSDN� %ROD� ,QGRQHVLD� KDQ\D�

PHQJDGRSVL���NDWHJRUL�ORPED��\DLWX�5RERW�6HSDN�%ROD�%HURGD GDQ�5RERW�6HSDN�

%ROD +XPDQRLG�

/D\DNQ\D�SHUORPEDDQ�VHSDN�EROD�SDGD�PDQXVLD�SDGD�.RQWHV�5RERW�6HSDN�

%ROD�MXJD�VDQJDW�PHPEXWXKNDQ�NHFHSDWDQ�GDQ�NHWHSDWDQ�SHUJHUDNDQ�URERW�VHKLQJJD�

GDSDW� PHPDNVLPDONDQ� GDODP�PHQFHWDN� JRO�� 8QWXN� LWX� VLVWHP� NRQWURO� VDQJDWODK�

SHQWLQJ�� VDODK� VDWX� VLVWHP�NRQWURO� DGDODK�QDYLJDVL� DWDX�SHUHQFDQDDQ� MDOXU�� �3DGD�

DSOLNDVL�URERW�GLNHQDO�LVWLODK�SRVLVL�UHODWLI�GDQ�SRVLVL�DEVROXW��3RVLVL�DEVROXW DGDODK�

VHNXPSXODQ� GDWD� \DQJ� GLJXQDNDQ�PHODOXL� SHUKLWXQJDQ� XQWXN�PHQHQWXNDQ� SRVLVL�

URERW��VHGDQJNDQ�SRVLVL�UHODWLI�PHUXSDNDQ�KDQ\D�SHUNLUDDQ�VDMD��'HQJDQ�NHDNXUDWDQ�

SRVLVL� VDQJDW� PHPSHQJDUXKL� SHQJDPELODQ� NHSXWXVDQ� SHUJHUDNDQ� URERW�� GLPDQD�

SHQHQWXDQ� SHUJHUDNDQ� WHUVHEXW� GDSDW� GLSHQJDUXKL� ROHK� GDWD� PDVXNDQ EHEHUDSD�

VHQVRU�\DQJ�DGD�SDGD�URERW�
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.HDVOLDQ�3HQHOLWLDQ

3DGD� SHQHOLWLDQ� WHUGDKXOX \DQJ PHQMHODVNDQ� WHQWDQJ� SDWK� WUDFNLQJ� \DQJ�

PHQJJXQDNDQ���EXDK�URGD�GLIHUHQVLDO DWDX EHUJHUDN�GXD DUDK �PDMX�GDQ�PXQGXU�

GHQJDQ�VHQVRU�URWDU\�HQFRGHU \DQJ�NHPXGLDQ�GLRODK�GHQJDQ�PHWRGH�RGRPHWU\�\DQJ�

NHPXGLDQ�PHPSHUROHK�KDVLO�WLWLN�NRRUGLQDW��SDWK��GDUL�SRVLVL�UHODWLYH URERW�VHFDUD�

UHDO WLPH GDQ�URERW�WHUVHEXW�GDSDW�EHUJHUDN�GDUL�SRVLVL DZDO�NH�SRVLVL�WXMXDQQ\D >�@�

3HQHOLWLDQ�VHUXSD�MXJD�DGDODK�SHQHOLWLDQ�WHQWDQJ�5DQFDQJ�%DQJXQ���:KHHOV�

2PQL�'LUHFWLRQDO�0RELOH�5RERW 0HQJJXQDNDQ�6HQVRU�3RVLWLRQ�6HQVLWLYH�'HYLFH

�36'��6HUWD�6HQVRU�9LVLRQ 'HQJDQ�0HWRGH�.HQGDOL )X]]\�/RJLF�&RQWUROOHU �)/&��

8QWXN� 0HQJKLQGDUL� +DODQJDQ SDGD� SHQHOLWLDQ� WHUVHEXW� KDQD\D� PHPEDKDV�

SHUJHUDNDQ�URERW�WHUKDGDS�REMHN�DWDX�GHQJDQ�NDWD�ODLQ�URERW�EHUJHUDN�PHQJKLQGDUL�

REMHN GDQ�WLGDN�PHPEDKDV�WHQWDQJ�SRVLVL�GDUL�URERW >�@�

3HQHOLWLDQ�ODLQ�\DQJ�VHUXSD�MXJD�DGDODK�SHQHOLWLDQ�WHQWDQJ�5DQFDQJ�%DQJXQ�

2PQL�:KHHOV 5RERW�'HQJDQ�5RGD�3HQJJHUDN�,QGHSHQGHQW��SDGD�SHQHOLWLDQ�WHUVHEXW�

MXJD� KDQ\D� PHPEDKDV� WHQWDQJ� SHUJHUDNDQ� RPQL� ZKHHOV \DQJ� GDSDW� EHUJHUDN�

NHVHJDODK�DUDK�GDQ�WLGDN PHPEDKDV�WHQWDQJ�NHPDPSXDQ�URERW�GDSDW�PHQJHWDKXL�

SRVLVL�URERW >�@�

3DGD�SHQHOLWLDQ�LQL�DNDQ�PHPEDKDV�WHQWDQJ�EDJDLPDQD�VLVWHP�SHUJHUDNDQ�

URERW� VHSDN� EROD� EHURGD \DQJ�PHQJJXQDNDQ� �� EXDK� URGD� RPQL� \DQJ� WHUSDVDQJ�

VHQVRU� URWDU\� HQFRGHU \DQJ�GLSDGXNDQ�GHQJDQ� VHQVRU�J\URVFRSH \DQJ�NHPXGLDQ�

GLSDGXNDQ� GHQJDQ� VLVWHP� NRQWURO�� VHODLQ� LWX� SDGD� SHQHOLWDQ� LQL� MXJD� PHPEDKDV�

EDJDLPDQ�VHEXDK�URERW���URGD�RPQL�GDSDW�EHJHUDN�NHVHJDODK�DUDK�EDLN�GLNRQWURO�

EHUMDODQ�VHFDUD�PDQXDO�PDXSXQ�RWRPDWLV�EHUGDVDUNDQ�PDVXNDQ�VHQVRU�VHQVRUQ\D�

.LQHPDWLND� PHPEHUL� VDUDQD� XQWXN� PHUXEDK� SRVLVL� DQWDU� NRRUGLQDW� JOREDO� GDQ�

NRQILJXUDVL�LQWHUQDO��'HQJDQ�PHQJJXQDNDQ�IRUZDUG�NLQHPDWLFV�XQWXN�PHQJHWDKXL�

SHUXEDKDQ�SRVLVL�URERW�GDUL�ZDNWX�NHZDNWX��VLVWHP�LQL�DNDQ�PHPHWDNDQ�SRVLVL�URERW�

GDODP�VXPEX�NDUWHVLDQ��VHKLQJJD�GLGDSDWNDQ�GDWD�SRVLVL�EHUXSD�WLWLN�NRRUGLQDW�GDQ�

DUDK�KDGDS�GDUL�URERW�WHUVHEXW��%HUGDVDUNDQ�KDO�WHUVHEXW�NHPXGLDQ�GDSDW�GLMDGLNDQ�

DFXDQ�XQWXN�SHUJHUDNDQ�NHVHJDODK�DUDK�GDQ�GDSDW�PHQXMX� WLWLN�\DQJ�GLLQJLQNDQ�

8QWXN� PHODNXNDQ� SHUJHUDNDQ� EHUGDVDUNDQ� DFXDQ� SRVLVL� DZDO� GDQ� SRVLVL� WXMXDQ�

WHUVHEXW�PHUXSDNDQ�DSOLNDVL�GDUL�LQYHUVH�NLQHPDWLF�
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5XPXVDQ�0DVDODK

5XPXVDQ�PDVDODK�GDUL�SHQHOLWLDQ�LQL�DGDODK

�� %DJDLPDQD�PHUDQFDQJ� VHEXDK� VLVWHP�NRQWURO� \DQJ� GDSDW�PHQJHWDKXL�

SRVLVL URERW�WHUKDGDS�ODSDQJDQ�PHQJJXQDNDQ�IRUZDUG�NLQHPDWLF"

�� %DJDLPDQD� PHUDQFDQJ� VHEXDK� VLVWHP� NRQWURO SHQJJHUDN SDGD� URERW�

\DQJ� GDSDW� EHUJHUDN� NHVHJDOD� DUDK� GHQJDQ� PHQJJXQDNDQ� LQYHUVH�

NLQHPDWLF�"

%DWDVDQ�0DVDODK

%DWDVDQ�PDVDODK�GDUL�SHQHOLWLDQ�LQL�DGDODK

�� 2EMHN� SHQHOLWLDQ� EHUXSD� URERW� GHQJDQ� VLVWHP� SHQJJHUDN� �� URGD�

PHQJJXQDNDQ�URGD�RPQLGLUHFWLRQDO�

�� 7LGDN�PHPEDKDV�NRPXQLNDVL�QLUNDEHO�SDGD�URERW�

�� 7LGDN� PHPEDKDV� VLVWHP� SHQGHWHNVLDQ� EROD� DWDX� FLWUD� PHQJJXQDDQ�

NDPHUD�

�� KDQ\D�PHQJJXQDNDQ�3HQJRQWURO�3URSRUVLRQDO�SDGD 3,'�

�� 6HQVRU�\DQJ�GLJXQDNDQ�DGDODK�VHQVRU�URWDU\�LQWHUQDO GDUL�PRWRU��GLPDQD�

PRWRU�'&�\DQJ�GLJXQDNDQ�DGDODK�WLSH�3ODQHWDU\�JHDUER[ PRWRU�3*���

GDQ�VHQVRU�J\URVNRS�038�����

�� 0LNURNRQWUROHU�\DQJ�GLJXQDNDQ�DGDODK�$UGXLQR�0HJD�����

�� 7HJDQJDQ�VXPEHU�XQWXN�PRWRU�DGDODK�VHEHVDU���YROW PHQJJXQDNDQ���

EXDK�EDWWDU\ MHQLV�/L3R ��VHOO \DQJ�GLUDQJNDL�VHFDUD�VHUL�

7XMXDQ�3HQHOLWLDQ

7XMXDQ�GDUL�SHQHOLWLDQ�LQL�DGDODK�

�� 0HQJLPSOHPHQWDVLNDQ� VLVWHP� JHUDN� IRUZDUG� NLQHPDWLF� SDGD� URERW�

VHSDN�EROD�EHURGD�DJDU�GDSDW�PHQJHWDKXL�SRVLVL SDGD�ODSDQJDQ�VHSDN�

EROD URERW�

�� 0HQJLPSOHPHQWDVLNDQ� VLVWHP� JHUDN� LQYHUVH� NLQHPDWLF� SDGD� URERW

VHSDN�EROD�EHURGD�DJDU PDPSX�EHUJHUDN�VHFDUD�RWRPDWLV SDGD�ODSDQJDQ�

VHSDN�EROD�URERW�
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.RQWULEXVL 7HVLV

.RQWULEXVL GDUL�SHQHOLWLDQ� LQL�DGDODK�PHPSHUEDLNL�SHUJHUDNDQ�URERW�\DQJ

\DQJ�VHEHOXPQ\D�KDQ\D�EHUJHUDN�VHFDUD�GLIHUHQVLDO�VHKLQJJD�GDSDW�EHUJHUDN�VHFDUD�

RPQL�GLUHFWLRQDO VHUWD� GDSDW� PHQJHWDKXL� SRVLVL URERW WHUKDGDS� ODSDQJDQ� \DQJ�

GLQ\DWDNDQ� GDODP� GLDJUDP� NDUWHVLDQ� \DLWX� VXPEX [�� \�� GDQ� 7KHWD GHQJDQ� QLODL�

NHVDODKDQ UDWD�UDWD�VHEHVDU�[� ��������\� �������GDQ�7KHWD  ������ VHUWD�URERW�

GDSDW� EHUJHUDN� VHFDUD� RWRPDWLV� GHQJDQ� DFXDQ� EHUXSD� GHOWD� MDUDN GHQJDQ� ZDNWX�

WHPSXK�\DQJ�VLQJNDW�\DLWX���� ± ��� GHWLN�

6LVWHPDWLND�3HQXOLVDQ

6LVWHPDWLND�SHQXOLVDQ�WHUGLUL�GDUL���EDE��\DLWX�

D� %$%�,�3(1'$+8/8$1

%DE�SHQGDKXOXDQ�EHULVL���ODWDU�EHODNDQJ��NHDVOLDQ�SHQHOLWLDQ��SHUXPXVDQ�

PDVDODK��EDWDVDQ�PDVDODK���WXMXDQ�SHQHOLWLDQ��GDQ�VLVWHPDWLND�SHQXOLVDQ�

E� %$%�,,�7,1-$8$1 3867$.$

%DE� LQL� EHULVLNDQ� PHQJHQDL� WLQMDXDQ� SXVWDND�� ODQGDVDQ� WHRUL� GDQ

KLSRWHVLV�

F� %$%�,,,�0(72'(�3(1(/,7,$1

3DGD�EDE�LQL�WHUGDSDW�XUDLDQ�ULQFL�WHQWDQJ�EDKDQ�DWDX�PDWHUL�SHQHOLWLDQ��

DODW� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ�� ODQJNDK� � ODQJNDK� SHQHOLWLDQ��

DQDOLVLV�KDVLO��GDQ�NHVXOLWDQ�NHVXOLWDQ�GDQ�FDUD�SHPHFDKDQQ\D�

G� %$%�,9�3(1*8-,$1�'$1�+$6,/�3(1(/,7,$1�

%DE�LQL�PHPXDW�KDVLO�SHQHOLWLDQ�GDQ�SHPEDKDVDQ�\DQJ�VLIDWQ\D�WHUSDGX�

GDQ�WLGDN�GLSHFDK�PHQMDGL�VXE�EDE�WHUVHQGLUL�

H� %$%�9�3(18783

%DE� LQL� EHULVL� PHQJHQDL� KDVLO� DNKLU� \DQJ� ELVD� GLVLPSXONDQ� GDUL�

SHQHOLWLDQ�\DQJ�VXGDK�GLMDEDUNDQ�


