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����/DWDU�%HODNDQJ
&DEDL� UDZLW� �&DSVLFXP� IUXWHVFHQV� /��� PHUXSDNDQ� VDODK� VDWX� WDQDPDQ�

KRUWLNXOWXUD� GDUL� MHQLV� VD\XUDQ� \DQJ�EDQ\DN�GLSHUOXNDQ�ROHK�PDV\DUDNDW� VHEDJDL�

SHQ\HGDS� UDVD� PDVDNDQ�� .HEXWXKDQ� FDEDL� UDZLW� FXNXS� WLQJJL� \DLWX� VHNLWDU�

�NJ�NDSLWD�WDKXQ��%HUGDVDUNDQ�KDVLO�VHQVXV�SHUWDQLDQ�\DQJ�GLODNXNDQ�%36���������

FDEDL� UDZLW�PHUXSDNDQ� MHQLV� WDQDPDQ� KROWLNXOWXUD� VHPXVLP� \DQJ� SDOLQJ� EDQ\DN�

GLXVDKDNDQ� ROHK� UXPDK� WDQJJD� GL� ,QGRQHVLD� ����������� UXPDK� WDQJJD�>�@� $JDU�

NHEXWXKDQ�FDEDL�UDZLW�GL�SDVDUDQ�GDSDW�VHODOX�WHUSHQXKL��PDND�GLEXWXKNDQ�VHEXDK�

PHWRGH�SHQDQDPDQ�\DQJ�PDPSX�PHPEXDW�WDQDPDQ�FDEDL�UDZLW�WXPEXK�OHELK�FHSDW�

MLND�GLEDQGLQJNDQ�GHQJDQ�PHWRGH�\DQJ�SDGD�XPXPQ\D�PHQJJXQDNDQ�WDQDK�VHEDJDL�

PHGLD�WDQDPQ\D�

$HURSRQLN� PHUXSDNDQ� VXDWX� FDUD� EHUFRFRN� WDQDP� VD\XUDQ� GL� XGDUD� WDQSD�

SHQJJXQDDQ� WDQDK�� QXWULVL� GLVHPSURWNDQ� SDGD� DNDU� WDQDPDQ�� FDLUDQ QXWULVL�

GLVHPEXUNDQ�GDODP�EHQWXN�NDEXW�KLQJJD�PHQJHQDL�DNDU� WDQDPDQ��$NDU� WDQDPDQ�

\DQJ� GLWDQDP� PHQJJDQWXQJ� DNDQ� PHQ\HUDS� ODUXWDQ� KDUD� WHUVHEXW>�@� 0HWRGH�

DHURSRQLN� GLNHPEDQJNDQ� SHUWDPD� NDOL� SDGD� WDKXQ� ���������DQ� ROHK� 1$6$��

'HSDUWHPHQ�ULVHW�1$6$�EHUXVDKD�PHQXPEXKNDQ�WDQDPDQ�SDGD�JUDYLWDVL�UHQGDK��

SURGXNVL� WLQJJL� GDQ� WHUNRQWURO�� %XWLUDQ� DLU� �GURSOHW�� NDEXW�VSUD\� \DQJ� EDLN�

EHUXNXUDQ� VHNLWDU� ���� �P�� 3DGD� XPXPQ\D� DHURSRQLN� GLJXQDNDQ� XQWXN� WDQDPDQ�

EHUQLODL�HNRQRPLV�WLQJJL>�@�

3DGD� WDKXQ� ����� $\XE� 6XEDQGL� GDQ� 0XKDPPDG :LGRGR� GDUL 81,.20�

%DQGXQJ� PHODNXNDQ� SHUEDQGLQJDQ� KDVLO� SHUWXPEXKDQ� DQWDUD� WDQDPDQ� \DQJ�

GLWDQDP�SDGD WDQDK�VHEDJDL PHGLD�WDQDPQ\D�GHQJDQ�WDQDPDQ�\DQJ�GLWDQDP�SDGD�

VLVWHP�DHURSRQLN��7DQDPDQ�\DQJ�GLJXQDNDQ�DGDODK�WDQDPDQ�VDZL��+DVLOQ\D��VHWHODK�

��� KDUL�� WDQDPDQ� VDZL� \DQJ� GLWDQDP� SDGD� WDQDK� PHPLOLNL� SHUWXPEXKDQ� WLQJJL�

VHEHVDU� ���� FP� VHGDQJNDQ� WDQDPDQ� VDZL� \DQJ� GLWDQDP� SDGD� VLVWHP� DHURSRQLN�

PHPLOLNL� SHUWXPEXKDQ� WLQJJL� VHEHVDU� ���� FP>�@�� +DO� LQL� PHQXQMXNDQ� EDKZD�

WDQDPDQ�\DQJ�GLWDQDP�SDGD�VLVWHP�DHURSRQLN�PHPLOLNL�SHUWXPEXKDQ�\DQJ� OHELK�
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FHSDW�MLND�GLEDQGLQJNDQ�GHQJDQ�WDQDPDQ�\DQJ�GLWDQDP�SDGD�WDQDK�VHEDJDL�PHGLD�

WDQDPQ\D��3DGD�WDKXQ�\DQJ�VDPD��(OVD\HG�.KDWHU�GDUL�%HQKD�8QLYHUVLW\�PHODNXNDQ�

SHUEDQGLQJDQ� KDVLO� SHUWXPEXKDQ� DQWDUD� WDQDPDQ� \DQJ� GLWDQDP� SDGD� VLVWHP�

KLGURSRQLN�GHQJDQ�WDQDPDQ�\DQJ�GLWDQDP�SDGD�VLVWHP�DHURSRQLN��7DQDPDQ�\DQJ�

GLJXQDNDQ� DGDODK� WDQDPDQ� VHODGD��+DVLOQ\D�� VHWHODK� ��� KDUL� WDQDP�� VHODGD� \DQJ�

GLWDQDP� SDGD� VLVWHP� KLGURSRQLN� PHPLOLNL� PDVVD� VHEHVDU� ������� J� VHGDQJNDQ�

WDQDPDQ�\DQJ�GLWDQDP�SDGD�VLVWHP�DHURSRQLN�PHPLOLNL�PDVVD�VHEHVDU��������J>�@��

+DO�LQL�PHQXQMXNDQ�EDKZD�WDQDPDQ�\DQJ�GLWDQDP�SDGD�VLVWHP DHURSRQLN�PHPLOLNL�

SHUWXPEXKDQ�\DQJ� OHELK� FHSDW� MLND�GLEDQGLQJNDQ�GHQJDQ� WDQDPDQ�\DQJ�GLWDQDP�

SDGD�VLVWHP�KLGURSRQLN�

0HWRGH�SHQDQDPDQ�\DQJ�DNDQ�GLJXQDNDQ�SDGD� SHQHOLWLDQ� LQL� DGDODK�PHWRGH�

DHURSRQLN� NDUHQD� WDQDPDQ� \DQJ� GLWDQDP� SDGD� VLVWHP� DHURSRQLN� PHPLOLNL�

SHUWXPEXKDQ�\DQJ� OHELK� FHSDW� MLND�GLEDQGLQJNDQ�GHQJDQ� WDQDPDQ�\DQJ�GLWDQDP�

SDGD� VLVWHP� KLGURSRQLN� PDXSXQ� PHGLD� WDQDK� 6HGDQJNDQ� WDQDPDQ� \DQJ� DNDQ�

GLJXQDNDQ�SDGD�SHQHOLWLDQ�LQL�DGDODK�FDEDL�UDZLW�GLNDUHQDNDQ�NHEXWXKDQQ\D�\DQJ�

WLQJJL� GL� ,QGRQHVLD� 1DPXQ�� VHWLDS� VLVWHP� DHURSRQLN \DQJ� WHODK� GLEXDW� SDGD�

SHQHOLWLDQ� VHEHOXPQ\D PHPLOLNL� GXUDVL� GDQ� LQWHUYDO� SHQ\HPSURWDQ� QXWULVL� \DQJ�

EHUEHGD�EHGD��2OHK� NDUHQD� LWX�� SHQHOLWLDQ� LQL�PHPLOLNL� WXMXDQ� XQWXN�PHQJHWDKXL�

SHQJDUXK� GDUL� SHUEHGDDQ� GXUDVL� GDQ� LQWHUYDO� SDGD� VLVWHP� DHURSRQLN� WHUKDGDS�

SHUWXPEXKDQ�WDQDPDQ�\DQJ�GLWDQDP�SDGD�VLVWHP�DHURSRQLN�WHUVHEXW�

����5XPXVDQ�0DVDODK
$GDSXQ�UXPXVDQ�PDVDODK�\DQJ�GL�EDKDV�GDODP�SHQHOLWLDQ�LQL�VHEDJDL�EHULNXW�

�� %DJDLPDQD�SHQJDUXK YDULDVL GXUDVL�GDQ�LQWHUYDO�SHQ\HPSURWDQ SDGD�VLVWHP�

SHUWDQLDQ�DHURSRQLN�WHUKDGDS�SHUWXPEXKDQ WDQDPDQ�FDEDL�UDZLW"

����7XMXDQ�3HQHOLWLDQ
$GDSXQ�PHQJHQDL�KDVLO�GDUL�SHQHOLWLDQ�\DQJ�GL�EDKDV�GDODP�WXMXDQ�SHQHOLWLDQ��

VHEDJDL�EHULNXW���

�� 0HQJHWDKXL�SHQJDUXK�GDUL�YDULDVL GXUDVL�GDQ� LQWHUYDO�SHQ\HPSURWDQ SDGD�

VLVWHP�SHUWDQLDQ�DHURSRQLN�WHUKDGDS�SHUWXPEXKDQ WDQDPDQ�FDEDL�UDZLW�
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����%DWDVDQ�0DVDODK
%DWDVDQ�PDVDODK�SDGD�SHQHOLWLDQ�LQL�VHEDJDL�EHULNXW��

�� 2EMHN�SHQHOLWLDQ�\DQJ�GLJXQDNDQ�KDQ\D� WHUEDWDV� SDGD� WDQDPDQ�&DEDL�

5DZLW �&DSVLFXP�)UXWHVFHQV /���

�� 3DUDPHWHU�\DQJ�GDSDW�GLNHQGDOLNDQ�SDGD�SHQHOLWLDQ� LQL�KDQ\D� WHUEDWDV�

SDGD�YDULDVL�GXUDVL�GDQ�LQWHUYDO�SHQ\HPSURWDQ�

�� 3DUDPHWHU�VHODLQ�YDULDVL�GXUDVL�GDQ�LQWHUYDO�SHQ\HPSURWDQ GLDVXPVLNDQ�

WLGDN�PHPLOLNL�GDPSDN�\DQJ�VLJQLILNDQ�WHUKDGDS�KDVLO�SHQHOLWLDQ�NDUHQD�

VHOXUXK VLVWHP \DQJ�GLJXQDNDQ�SDGD�SHQHOLWLDQ�LQL�GLMDODQNDQ�GL�ZDNWX�

GDQ� WHPSDW� \DQJ� VDPD� VHKLQJJD VHOXUXK� WDQDPDQ� \DQJ� DGD� DNDQ�

PHQGDSDWNDQ� SHUODNXDQ� \DQJ� VDPD�� � 3DUDPHWHU� \DQJ� PHPEHGDNDQ�

KDQ\D�GXUDVL�GDQ�LQWHUYDO�SHQ\HPSURWDQ�VDMD�

�� 3DUDPHWHU� ODLQ� \DQJ� WHUGDSDW� SDGD� OLQJNXQJDQ� VHODPD� SHQHOLWLDQ� LQL�

EHUODQJVXQJ�PHPLOLNL� NHPXQJNLQDQ� XQWXN�PHPSHQJDUXKL� KDVLO� DNKLU�

GDUL�SHQHOLWLDQ�LQL�

����0HWRGRORJL�3HQHOLWLDQ
3DGD�SHQHOLWLDQ� LQL�GLODNXNDQ�PHWRGH� � PHWRGH�GDODP�PHQ\HOHVDLNDQ�7XJDV�

$NKLU� $GDSXQ�PHWRGH�± PHWRGH�\DQJ�GLODNXNDQ�VHEDJDL�EHULNXW��

�� 6WXGL�/LWHUDWXU

7DKDS� SHUWDPD� SDGD� SHQHOLWLDQ� LQL� DGDODK� VWXGL� OLWHUDWXU�� 6WXGL�

OLWHUDWXU� \DQJ� GLODNXNDQ� DGDODK� PHQJXPSXONDQ� UHIHUHQVL� GDUL� MXUQDO�

SHQHOLWLDQ��EXNX�UHIHUHQVL�GDQ�ZHEVLWH�UHVPL��/LWHUDWXU�\DQJ�GLEXWXKNDQ�

DQWDUD� ODLQ�PHQJHQDL� V\DUDW� WXPEXK� WDQDPDQ� FDEDL� UDZLW�� SHUEHGDDQ�

VLVWHP� DHURSRQLN�� KLGURSRQLN�� GDQ� PHGLD� WDQDK� VHUWD� GHVDLQ� VLVWHP�

DHURSRQLN�\DQJ�VXGDK�DGD�

�� 0HQHQWXNDQ�GHVDLQ�GDQ�VSHVLILNDVL�SDGD�VLVWHP \DQJ�DNDQ�GLJXQDNDQ

6HWHODK�GLODNXNDQ�VWXGL�OLWHUDWXU��PDND�ODQJNDK�VHODQMXWQ\D�DGDODK�

PHQHQWXNDQ� GHVDLQ� VSHVLILNDVL� GDQ� FDUD� NHUMD� VLVWHP� EHUGDVDUNDQ�

UHIHUHQVL�UHIHUHQVL�\DQJ�WHODK�GLGDSDWNDQ�

�� 3HPEXDWDQ�6LVWHP
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3HPEXDWDQ�V\VWHP�GLODNXNDQ�EHUGDVDUNDQ�GHVDLQ��VSHVLILNDVL��VHUWD�

FDUD� NHUMD� \DQJ� WHODK� GLWHQWXNDQ� VHEHOXPQ\D�� 6HWHODK� V\VWHP� VHOHVDL�

GLEXDW��PDND� WDQDPDQ� \DQJ� DNDQ� GLWHOLWL� GLOHWDNNDQ� SDGD� VLVWHP� \DQJ�

WHODK�GLEXDW�

�� 3HQJDPELODQ�'DWD

'DWD�\DQJ�DNDQ�GLDPELO�GLDQWDUDQ\D�DGDODK�SHUWXPEXKDQ�SDGD�WLQJJL�

EDWDQJ� GDQ� SDQMDQJ� DNDU��0DVLQJ�PDVLQJ� GDWD� DNDQ� GLDPELO� GL�ZDNWX�

\DQJ� EHUEHGD� GHQJDQ� LQWHUYDO� \DQJ� VDPD��'DWD�GDWD� WHUVHEXW� QDQWLQ\D�

DNDQ� GLJXQDNDQ� XQWXN� PHOLKDW� SHUEHGDDQ� SHUWXPEXKDQ� \DQJ� WHUMDGL�

NDUHQD�SHUEHGDDQ�GXUDVL�GDQ�LQWHUYDO�SHQ\HPSURWDQ�

�� 3HQXOLVDQ�/DSRUDQ

+DVLO�GDUL�SHQHOLWLDQ�GLQDUDVL�GDODP�EHQWXN� WXOLVDQ�DJDU� LQIRUPDVL�

\DQJ�GLEHULNDQ�GDSDW�GLSDKDPL�ROHK�SHPEDFD�


