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��� 7LQMDXDQ�3XVWDND

3HQLOLWDQ� PHQJHQDL� ,PSOHPHQWDVL� :HE� 5HVSRQVLYH� 0HQJJXQDNDQ�

)UDPHZRUN� <LL� 'DQ� (NVWHQVL� %RRVWUDS� \DQJ� GLWHUDSNDQ� SDGD� 3HPHVDQDQ�

/DSDQJDQ�3HOOH�)XWVDO�SHUQDK�GLODNXNDQ�ROHK�%DKUDHQ�HG\�������GDUL�670,.�

$.$.20� <RJ\DNDUWD�� $SOLNDVL� WHUVHEXW� PHQJKDVLONDQ� $SOLNDVL� \DQJ�

UHVSRQVLYH�VHVXDL�GHYLFH�\DQJ�GLJXQDNDQ�

'DODP� SHQHOLWLDQ� \DQJ� GLODNXNDQ� ROHK� $JXV� ,UDZDQ������� GDUL� 670,.�

$.$.20�<RJ\DNDUWD� DGDODK� DSOLNDVL� )UDPZRUN� /DUDYHO� 8QWXN� ,QIRUPDVL�

3HQXQMDQJDQ� NXOLDK� \DLWX� VHEXDK� DSOLNDVL� GDSDW� PHQ\DPSDLNDQ� LQIRUPDVL�

SHQXQMDQJ�SHUNXOLDKDQ�NHSDGD�PDKDVLVZD�GL�670,.�$.$.20�<RJ\DNDUWD�

PHODOXL�ZHE�GDQ�QRWLILNDVL�HPDLO��

'DODP� SHQHOLWLDQ� 1RYLDQWR� 1XUKLGD\DW������� GDUL� 670,.� $.$.20�

<RJ\DNDUWD�SHUQDK�PHODNXNDQ�SHQHOLWLDQ WHQWDQJ�DQDOLVLV�SHUEDQGLQJDQ�DQWDUD�

)UDPHZRUN�<LL�GHQJDQ�)UDPHZRUN�/DUDYHO��3HUEHGDDQ�VHODQMXWQ\D�\DLWX�GDUL�

SDUDPHWHU� \DQJ� GLEDQGLQJNDQ�� SDGD� SHQHOLWLDQ� LQL� GLODNXNDQ� DQDOLVL�

SHUEDQGLQJDQ�PHQJHQDL�LPSOHPHQWDVL�NRQHNVL�GDWDEDVH��LPSOHPHQWDVL�&58'��

SHUIRUPD�DSOLNDVL�� FRQWURO LQWHUIDFH��GDQ�GXNXQJDQ� OLEUDU\�GDUL�SLKDN�NHWLJD�

5DQJNXPDQ� SHQHOLWLDQ� \DQJ� SHUQDK� GLODNXNDQ� GDQ� DNDQ� GLODNXNDQ� DQWDUD�

)UDPHZRUN�<LL GHQJDQ�)UDPHZRUN�/DUDYHO VHSHUWL�SDGD�WDEHO�
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'DODP�SHQHOLWLDQ�\DQJ�GLODNXNDQ�ROHK�1XJURKR�$UL�7UL�������GDUL�670,.�

$.$.20�<RJ\DNDUWD�DGDODK�,PSOHPHQWDVL�*DPPX�3DGD�6LVWHP�3HPHVDQDQ�

/DSDQJDQ�)XWVDO�%HUEDVLV�:HE�'L�7HODJD���\DLWX�VHEXDK��DSOLNDVL�\DQJ�GDSDW

GLJXQDNDQ� XQWXN� 3HPEHULWDKXDQ� VHFDUD� RWRPDWLV� PHPEHU� WHODK� PHODNXNDQ�

SHPHVDQ� ODSDQJDQ�VHFDUD�RQOLQH�GL�7HODJD���6HWXUDQ�6OHPDQ��3HPEHULWDKXDQ�

VHFDUD�RWRPDWLV�EDKZD�WHODK�WHUGDIWDU�VHEDJDL�PHPEHU��3HPEHULWDKXDQ�VHFDUD�

RWRPDWLV�GDUL�VLVWHP�XQWXN�PHODNXNDQ�WUDQVIHU�SHPED\DUDQ�VHVXDL�SHPHVDQDQ��

GDQ�GLEHULNDQ�ZDNWX�SHPED\DUDQ���MDP�VHWHODK�PHODNXNDQ�SHPHVDQDQ�

3HQHOLWLDQ�PHQJHQDL�6LVWHP�LQIRUPDVL�SHPHVDQDQ�ODSDQJDQ� IXWVDO�EHUEDVLV�

ZHE�PRELOH�SHUQDK�GLODNXNDQ�ROHK�6HSWLDQ�6DULS�+LGD\DW�������GDUL�670,.�

$.$.20�<RJ\DNDUWD��$SOLNDVL� WHUVHEXW�PHQJKDVLONDQ� 3HPHVDQDQ� MDGZDO��

ODSRUDQ�SHQGDSDWDQ��6LVWHP�SHPED\DUDQ�

3HUEHGDDQ� DQWDUD� SHQHOLWLDQ� VHEHOXPQ\D� GHQJDQ� SHQHOLWLDQ� \DQJ VHGDQJ�

GLODNXNDQ� \DLWX� SHQHOLWLDQ� PHQJHQDL� )UDPHZRUN� ODUDYHO� XQWXN� DSOLNDVL�

SHPHVDQDQ� ODSDQJDQ� IXWVDO� GL� SRZHU� IXWVDO EHUEDVLV� ZHE�� SHQHOLWLDQ� LQL�

GLODNXNDQ�DJDU�SHODQJJDQ�\DQJ�PHPHVDQ�ODSDQJDQ�IXWVDO�WLGDN�EHQWURN�DQWDUD�

SHODQJJDQ� VDWX� GHQJDQ� ODLQQ\D� GDQ SURVHV� WUDQVDNVL� ELVD� GLODNXNDQ� GHQJDQ�

WHSDW� GDQ� DNXUDW�� $SOLNDVL� LQL� PHQJKDVLONDQ� SHPHVDQDQ� ODSDQJDQ�

IXWVDO�LQIRUPDVL�ODSDQJDQ�IXWVDO�\DQJ�NRVRQJ��GDQ�GDIWDU�SHPDNDL�ODSDQJDQ�
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��� 'DVDU�7HRUL

%HUGDVDUNDQ�ODWDU�EHODNDQJ�GDQ�WLQMDXDQ�SXVWDND�GLEHULNDQ�GDVDU�WHRUL�VHEDJDL�

EHULNXW��

����� )UDPHZRUN /DUDYHO

)UDPHZRUN�/DUDYHO GLULOLV�GLEDZDK� OLVHQVL�0,7�GHQJDQ�NRGH�VXPEHU�

\DQJ�VXGDK�GLVHGLDNDQ�ROHK�*LWKXE��VDPD�VHSHUWL�IUDPHZRUN�IUDPHZRUN�\DQJ�

ODLQ�� /DUDYHO� GLEDQJXQ� GHQJDQ� NRQVHS� 09&� �0RGHO�9LHZ�&RQWUROOHU���

NHPXGLDQ�/DUDYHO�GLOHQJNDSL�MXJD�FRPPDQG�OLQH�WRRO�\DQJ�EHUQDPD��$UWLVDQ��

\DQJ� ELVD� GLJXQDNDQ� XQWXN� SDFNDJLQJ� EXQGOH� GDQ� LQVWDODVL� EXQGOH� PHODOXL�

FRPPDQG�SURPSW� 0DND�WLGDN�KHUDQ�MLND�)UDPHZRUN�/DUDYHO�EHUEDVLV�3+3�LQL�

GLJDGDQJ�JDGDQJ�PHQMDGL�SULPDGRQD�IUDPHZRUN�EDJL�SURJUDPPHU�3+3�XQWXN�

PHPEXDW�DSOLNDVL�DSOLNDVL�\DQJ�OHELK�HOHJDQ�GDQ�GLQDPLV��.DUHQD�IUDPHZRUN�

LQL�PHQHNDQNDQ�NHVHGHUKDQDDQ�GDQ�IOHNVLELOLWDV�SDGD�GHVDLQ�Q\D��PDND�GDUL�LWX�

SHQJJXQD�IUDPHZRUN�LQL�PHQLQJNDW�GDUL�WDKXQ�NH�WDKXQ�

)LWXU�)LWXU�/DUDYHO �

%HEHUDSD� ILWXU� \DQJ� GLPLOLNL� ROHK� IUDPHZRUN� /DUDYHO� DGDODK� VHEDJDL�

EHULNXW�

%XQGOHV \DLWX� VHEXDK� ILWXU� GHQJDQ� V\VWHP� SHQJHPDVDQ� PRGXODU� GDQ�

EHUEDJDL�EXQGOH�WHODK�WHUVHGLD�XQWXN�GLJXQDNDQ�GDODP�DSOLNDVL�$QGD�

(ORTXHQW� 250 PHUXSDNDQ� SHQHUDSDQ� 3+3� ODQMXWDQ� GDUL� SROD� �DFWLYH�

UHFRUG�� PHQ\HGLDNDQ� PHWRGH� LQWHUQDO� XQWXN� PHQJDWDVL� NHQGDOD� KXEXQJDQ�

DQWDUD�REMHN�GDWDEDVH��3HPEDQJXQDQ�TXHU\�/DUDYHO�)OXHQW�GLGXNXQJ�(ORTXHQW�
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$SSOLFDWLRQ�/RJLF PHUXSDNDQ EDJLDQ�GDUL�DSOLNDVL�\DQJ�GLNHPEDQJNDQ�EDLN�

PHQJJXQDNDQ�&RQWUROOHUV�PDXSXQ�VHEDJDL�EDJLDQ�GDUL�GHNODUDVL�5RXWH��6LQWDNV�

\DQJ�GLJXQDNDQ�XQWXN�PHQGHILQLVLNDQQ\D�PLULS�GHQJDQ�\DQJ�GLJXQDNDQ�ROHK�

IUDPHZRUN�6LQDWUD�

5HYHUVH� 5RXWLQJ�� PHQGHILQLVLNDQ� KXEXQJDQ� DQWDUD� /LQN� GDQ� 5RXWH��

VHKLQJJD� MLND� VXDWX� VDDW� DGD� SHUXEDKDQ� SDGD� URXWH� VHFDUD� RWRPDWLV� DNDQ�

WHUVDPEXQJ� GHQJDQ� OLQN� \DQJ� UHOHYDQ�� .HWLND� /LQN� \DQJ� GLEXDW� GHQJDQ�

PHQJJXQDNDQ�QDPD�QDPD�GDUL�5RXWH�\DQJ�DGD��VHFDUD�RWRPDWLV�/DUDYHO�DNDQ�

PHPEXDW�85,�\DQJ�VHVXDL�

5HVWIXO�&RQWUROOHUV��PHPEHULNDQ�VHEXDK�RSWLRQ��SLOLKDQ��XQWXN�PHPLVDKNDQ�

ORJLND�GDODP�PHOD\DQL�+773�*(7�GDQ�SHUPLQWDDQ�3267�

&ODVV�$XWR�/RDGLQJ��PHQ\HGLDNDQ�RWRPDWLV�ORDGLQJ�XQWXN�FODVV�FODVV�3+3��

WDQSD�PHPEXWXKNDQ�SHPHULNVDDQ�PDQXDO� WHUKDGDS� MDOXU�PDVXNQ\D��)LWXU� LQL�

PHQFHJDK�ORDGLQJ�\DQJ�WLGDN�SHUOX�

9LHZ� &RPSRVHUV DGDODK� NRGH� XQLW� ORJLFDO� \DQJ� GDSDW� GLMDODQNDQ� NHWLND�

VHEXDK�9LHZ�GL�ORDG�

,R&� &RQWDLQHU PHPXQJNLQNDQ� XQWXN� REMHN� EDUX� \DQJ� GLKDVLONDQ� GHQJDQ�

PHQJLNXWL�SULQVLS�FRQWURO�SHPEDOLN��GHQJDQ�SLOLKDQ�FRQWRK�GDQ�UHIHUHQVL�GDUL�

REMHN�EDUX�VHEDJDL�6LQJOHWRQV�

0LJUDWLRQV PHQ\HGLDNDQ� YHUVL� VLVWHP� FRQWURO� XQWXN� VNHPD� GDWDEDVH��

VHKLQJJD�PHPXQJNLQNDQ�XQWXN�PHQJKXEXQJNDQ� SHUXEDKDQ�SDGD� EDVLV� NRGH�

DSOLNDVL� GDQ� NHSHUOXDQ� \DQJ�GLEXWXKNDQ�GDODP�PHUXEDK� WDWD� OHWDN� GDWDEDVH��

PHPSHUPXGDK�GDODP�SHQHPSDWDQ�GDQ�PHPSHUEDUXL�DSOLNDVL�



��

8QLW�7HVWLQJ��PHPSXQ\DL�SHUDQ�SHQWLQJ�GDODP�IUDPHZRUN�/DUDYHO��GLPDQD�

XQLW�WHVWLQJ�LQL�PHPSXQ\DL�EDQ\DN�WHV�XQWXN�PHQGHWHNVL�GDQ�PHQFHJDK�UHJUHVL��

8QLW�WHVWLQJ�GDSDW�GLMDODQNDQ�PHODOXL�ILWXU��DUWLVDQ�FRPPDQG�OLQH��

$XWRPDWLF� SDJLQDWLRQ PHQ\HGHUKDQDNDQ� WXJDV� GDUL� SHQHUDSDQ� KDODPDQ��

PHQJJDQWLNDQ� SHQHUDSDQ� \DQJ� PDQXDO� GHQJDQ� PHWRGH� RWRPDWLV� \DQJ�

WHULQWHJUDVL�NH�/DUDYHO��

&DUD� NHUMD� /DUDYHO� DGDODK� NHWLND� EHULQWHUDNVL� GHQJDQ� ODUDYHO�� EURZVHU�

DNDQ�PHQJLULPNDQ� UHTXHVW� NHSDGD�ZHE� VHUYHU� NHPXGLDQ� DNDQ�GLWHUXVNDQ�NH�

VLVWHP� URXWLQJ� /DUDYHO�� 5RXWHU� ODUDYHO� DNDQ� PHPSURVHV� UHTXHVW� NHPXGLDQ�

PHQJDOLKNDQQ\D�NH�PDVLQJ�PDVLQJ�FODVV�GDQ�PHWKRG�VHVXDL�GHQJDQ�UHTXHVW�XUO�

\DQJ� WHODK� GLGHILQLVLNDQ� VHEHOXPQ\D� 2OHK &RQWUROOHU�� WHUMDGL� NRPXQLNDVL�

GHQJDQ�PRGHO�MLND�GLSHUOXNDQ�GDWD�\DQJ�EHUKXEXQJDQ�GHQJDQ�GDWDEDVH� 'DODP�

EHEHUDSD� NDVXV�� FRQWUROOHU� DNDQ�PHODNXNDQ� UHQGHU� YLHZ� \DQJ� QDQWLQ\D� DNDQ�

GLNRQYHUVL�PHQMDGL�+70/�GDQ�GLNLULP�NHPEDOL�NH�EURZVHU�

'HVLJQ� SDWWHUQ� VHSHUWL� 09&� LQL� GLEXDW� XQWXN� PHPSHUPXGDK� WXJDV�

VHRUDQJ� GHYHORSHU�� 'LVLQLODK� VDODK� VDWX� NHXQJJXODQ� PHQJDSD� NLWD� KDUXV�

PLJUDVL�PXODL� EHODMDU� PHQJJXQDNDQ� IUDPHZRUN� /DUDYHO� LQL�� 'HQJDQ�

PHODNXNDQ� SHPLVDKDQ� WHUKDGDS� EHUEDJDL� ORJLND� SHPURJUDPDQ�� NLWD� DNDQ�

GLSHUPXGDK�GDODP�SHQJHPEDQJDQ�VLVWHP�VNDOD�EHVDU�VXDWX�VDDW�QDQWL�GLEDQGLQJ�

GHQJDQ�PHQJJXQDNDQ�3+3�1DWLYH� �6XJRQR�*DOLK�������
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����� 3RZHU�)XWVDO

3RZHU�)XWVDO�PHUXSDNDQ� WHPSDW� IXWVDO� \DQJ�EHUDGD�GL�%DQWDU�.XORQ��

6HQWROR��.XORQ� 3URJR�� 3RZHU� IXWVDO� LQL� EHUGLUL� SDGD� WDKXQ� ����� VDDW� LWX� GL�

GDHUDK�WHUVHEXW�EHOXP�DGD�WHPSDW�IXWVDO GDQ�MXJD�EDQ\DNQ\D�RUDQJ�\DQJ�LQJLQ�

EHUPDLQ� IXWVDO PDND� GL� GLULNDQODK� 3RZHU� )XWVDO�� +DUJD� VHZD� ODSDQJDQ� SXQ�

WHUELODQJ�WHUMDQJNDX�EDJL�WLP�WLP�\DQJ�LQJLQ�PHQ\HZD�ODSDQJDQ��7HPSDW�IXWVDO�

LQL� MXJD� PHQ\HGLDNDQ� URPSL� EDJL� \DQJ� WLGDN� SXQ\D� VHUDJDP�� �6LJLW� 6XURWR��

������

����� 0<64/

0\64/�PHUXSDNDQ�SHUDQJNDW�OXQDN�VLVWHP�PDQDMHPHQ�EDVLV�GDWD�64/�

DWDX�GDODP�EDKDVD�LQJJULV�GLVHEXW�GDWDEDVH�PDQDJHPHQW�V\VWHP��'%06��\DQJ�

PXOWLWKUHDG��PXOWL�XVHU��GHQJDQ�VHNLWDU���MXWD LQVWDODVL�GLVHOXUXK�GXQLD� /LVHQVL�

0\64/� GLEDZDK� *3/� �*HQHUDO� 3XEOLF� /LFHQVH�� VHKLQJJD� PHPXQJNLQ SDUD�

SHQJHPEDQJ�GDSDW�VHFDUD�EHEDV�PHQJJXQDNDQ�P\VTO� LQL��0HVNL�EHJLWX�SLKDN�

P\VTO� PDVLK� PHPEHUL� EDWDVDQ XQWXN� SHQJJXQDDQ� \DQJ� EHUVLIDW� NRPHUVLDO�

'DODP� GXQLD SHPURJUDPDQ� ZHE� SKS�� NHVLQDPEXQJDQ� 3+3� GHQJDQ�0\64/�

GDSDW� PHPSHUPXGDK� SHQJHPEDQJDQ� DSOLNDVL� SHUDQJNDW� OXQDN� EHUEDVLV�

ZHE VHFDUD� JUDWLV� GDQ� VWDELO�� GLNDUHQDNDQ� EDQ\DN� \DQJ� EHUSHUDQ� DNWLI� XQWXN�

PHODNXNDQ�SHQXWXSDQ�EXJ� \DQJ� WHUMDGL� 8QWXN�GDSDW�PHQJRSHUDVLNDQ�P\VTO�

XQWXN�PHODNXNDQ�PDQDMHPHQ�GDWD�GLEXWXKNDQ�NHDKOLDQ�PHQJXDVDL�EDKDVD�64/�

DWDX�6WUXFWXUHG�4XHU\�/DQJXDJH��64/�VHQGLUL�PHUXSDNDQ�NRQVHS�SHQJRSUDVLDQ�

EDVLVGDWD� WHUXWDPD� XQWXN� SHPLOLKDQ� DWDX� VHOHNVL� GDQ� SHPDVXNDQ� GDWD�� \DQJ�
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PHPXQJNLQNDQ�SHQJRSUDVLDQ�GDWD�GLNHUMDNDQ�GHQJDQ�PXGDK�VHFDUD�RWRPDWLV�

�$ULV�0XQDQGDU��������


