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��� /DWDU�%HODNDQJ

7HNQRORJL� MDULQJDQ� GL� HUD� VDDW� LQL� WHODK� EHUNHPEDQJ� SHVDW�� KDPSLU� VHPXD�

LQVWDQVL� WHODK� PHPDQIDDWNDQ� WHNQRORJL� MDULQJDQ� VHEDJDL� SHQGXNXQJ� GDUL�

SHUNHPEDQJDQ�WHNQRORJL�LQIRUPDVL�\DQJ�GLJXQDNDQ��,QIUDVWUXNWXU�MDULQJDQ�DGDODK�

SRQGDVL� SHQWLQJ� \DQJ� KDUXV� VHQDQWLDVD� WHUVHGLD� GDQ� GLMDJD� NHVWDELODQ�

RSHUDVLRQDOQ\D��FRQWRKQ\D�ODOX�OLQWDV��WUDIILF��GDUL�LQIUDVWUXNWXU�MDULQJDQ�

6HRUDQJ� DGPLQ� GLKDUDSNDQ�PDPSX�PHQMDJD� NHVWDELODQ� ODOX� OLQWDV� �WUDIILF��

LQIUDVWUXNWXU�MDULQJDQ�\DQJ�GLWDQJDQLQ\D��6DODK�VDWX�FDUD�XQWXN�PHQMDJD�NHVWDELODQ�

NRQHNVL� \DLWX� GHQJDQ� PHQJLPSOHPHQWDVLNDQ� 6LPSOH� 1HWZRUN� 0DQDJHPHQW�

3URWRFRO �6103��� 6103�PDPSX�PHPDQWDX� NHDGDDQ� WUDILN� GDODP� VDWX� OLQJNXS�

MDULQJDQ�VHWLDS�VDDW��6HPHQWDUD�LWX�GLVLVL�ODLQ�SDUD�DGPLQ�WLGDN�VHODPDQ\D�EHUDGD�GL�

NDQWRU�XQWXN�PHPRQLWRULQJ�ODOX�OLQWDV�MDULQJDQ��.HVDODKDQ�\DQJ�WHUMDGL�SDGD�SURVHV�

PRQLWRULQJ�MDULQJDQ�DNDQ�PHQJDNLEDWNDQ�NHUXJLDQ�\DQJ�WLGDN�NHFLO��WHUXWDPD�SDGD�

LQVWDQVL�LQVWDQVL�\DQJ�PHPDQIDDWNDQ�WHNQRORJL�MDULQJDQ�

'DUL� SHUPDVDODKDQ� WHUVHEXW� PDND� GLSHUOXNDQ� VXDWX� VLVWHP� PRQLWRULQJ�

MDULQJDQ�EHUEDVLV�DQGURLG�XQWXN�PHPRQLWRULQJ�WUDILN�MDULQJDQ��VHKLQJJD�SDUD�DGPLQ�

GDSDW�GHQJDQ�PXGDK�PHPDQWDX�DNWLYLWDV�MDULQJDQ�\DQJ�PHQMDGL WDQJJXQJ�MDZDEQ\D�

ZDODXSXQ� GLD� WLGDN� VHGDQJ� EHUDGD� GL� NDQWRU�� NDUHQD� SDGD� XPXPQ\D� OHWDN� GDUL�

SHUDODWDQ�LQIUDVWUXNWXU�MDULQJDQ�VHEXDK�LQVWDQVL�WLGDN�WHUOHWDN�SDGD�VDWX�ORNDVL�VDMD��

2OHK� NDUHQD� LWX� SDUD� DGPLQ� PHPEXWXKNDQ� OD\DQDQ� \DQJ� GDSDW� PHPSHUPXGDK�

SHNHUMDDQQ\D�GDODP�PHPRQLWRULQJ� MDULQJDQ�\DQJ�GLWDQJDQLQ\D��$SOLNDVL� LQL� MXJD�

GDSDW� PHPSUHGLNVL� NRQGLVL� MDULQJDQ� \DJ� DNDQ� GDWDQJ�� 0HWRGH� \DQJ� GLJXQDNDQ�

DGDODK� ORJLVWLF� UHJUHVVLRQ�� $OJRULWPD� ORJLVWLF� UHJUHVVLRQ� LQL� DNDQ� PHPSUHGLNVL�

NRQGLVL�MDULQJDQ�\DQJ�DNDQ�GDWDQJ�EHUGDVDUNDQ�NRQGLVL�VHEHOXPQ\D�

'HQJDQ�GLEXDWQ\D� VLVWHP�PRQLWRULQJ� MDULQJDQ�EHUEDVLV� DQGURLG�GLKDUDSNDQ�

GDSDW�PHPEDQWX�DGPLQ�XQWXN�PHQJHWDKXL��PHPDQWDX�GDQ�PHQMDJD�VWDELOLWDV�ODOX�

OLQWDV��WUDIILF��GDUL�VXDWX�MDULQJDQ��6HKLQJJD�DGPLQ�WLGDN�SHUOX�ODJL�PHUDVD�NKDZDWLU�

DSDELOD�WLGDN�VHGDQJ�EHUDGD�GL�NDQWRU�
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6HSHUWL� \DQJ� GLMDEDUNDQ� GDODP� SHQHOLWLDQ� SDGD� SDSHU� 6WXG\� RI� 1HWZRUN�

SHUIRUPDFH� PRQLWULQJ� WRRO�VQPS >�@� 3URWRFRO�6103 DGDODK� VDODK� VDWX� VWDQGDU�

PDQDJHPHQW�MDULQJDQ�SDGD�DSSOLFDWLRQ�OD\HU�7&3�,3�GDQ�EHIXQJVL�PHPDQWDX�GDQ�

PHQJDWXU�MDULQJDQ�NXPSXWHU�VHFDUD�WHUSXVDW��VHSHUWL�SDGD�WDEOH�EHULNXW�

7\SH 1HWZRUN� OD\HU� RI�

RSHUDWLRQ

%DVLF�RSHUDWLRQ

,QWHJUDWHG� 6103�

3ODWIRUP

'DWD� OLQN� DQG�

QHWZRUN

0HQJDWXU�DJHQ�GL�SHUDQJNDW�MDULQJDQ�

XQWXN PHQJXPSXONDQ� LQIRUPDVL�

WHQWDQJ�MDULQJDQ NRPSXWHU

3DFNHW� &DSWXUH� ��

6QLIILQJ

'DWD�OLQN OLVWHQW�IRU�DQG�FDSWXUHV�SDFNHWV SDGD�

SHUDQJNDW� MDULQJDQ �PHQJJXQDNDQ�

ZLUHVKDUN�

$SSOLFDWLRQ�6HUYLFH�

PRQLWRULQJ

$SSOLFDWLRQ $NWLI� PHPEHULNDQ� LQIRUPDVL� VHUYHU�

GDQ�FOLHQW PRQLWRULQJ �PHQJJXQDNDQ�

WRRO�DSOLNDVL�ZHE�DQGURLG�

)ORZ�0RQLWRULQJ 7UDQVSRUW� DQG�

KLJKHW

0HPRQLWRU� NRQHNVL� GDQ� MDULQJDQ�

XQWXN� KLJKHU� OD\HU� WUHQGV

�PHQJJXQDNDQ�1DJLRV�

��� 5XPXVDQ�0DVDODK

'DODP�SHQHOLWLDQ�LQL�DGD�EHEHUDSD�PDVDODK�\DQJ�SHUOX�GLNDML�\DLWX�

�� %DJDLPDQD�PHUDQFDQJ�DSOLNDVL�VLVWHP�PRQLWRULQJ�SDGD�VLVWHP�RSHUDVL�DQGURLG�

GHQJDQ�PHWRGH�ORJLVWLF�UHJUHVVLRQ"

�� %DJDLPDQD� PHQJLPSOHPHQWDVLNDQ� PHWRGH� ORJLVWLF� UHJUHVVLRQ� GDODP�

PHODNXNDQ�SUHGLNVL�NRQGLVL�MDULQJDQ"

�� 3HUDQJNDW� DSD� VDMD� \DQJ� GLJXQDNDQ� XQWXN� PHPEDQJXQ� DSOLNDVL� VLVWHP�

PRQLWRULQJ�EHUEDVLV�DQGURLG"

�� )LWXU�ILWXU�DSD�VDMD�\DQJ�GLEXWXKNDQ�XQWXN�PHUHDOLVDVLNDQ�DSOLNDVL�WHUVHEXW"
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��� 7XMXDQ

7XMXDQ�\DQJ�GLFDSDL�GDODP�SHQHOLWLDQ�LQL�DGDODK�PHUDQFDQJ�GDQ�PHPEDQJXQ�

VHEXDK�DSOLNDVL�PRQLWRULQJ�MDULQJDQ�EHUEDVLV�DQGURLG�PHQJJXQDNDQ�PHWRGH�ORJLVWLF�

UHJUHVVLRQ VHKLQJJD�PHPEHULNDQ�NHPXGDKDQ�SDGD�DGPLQ�GDODP�PHPDQWDX�WUDILN�

GDQ�NRQHNVL�MDULQJDQ�VHUWD�PHPSUHGLNVL�NRQGLVL�MDULQJDQ�\DQJ�DNDQ�GDWDQJ�

��� %DWDVDQ�0DVDODK

%DWDVDQ�PDVDODK�GDODP�SHQHOLWLDQ�LQL�DGDODK�

�� $SOLNDVL�\DQJ�GLJXQDNDQ�XQWXN�PRQLWRULQJ�\DLWX�QDJLRV�[L�

�� $SOLNDVL�PRELOH�\DQJ�GLEXDW�PHQJJXQDNDQ�PHWRGH�ORJLVWLF�UHJUHVVLRQ�

�� 3DUDPHWHU� \DQJ� DNDQ� GLXNXU� GDODP� SHQHOLWLDQ� LQL� \DLWX� DYDLOLELOLW\�� GHOD\��

MLWWHU� GDQ�WKURXJKSXW�

��� 0HWRGH�3HQHOLWLDQ

%HULNXW�PHWRGH�± PHWRGH�\DQJ�GLJXQDNDQ�ROHK�SHQXOLV�XQWXN�PHQ\HOHVDLNDQ�

WXJDV�DNKLU�

�� 6WXGL�/LWHUDWXU

0HQFDUL�GDQ�PHPSHODMDUL�WHRUL��NRQVHS��GDQ�LPSOHPHQWDVL�PHQJHQDL�PHWRGH�

ORJLVWLF�UHJUHVVLRQ GDUL�EXNX��DUWLNHO��MXUQDO��GDQ�UHIHUHQVL�GDUL�VXPEHU�± VXPEHU�

\DQJ�UHOHYDQ��'DUL�VWXGL�OLWHUDWXUH�WHUHEXW�GDSDW�GLMDGLNDQ�DFXDQ�XQWXN�EDKDQ�

GDVDU�WHRUL�GDODP�SHPEXDWDQ�EXNX�WXJDV�DNKLU LQL�

�� 'LVNXVL

0HODNXNDQ�GLVNXVL�GHQJDQ�SHPELPELQJ���GDQ�GRVHQ�SHPELPELQJ���PHQJHQDL�

UDQFDQJDQ�VLVWHP��PHWRGH�\DQJ�GLJXQDNDQ��GDQ�VHOXUXK�DVSHN�\DQJ�GLSHUOXNDQ�

GDODP�SHODNVDQDDQ�WXJDV�DNKLU�LQL��

�� 3HUDQFDQJDQ 6LVWHP

0HPEXDW�SHUDQFDQJDQ�VLVWHP�VQPS VHUWD�VHOXUXK�DVSHN \DQJ�GLSHUOXNDQ�ROHK�

VLVWHP�WHUVHEXW�
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�� ,PSOHPHQWDVL�6LVWHP

3DGD�WDKDS�LQL�PHODNXNDQ�LPSOHPHQWDVL�GDUL�SHUDQFDQJDQ�\DQJ�VXGDK�GLEXDW�

VHEHOXPQ\D�XQWXN�WXJDV�DNKLU�LQL�

�� 3HQJXMLDQ�6LVWHP�GDQ�$QDOLVLV

3HQJXMLDQ�SDGD� DSOLNDVL� \DQJ� VXGDK�GLEXDW� VHUWD�PHQJHYDOXDVL�PDVDODK�GDQ�

NHNXUDQJDQ�GDODP�DSOLNDVL� PHODNXNDQ�SHUEDLNDQ� WHUKDGDS�PDVDODK� WHUVHEXW

GDQ�PHQJDQDOLVLV�VLVWHP�GDUL�KDVLO�SHQJXMLDQ�

�� 3HQ\XVXQDQ�/DSRUDQ�WXJDV�DNKLU

0HODNXNDQ� SHQ\XVXQDQ� GDODP� EHQWXN� GRNXPHQWDVL� GDUL� VLVWHP� \DQJ� WHODK�

GLXML�

��� 6LVWHPDWLND�7XJDV�$NKLU

3DGD� WXJDV� DNKLU� LQL� WHUGDSDW� EHEHUDSD� EDJLDQ� GHQJDQ� VLVWHPDWLND� VHEDJDL�

EHULNXW�
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3DGD�EDE�LQL�PHQMHODVNDQ�WHQWDQJ�ODWDU�EHODNDQJ��UXPXVDQ�PDVDODK��WXMXDQ��

EDWDVDQ�PDVDODK��PHWRGH�SHQHOLWLDQ��GDQ�VLVWHPDWLND�SHQXOLVDQ�XQWXN� WXJDV�DNKLU�

LQL�

%$%�,,�'$6$5�7(25,

3DGD�EDE�LQL�PHQMHODVNDQ�WHQWDQJ�WHRUL�± WHRUL�\DQJ�PHQGXNXQJ�XQWXN�WXJDV�

DNKLU�LQL��VHSHUWL�PHWRGH�ORJLVWLF�UHJUHVVLRQ��SDUDPHWHU�TRV�

%$%�,,,�3(5$1&$1*$1�6,67(0

3DGD� EDE� LQL� PHQMHODVNDQ� WHQWDQJ� SHUDQFDQJDQ� GDUL� VLVWHP� PXODL� GDUL�

GHVNULSVL�VLVWHP�PHOLSXWL�EDJDLPDQD�FDUD�NHUMD�GDUL�VLVWHP GDQ�SHUDQFDQJDQ�XPXP�

VLVWHP�PHOLSXWL�DOXU�GDUL�VLVWHP�\DQJ�DNDQ�GLXML�
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3DGD� EDE� LQL�PHQMHODVNDQ� WHQWDQJ� SHQJXMLDQ� GDUL� VLVWHP \DQJ� WHODK� GLEXDW�

EHUGDUVDNDQ� VNHQDULR�SHQJXMLDQ� \DQJ� WHODK�GLEXDW�� VHUWD�PHQJDQDOLVLV�KDVLO� \DQJ�

WHODK�GLGDSDW�GDUL�SHQJXMLDQ�

%$%�9�3(18783

3DGD�EDE� LQL�EHULVL� WHQWDQJ�NHVLPSXODQ�GDUL�SHQHOLWLDQ�GDQ�SHQJXMLDQ� \DQJ�

WHODK�GLODNXNDQ�VHUWD�PHPEHULNDQ�VDUDQ�XQWXN�SHQHOLWLDQ�VHODQMXWQ\D�


