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5LVLNR�PHUXSDNDQ�VHEXDK�NHMDGLDQ�\DQJ�GDSDW�PHQLPEXONDQ�PDVDODK�\DQJ�GDSDW�

PHQ\HEDENDQ�NHUXJLDQ�EDJL�SHUXVDKDDQ�PDXSXQ�SHU�RUDQJ��5LVLNR�PHPLOLNL�VHEXDK�

NHPXQJNLQDQ� �SUREDELOLW\�� XQWXN� WHUMDGL� GLNDUHQDNDQ� ULVLNR� PHPLOLNL�

NHWLGDNSDVWLDQ��XQFHUWDLQW\��NDSDQ�PDVDODK�DNDQ�WHUMDGL��5LVLNR�\DQJ�WHUMDGL�GDSDW�

GLPLQLPDOLVDVL� QDPXQ� WLGDN� GDSDW� GLKLODQJNDQ� GHQJDQ� PHQHUDSNDQ� PDQDMHPHQ�

ULVLNR�� QDPXQ� GHQJDQ� SHQHUDSDQ� LQL� GDSDW� PHQJDQWLVLSDVL� GDPSDN� \DQJ�

GLWLPEXONDQ�GDQ� MXJD�PHQJRSWLPDONDQ�VWUXNWXU�PDQDMHPHQ�VWUDWHJL�GDQ�PHQMDJD�

VXPEHU� GD\D� GDQ� DVVHW� SHUXVDKDDQ� 6HFDUD� RSHUDVLRQDO�PDQDMHPHQ� ULVLNR� VDQJDW�

EHUNDLWDQ� GHQJDQ� IXQJVL�PDQDJHULDO� \DQJ� ODLQ�� NDUHQD� VHWLDS� EDJLDQ� RSHUDVLRQDO�

GLGDODP�SHUXVDKDDQ�PHQLPEXONDQ�ULVLNR��%DPEDQJ�:LGDJGR�	�1RYL�3XML�/HVWDUL��

������ 0DQIDDW�LPSOHPHQWDVL�PDQDMHPHQ�ULVLNR�\DLWX�PHPEDQWX�SHQFDSDLDQ�WDUJHW�

RUJDQLVDVL�� PHQFLSWDNDQ� VWUDWHJL� SHQDQJDQDQ� ULVLNR� \DQJ� HIHNWLI�� PHPSHUNXDW�

SURVHV�SHUHQFDQDDQ�PHPDVWLNDQ�EDKZD�VHPXD�ULVLNR�WHODK�GLSHUWLPEDQJNDQ�VHFDUD�

EDLN�GDODP�SURVHV�SHQJDPELODQ�NHSXWXVDQ��SHQFHJDKDQ�GDQ�PHQJXUDQJL�NHUXJLDQ�

\DQJ�GLDNLEDWNDQ�VHUWD�SHUEDLNDQ�GDODP�PDQDMHPHQ�RSHUDVL�PHQMDGL�OHELK�HIHNWLI�

GDQ�HILVLHQ��6LDKDDQ���������

'L� HUD� GLJLWDOLVDVL�� NHJLDWDQ� VHKDUL�KDUL�PDQXVLD� VDQJDW� WHUEDQWX�� GHQJDQ� DGDQ\D�

NHPDMXDQ� WHNQRORJL� DNWLYLWDV� VHKDUL�KDUL� GDSDW� GLODNXNDQ�KDQ\D� GHQJDQ� LQWHUQHW��

%DJL� SHUXVDKDDQ� NHPDMXDQ� WHNQRORJL� VDQJDW� PHQXQMDQJ� SURVHV� ELVQLV� SDGD�

SHUXVDKDDQ�VHKLQJJD�WHNQRORJL�PHQMDGL�DVSHN�SHQWLQJ�EDJL�NHPDMXDQ�SURGXNWLYLWDV�

SHUXVDKDDQ� 3DGD�HUD�GLJLWDO�VDDW�LQL��UHYROXVL�WHNQRORJL�LQIRUPDVL�PHPSHQJDUXKL�

WHUMDGLQ\D�SHUXEDKDQ�PDQDMHPHQ�GHQJDQ�SHPDQIDDWDQ�7,�\DQJ�GDSDW�PHPEHULNDQ�

SHUXEDKDQ�\DQJ�HIHNWLI�GDQ�HILVLHQ��

&9��%DURNDK�$EDGL�PHUXSDNDQ�SHUXVDKDDQ�\DQJ�EHUJHUDN�GLELGDQJ�SHQJLVLDQ�GDQ�

SHQFXFLDQ�JDORQ�DLU�PLQXP�GDODP�NHPDVDQ��$0'.���/RNDVL�SDEULN�LQL�EHUDGD�GL�

NDZDVDQ� 6LWX� 6LSDWDKXQDQ� \DQJ� PHUXSDNDQ� GDQDX� EXDWDQ� \DQJ� GLEDQJXQ�

SHPHULQWDK�SDGD�WDKXQ�������/RNDVL�SHUXVDKDDQ�PHPLOLNL�NHXQWXQJDQ�\DLWX��GHNDW�
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GHQJDQ�VXPEHU�PDWD�DLU�\DQJ�GDSDW�ODQJVXQJ�GL GLVWULEXVLNDQ�NH�SDEULN�VHEDJDL�VWRN�

SHQJLVLDQ�XODQJ�DLU�VHKLQJJD�GDSDW�PHPLQLPDVL�FRVW SHQGLVWULEXVLDQ�UDZ�PDWHULDO��

'DODP� PHPDNVLPDONDQ� NXDOLWDV� DLU� \DQJ� GLKDVLONDQ�� SHUXVDKDDQ� PHQJJXQDNDQ�

ILOWHU�DLU�VHEDJDL�DODW�SHQ\XOLQJDQ�DLU��

.RQGLVL� DNWXDO� GL� SHUXVDKDDQ� PHQJHQDL� SHQJHORODDQ� ULVLNR� SDGD &9�� %DURNDK�

$EDGL� VDDW� LQL� PDVLK� EHOXP� WHUGRNXPHQWDVL� GHQJDQ� EDLN� GLNDUHQDNDQ� VLVWHP�

SHQJHORODDQ�ULVLNR�SDGD�SHODSRUDQ�ULVLNR�\DQJ�DGD�PDVLK�PDQXDO�DWDX�PHQJJXQDNDQ�

NHUWDV�VHKLQJJD�WLGDN�WHUVLPSDQ�GHQJDQ�EDLN DWDX�KLODQJ� 'LNDUHQDNDQ�SHQJHORODDQ�

ULVLNR� SDGD &9�� %DURNDK� $EDGL� EHOXP� WHUGRNXPHQWDVL� GHQJDQ� EDLN� VHKLQJJD�

SHQDQJDQDQ�ULVLNR�WHUVHEXW�WLGDN�GDSDW�WHUXNXU��

3URVHV� SHQJHORODDQ� ULVLNR� PHQXUXW� ,62� ���������� PHUXSDNDQ� EDJLDQ� \DQJ�

WHULQWHJUDVL��WHUVWUXNWXU�PHQXUXW�SURVHV�ELVQLV��GDQ�PHOHNDW�SDGD EXGD\D�GDQ SUDNWLN�

PDQDMHPHQ� �6XVLOR�� ������� %HUGDVDUNDQ� ,62� ���������� SHQJHORODDQ� ULVLNR�

PHPLOLNL�NHUDQJND�NHUMD�\DLWX�SHUDQFDQJDQ��LPSOHPHQWDVL��HYDOXDVL��GDQ�SHUEDLNDQ

DWDX�VHULQJ�GLVHEXW�VHEDJDL�VLNOXV�3ODQ��'R��&KHFN��$FWLRQ �3'&$���%HUGDVDUNDQ�

ODWDU�EHODNDQJ�PDVDODK�WHUVHEXW��SHQHOLWLDQ�LQL�EHUIRNXV�SDGD�SHQJHPEDQJDQ�VLVWHP�

SHQJHORODDQ�ULVLNR�EHUEDVLV�ZHE VHVXDL�GHQJDQ�SHUV\DUDWDQ�,62�����������NODXVXO�

��� VHEDJDL�SHGRPDQ�SHQJHORODDQ�ULVLNR�

3DGD� SHQHOLWLDQ� LQL�PHPEDKDV� WHQWDQJ� SHQJHPEDQJDQ� VLVWHP� SHQJHORODDQ� ULVLNR�

\DQJ� DGD� SDGD� &9�� %DURNDK� $EDGL� PHQJJXQDNDQ� SHQGHNDWDQ� 7HFKQRORJ\�

$FFHSWDQFH� 0RGHO� �7$0�� 0HWRGH� WHUVHEXW� GLJXQDNDQ� XQWXN� PHPEDQWX�

SHUXVDKDDQ�GDODP�PHQJHPEDQJNDQ�VLVWHP�SHQJHORODDQ ULVLNR�DJDU�VHVXDL�GHQJDQ�

UHTXLUHPHQW ,62�����������NODXVXO���� GHQJDQ�PHQDPEDKNDQ�WHNQRORJL�LQIRUPDVL�

VHEDJDL�PHGLD�VDUDQD�SDGD�VLVWHPQ\D��3HQHOLWLDQ�LQL�EHUIRNXV�SDGD�SHQJHIHNWLIDQ�

VLVWHP�SHQJHORODDQ�ULVLNR�EHUEDVLV�ZHEVLWH XQWXN�VHVXDL�GHQJDQ�UHTXLUHPHQW ,62�

���������� 3DGD�SHQHOLWLDQ�LQL�GLODNXNDQ�SHQJXMLDQ�SHQJXQDDQ XQWXN�PHQJHWDKXL�

DSDNDK� SHQJJXQD� GDSDW� PXGDK� PHQJJXQDNDQ� ZHEVLWH�� EDJDLPDQD� SHUFHLYHG� RI�

XVHIXOQHVV GDQ�SHUFHLYHG�RI�HDVH WR�XVH�SDGD�KDVLO�PRFNXS�ZHEVLWH \DQJ�GLJXQDNDQ

XQWXN�PHQJXNXU�VHEHUDSD�HILVLHQ�GDQ�HIHNWLI�GDODP�PHPEDQWX�SHQJJXQD�PHQFDSDL�

WXMXDQQ\D�
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,���5XPXVDQ�0DVDODK

3HUPDVDODKDQ�\DQJ�DNDQ�GLEDKDV�GDODP�SHQHOLWLDQ�LQL�DGDODK�VHEDJDL�EHULNXW�

�� %DJDLPDQD�UDQFDQJDQ�VLVWHP�SHQJHORODDQ�ULVLNR VHVXDL�GHQJDQ�UHTXLUHPHQW�

,62�����������NODXVXO�����GL�&9��%DURNDK�$EDGL"

�� %DJDLPDQD UDQFDQJDQ�PRFNXS ZHEVLWH \DQJ�GLJXQDNDQ�XQWXN�PHQGXNXQJ�

SURVHV�SHQJHORODDQ�ULVLNR�GL�&9��%DURNDK�$EDGL"

�� %DJDLPDQD� SHQJXMLDQ� SHQJJXQDDQ�PRFNXS� ZHEVLWH EHVHUWD� DQDOLVLV� KDVLO�

PHQJJXQDNDQ� 7HFKQRORJ\� $FFHSWDQFH� 0RGHO �7$0� GL� &9�� %DURNDK�

$EDGL"

,���7XMXDQ�3HQHOLWLDQ

%HUGDVDUNDQ�UXPXVDQ�PDVDODK�\DQJ�WHODK�GLWHWDSNDQ��GLKDVLONDQ�WXMXDQ�\DQJ�DNDQ�

GLFDSDL�VHEDJDL�EHULNXW�

�� 0HUDQFDQJ VLVWHP� SHQJHORODDQ� ULVLNR� VHVXDL� GHQJDQ� UHTXLUHPHQW ,62

����������GL�&9��%DURNDK�$EDGL�

�� 0HUDQFDQJ PRFNXS� ZHEVLWH� \DQJ� GLJXQDNDQ� XQWXN� PHQGXNXQJ VLVWHP�

SHQJHORODDQ�ULVLNR�GL�&9��%DURNDK�$EDGL�

�� 0HODNXNDQ� SHQJXMLDQ� SHQJJXQDDQ� PRFNXS� ZHEVLWH� VLVWHP� SHQJHORODDQ�

ULVLNR�GL�&9�%DURNDK�$EDGL�

,���%DWDVDQ�0DVDODK

$GDSXQ EDWDVDQ�\DQJ�GLWHUDSNDQ�SDGD�SHQHOLWLDQ�LQL�

�� 5DQFDQJDQ�ZHEVLWH KDQ\D�VDPSDL�SDGD�UDQFDQJDQ�PRFNXS�

�� 3HQHOLWLDQ LQL WLGDN�VDPSDL�SDGD�WDKDS�LPSOHPHQWDVL�

,���0DQIDDW�3HQHOLWLDQ

0DQIDDW�\DQJ�GL�GDSDW�GDUL�SHQHOLWDQ�LQL�\DLWX�

�� %DJL� &9�� %DURNDK� $EDGL� GDSDW� WHUEDQWX� GDODP� PHQHUDSNDQ� VLVWHP�

SHQJHORODDQ ULVLNR EHUEDVLV� ZHEVLWH VHVXDL� GHQJDQ� UHTXLUHPHQW� ,62�

�����������
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�� %DJL� SHQHOLWL� GDSDW� PHQJDSOLNDVLNDQ� LOPX� SHQJHWDKXDQ�PHQJHQDL� VLVWHP�

SHQJHORODDQ� ULVLNR GDODP� NRQVHS� UDQFDQJDQ� GDQ� SHQHUDSDQQ\D GL� &9��

%DURNDK�$EDGL�

�� 6HEDJDL� SHGRPDQ� XQWXN� SLKDN�SLKDN� WHUWHQWX� \DQJ� LQJLQ� PHODNXNDQ�

SHQHOLWLDQ�PHQJHQDL�VLVWHP�SHQJHORODDQ�SHUXVDKDDQ�\DQJ�VHMHQLV�

,���6LVWHPDWLND�3HQXOLVDQ

6LVWHPDWLND� SHQXOLVDQ� WHUGLUL� GDUL� HQDP�%DE�� \DLWX� SHQGDKXOXDQ�� ODQGDVDQ� WHRUL�

PHWRGRORJL� SHQHOLWLDQ�� SHUDQFDQJDQ� VLPXODVL�� DQDOLVLV�� NHVLPSXODQ�� GDQ� VDUDQ��

3HQMHODVDQ�GDUL�HQDP�%DE�WHUVHEXW�GLMHODVNDQ�VHEDJDL�EHULNXW�

%DE�,� 3HQGDKXOXDQ

%DE� LQL� PHPEDKDV� PHQJHQDL� ODWDU� EHODNDQJ� GDUL� SHQHOLWLDQ� \DQJ�

GLODNXNDQ�XQWXN�PHQJLGHQWLILNDVL SHUPDVDODKDQ�\DQJ� WHUMDGL�SDGD�

VLVWHP� SHQJHORODDQ ULVLNR� GL� &9�� %DURNDK� $EDGL�� 6HWHODK� LWX��

SHUXPXVDQ�PDVDODK�\DQJ�DNDQ�PHQJDQWDUNDQ�SDGD�SHQHWDSDQ�WXMXDQ�

SHQHOLWLDQ�� EDWDVDQ� PDVDODK�� PDQIDDW� SHQHOLWLDQ�� VHUWD� VLVWHPDWLND�

SHQXOLVDQ�

%DE�,, 7LQMDXDQ�3XVWDND

%DE� LQL� PHQMHODVNDQ� PHQJHQDL� PHWRGH� \DQJ� GLJXQDNDQ� GDODP�

PHQ\HOHVDLNDQ� SHUPDVDODKDQ� \DQJ� VXGDK� GLGHILQLVLNDQ� SDGD� EDE�

VHEHOXPQ\D�� 3HPEDKDVDQ� WHRUL�PHOLSXWL� WHRUL� VLVWHP� GRNXPHQWDVL�

NHMDGLDQ ULVLNR�GHQJDQ�PHWRGH�SHQJHPEDQJDQ�VLVWHP EHVHUWD�WHRUL�

SHQGXNXQJ� \DQJ� GLJXQDNDQ� GDODP� SHUDQFDQJDQ� XVXODQ� GDQ�

LPSOHPHQWDVL��7HRUL�WHUVHEXW�GLDQWDUDQ\D�PHQFDNXS�GHILQLVL��WXMXDQ��

PDQIDDW��VHUWD�FDUD�SHQJDSOLNDVLDQ�GDUL�WHRUL�WHUVHEXW��6XPEHU�WHRUL�

\DQJ� GLJXQDNDQ� GLDPELO� GDUL� UHIHUHQVL� EXNX�EXNX� GDQ� MXUQDO�

SHQHOLWLDQ� \DQJ� EHUNDLWDQ� GHQJDQ� WRSLN� SHUPDVDODKDQ� SDGD�

SHQHOLWLDQ�GDQ�GLVHUWDNDQ�SDGD�GDIWDU�SXVWDND�

%DE�,,, 0HWRGH�3HQHOLWLDQ
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%DE� LQL� PHPEDKDV� WHQWDQJ� ODQJNDK�ODQJNDK� SHQHOLWLDQ�� /DQJNDK�

SHQHOLWLDQ� WHUVHEXW�� GLNHPEDQJDQ� VLVWHPDWLND� SHPHFDKDQ� PDVDODK�

\DQJ�PHSUHVHQWDVLNDQ� WDKDSDQ� SHUDQFDQJDQ� \DQJ� GLODNXNDQ� SDGD�

SHQHOLWLDQ�

%DE�,9� 3HQJXPSXODQ�'DWD GDQ�3HQJRODKDQ�'DWD

%DE� LQL� PHPEDKDV� SHUDQFDQJDQ� VLVWHP� SHQJHORODDQ� ULVLNR� \DQJ�

PHQMDGL� IRNXV� XWDPD� GDODP� SHQHOLWLDQ� LQL�� .HPXGLDQ� DNDQ�

PHQJXPSXONDQ�GDWD�\DQJ�GLSHUROHK�GDUL�KDVLO�UDQFDQJDQ�DODW�\DQJ�

WHODK�GLEXDW��3HQJRODKDQ�GDWD�PHOLSXWL�WDKDSDQ LPSOHPHQWDVL�KDVLO�

UDQFDQJDQ \DLWX��PHQGHILQLVLNDQ KDVLO� SHQJJXQDDQ� UDQFDQJDQ�GDQ�

WLQJNDW�HIHNWLYLWDV�GDUL�KDVLO�SHQJJXQDDQQ\D�

%DE�9 $QDOLVLV�+DVLO�5DQFDQJDQ

%DE� LQL� EHULVL� DQDOLVLV� GDUL� KDVLO� GDUL� SHUDQFDQJDQ� VLVWHP� GDQ�

SHQJXPSXODQ GDWD�� $QDOLVLV� LQL� PHPEHULNDQ� HYDOXDVL� VHUWD�

SHUEDLNDQ� WHUKDGDS� VHWLDS� NHNXUDQJDQ� GDQ� NHVDODKDQ� SDGD�

UDQFDQJDQ�GDQ�LPSOHPHQWDVL VLVWHP�SHQJHORODDQ ULVLNR�\DQJ�GLEXDW��

%DE�9, .HVLPSXODQ�GDQ�6DUDQ

%DE� LQL� EHULVL� NHVLPSXODQ� GDUL� KDVLO� DQDOLVLV� GDQ� SHQJRODKDQ�GDWD�

EHUXSD KDVLO UDQFDQJDQ�GDQ�LPSOHPHQWDVL�VLVWHP�SHQJHORODDQ�ULVLNR�

EHUEDVLV�ZHEVLWH \DQJ�PHQMHODVNDQ�WXMXDQ�SHQHOLWLDQ�LQL��.HPXGLDQ�

SDGD� %DE� LQL� MXJD� GLEHULNDQ� VDUDQ� EDJL� &9�� %DURNDK� $EDGL� GDQ�

XQWXN�SHQHOLWLDQ�VHODQMXWQ\D�


