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��� /DWDU�%HODNDQJ
%HEHUDSD� LQVWDVL� GL� OXDU�QHJHUL� VHGDQJ�PHQJHPEDQJNDQ�NRQVWHODVL� VDWHOLW�

XQWXN� EHUEDJDL� NHSHUOXDQ�� � 6DODK� VDWX� MHQLV� VDWHOLW� \DQJ� GDSDW� GLJXQDNDQ� XQWXN�
NRPXQLNDVL� VDWX� LQL� DGDODK� VDWHOLW� PLNUR� VHEDJDL� SHQDQJNDS�� SHQ\LPSDQ� GDQ�
SHQJLULP� GDWD� VDWHOLW�� 7HNQRORJL� NRQVWHODVL� VDWHOLW� WHQWXQ\D� PHPEXWXKNDQ� OHELK�
GDUL� VDWX� VDWHOLW� XQWXN� SHQJDPELODQ� GDQ� SHQJLULPDQ� GDWD�� 7HNQRORJL� NRQVWHODVL�
VDWHOLW� DGDODK�GHQJDQ�PHOHWDNNDQ�EHEHUDSD�VDWHOLW�SDGD�RUELW� WHUWHQWX�DJDU� VDWHOLW�
ELVD� VDOLQJ� EHUNRPXQLNDVL�� �'DODP� NRPXQLNDVL� DQWDU� VDWHOLW� WHUVHEXW� GLEXWXKNDQ�
VXDWX�EORN�WDPEDKDQ�\DLWX�,QWHU�6DWHOOLWH�/LQN �,6/���

6XDWX�VLVWHP�,6/�PHPEXWXKNDQ�VXDWX�PHGLD�WUDQVPLVL�EHUXSD�DQWHQD��3DGD�
VLVWHP�,6/�VDWHOLW�EHUJHUDN�SDGD�RUELW�/(2������± �����NP��VHULQJ�WHUMDGL�SXWDUDQ�
LRQ� \DQJ� GLVHEXW� GHQJDQ� HIHN� URWDVL� IDUDGD\� \DQJ� GDSDW� PHQ\HEDENDQ�
3RODUL]DWLRQ� /RVV� )DFWRU �3/)�� >�@�� VHKLQJJD� DQWHQD� \DQJ� GLGHVDLQ� KDUXV�
PHQJKDVLONDQ� SRODULVDVL� VLUNXODU� \DQJ� EHUNHUMD� SDGD� GXD� PRGH�� \DLWX� PRGH�
WUDQVPLW GDQ� UHFHLYH \DQJ� EHUNDUDNWHULVWLN� 5LJKW� +DQGHG� &LUFXODUO\� 3RODUL]HG
�5+&3��GDQ�/HIW�+DQGHG�&LUFXODUO\�3RODUL]HG �/+&3��

3DGD� SHQHOLWLDQ� VHEHOXPQ\D� WHODK� GLGHVDLQ� DQWHQD� 6�EDQG� EHUSRODULVDVL�
VLUNXODU� XQWXN� NRPXQLNDVL� LQWHU�VDWHOOLWH� OLQN�� QDPXQ� SDUDPHWHU� +3%:� \DQJ�
GLKDVLONDQ� VDDW� DQWHQD� GLWHPSHONDQ� SDGD� SURWRW\SH VDWHOLW� WLGDN� WHUSHQXKL� \DLWX�
VHEHVDU� �� ��ι�� 6HKLQJJD� SDGD� SHQHOLWLDQ� LQL� GLGHVDLQ� DQWHQD� \DQJ� GDSDW�
PHQJKDVLONDQ�+3%:�������NHWLND�GLWHPSHONDQ�SDGD�SURWRW\SH VDWHOLW�GHQJDQ�FDUD�
PHQDPEDKNDQ� (OHFWURPDJQHWLF� %DQG� *DS �(%*��� (OHFWURPDJQHWLF� %DQG� *DS�
GDSDW� PHQHNDQ� DUXV� SHUPXNDDQ�� PHQLQJNDWNDQ� HILVLHQVLNDQ� UDGLDVL�� GDQ�
PHPSHUOHEDU� EDQGZLGWK�� 6HKLQJJD� +3%: DQWHQD� WLGDN� WHUSHQJDUXK� VHFDUD�
VLJQLILNDQ� WHUKDGDS� SURWRW\SH VDWHOLW� 3DGD� DQWHQD�� (OHFWURPDJQHWLF� %DQG� *DS
�(%*�� DNDQ� GLWHPSDWNDQ� GLDWDV� JURXQGSODQH GHQJDQ� FDUD� GLVHEDUNDQ� GLDWDV�
VXEVWUDW�
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��� 7XMXDQ�3HQHOLWLDQ
7XMXDQ�SHQHOLWLDQ�GDODP�WXJDV�DNKLU�LQL�DGDODK�

�� 0HUDQFDQJ�GDQ�PHUHDOLVDVLNDQ� DQWHQD�SDWFK VLUNXODU� GHQJDQ� VXEVWUDW�(SR[\�
)5�� GHQJDQ�SHQFDWXDQ�GXDO�IHHG�RUWKRJRQDO PHQJJXQDNDQ�(OHFWURPDJQHWLF�
%DQG� *DS �(%*�� \DQJ� GDSDW� PHQJXUDQJL� MDUDN DQWDUD� SURWRW\SH VDWHOLW�
GHQJDQ�DQWHQD�

�� 0HQJDQDOLVD�SHQJDUXK�VWUXNWXU�(%*�WHUKDGDS�NDUDNWHULVWLN�SDUDPHWHU�DQWHQD�
�� 0HQJDQDOLVLV� SHUIRUPDQVL� DQWHQD� MLND� GLJXQDNDQ� SDGD� VLVWHP� NRPXQLNDVL�

LQWHU�VDWHOOLWH�OLQN�
��� 5XPXVDQ�0DVDODK

5XPXVDQ PDVDODK�GDODP�WXJDV�DNKLU�LQL�DGDODK�
�� %DJDLPDQD� FDUD� PHUDQFDQJ� DQWHQD� EHUSRODULVDVL� VLUNXODU� GHQJDQ� SHQFDWXDQ�

GXDO�IHHG�RUWKRJRQDO GHQJDQ�EHDPZLGWK������ VDDW�DQWHQD�GLWHPSHONDQ�SDGD�
SURWRW\SH VDWHOLW�

�� %DJDLPDQD�SHQJDUXK�VWUXNWXU�(%*�WHUKDGDS�NDUDNWHULVWLN�SDUDPHWHU�DQWHQD�
�� %DJDLPDQD�SHUEDQGLQJDQ�DQWHQD�KDVLO�SHUKLWXQJDQ�GDQ�VLPXODVL�GHQJDQ�KDVLO�

DQWHQD�UHDOLVDVL�

��� %DWDVDQ�0DVDODK
%DWDVDQ�PDVDODK GDODP�WXJDV�DNKLU�LQL�DGDODK�

�� 3HQHOLWLDQ� WHUIRNXV� SDGD� GHVDLQ� GDQ� UHDOLVDVL� DQWHQD� VHUWD� DQDOLVLV�
SHUIRUPDQVLQ\D XQWXN�PHQJDWDVL�MDUDN DQWDUD�DQWHQD�GDQ�SURWRW\SH VDWHOLW�

�� 3DUDPHWHU� \DQJ� GLEDKDV� GDODP� WXJDV� DNKLU� LQL� DGDODK� %HDPZLGWK�� *DLQ��
96:5��5HWXUQ�/RVV��$[LDO�5DWLR��3RODULVDVL��GDQ�3RODUDGLDVL�

�� 3HQJXMLDQ� NLQHUMD� DQWHQD� WHUEDWDV� SDGD� VLVWHP� LQWHU� VDWHOOLWH� OLQN
PHQJJXQDNDQ�SODWIRUP�EHUXSD�SURWRW\SH�UDQJND�VDWHOLW��8�\DQJ�WHUEXDW�GDUL�
VWHHO�DOOR\�
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��� 0HWRGRORJL�3HQHOLWLDQ
3HQHOLWLDQ� SDGD� WXJDV� DNKLU� LQL� GLODNXNDQ� GHQJDQ� SHQGHNDWDQ�

HNVSHULPHQWDO�PHQJJXQDNDQ�SHUKLWXQJDQ VHEDJDL�DFXDQ�XNXUDQ�DZDO GDUL�GLPHQVL�
DQWHQD� \DQJ DNDQ GLUDQFDQJ�� VHUWD� PHQJJXQDNDQ� (%*� XQWXN� PHQJDWDVL� MDUDN�
DQWDUD� DQWHQD� GDQ� SURWRW\SH� VDWHOLW� VHUWD PHODNXNDQ� RSWLPLVDVL� GHVDLQ� DQWHQD�
GHQJDQ� SHUDQJNDW� OXQDN� GDQ� PHQJDQDOLVLV� SDUDPHWHU�SDUDPHWHU� DQWHQD� \DQJ�
GLGHVDLQ� 6HWHODK�LWX�DQWHQD�GLUDQFDQJ�GDODP�EHQWXN�IDEULNDVL�\DQJ�VHVXDL�GHQJDQ�
KDVLO� VLPXODVL� GHQJDQ�SHUDQJNDW� OXQDN� .HPXGLDQ� GLODNXNDQ�SHQJXNXUDQ�PHGDQ�
MDXK� GDQ� PHGDQ� GHNDW� GDUL� DQWHQD� KDVLO� IDEULNDVL�� -LND� KDVLO� VLPXODVL� GDQ�
SHQJXNXUDQ� VXGDK� GL� GDSDWNDQ� PDND� VHODQMXWQ\D� GLODNXNDQ� DQDOLVLV� WHUKDGDS�
NHGXDQ\D�
��� 6LVWHPDWLND�3HQXOLVDQ�

6LVWHPDWLND�SHQXOLVDQ�SDGD�7XJDV�$NKLU�LQL�WHUGLUL�GDUL���EDE��%DE�SHUWDPD�
PHQMHODVNDQ�PHQJHQDL�ODWDU�EHODNDQJ��WXMXDQ��PHWRGRORJL��GDQ�SHQJHQDODQ�VHFDUD�
XPXP�PHQJHQDL�SHUPDVDODKDQ�\DQJ�GLDQJNDW��VHUWD�NRQVWULEXVL�GDODP�WXJDV�DNKLU�
LQL�� %DE� NHGXD� PHQ\HGLDNDQ� WHRUL�WHRUL� GDVDU� \DQJ� GLJXQDNDQ� VHSHUWL� LQWHU�
VDWHOOLWH� OLQN�� GDQ� DQWHQD� PLNURVWULS�� %DE� WLJD� PHQMHODVNDQ� SURVHV� SHQHQWXDQ�
VSHVLILNDVL� GDQ� SHUDQFDQJDQ� DQWHQD� PHQJJXQDNDQ� PHWRGH�PHWRGH� WHUNDLW��
6HPHWDUD� LWX�� EDE� HPSDW� EHULVL� WHQWDQJ� SURVHV� SHQJXNXUDQ� GDQ� YHULILNDVL� GDUL�
DQWHQD� KDVLO� SHUDQFDQJDQ� VHUWD� DQDOLVLV� PHQJHQDL� NDUDNWHULVWLN� DQWHQD� WHUVHEXW��
3DGD� EDE� OLPD� EHULVL� WHQWDQJ� NHVLPSXODQ� \DQJ� GLDPELO� GDUL� SURVHV� SHUDQFDQJDQ�
GDQ�UHDOLVDVL�VHUWD�DQDOLVLV��GDQ�EHULVL�SXOD�VDUDQ�SHQJHPEDQJDQ�XQWXN�SHQHOLWLDQ�
VHODQMXWQ\D�


