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����/DWDU�%HODNDQJ�0DVDODK

7LQJJLQ\D� NHEXWXKDQ� SHQJJXQDDQ� HQHUJL� OLVWULN� ROHK� PDV\DUDNDW� VDDW� LQL�

PHPLFX� SHVDWQ\D� SHQJHPEDQJDQ� HQHUJL� WHUEDUXNDQ SDGD� LQGXVWUL SHUXPDKDQ��

0HQXUXW� GDWD� GDUL� .HPHQWHULDQ� (QHUJL� GDQ� 6XPEHU� 'D\D� 0LQHUDO� �(6'0�

PHQFDWDW�NRQVXPVL�OLVWULN�,QGRQHVLD�SDGD������VHEHVDU�������NLOR�:DWW�KRXU��N:K��

SHU�NDSLWD >�@� &DSDLDQ�WHUVHEXW�GLSHUNLUDNDQ PHQJDODPL�SHQLQJNDWDQ SDGD�WDKXQ�

�����NRQVXPVL�OLVWULN�,QGRQHVLD�DNDQ�EHUWDPEDK�WLJD�NDOL�OLSDW��

3HJHPEDQJDQ�HQHUJL�DOWHUQDWLI SHPEDQJNLW�OLVWULN�GDSDW�GL�KDVLONDQ�GDUL�HQHUJL�

SDQDV��GHQJDQ�SHPDQIDDWDQ�HQHUJL�SDQDV�\DQJ�WHUVHGLD�SDGD�SHUDQJNDW�HOHNWURQLN�

GL�UXPDK�VHSHUWL�NXONDV��GDSDW�GLPDQIDDWNDQ�HQHUJL�OLVWULN��GHQJDQ�SHQHUDSDQ�PRGXO�

SHOWLHU VHEDJDL�WKHUPRHOHFWULF�JHQHUDWRU��OLVWULN�GDSDW�GLKDVLONDQ�GDUL�VXPEHU�SDQDV��

7KHUPRHOHFWULF JHQHUDWRU�VHQGLUL�DGDODK�VXDWX�DODW�\DQJ�PHQJNRUYHUVLNDQ�VHFDUD�

ODQJVXQJ�HQHUJL�NDORU�PHQMDGL�HQHUJL�OLVWULN�GDQ�VHEDOLNQ\D�>�@��

(IHN� LQL� WHUMDGL� ELOD� WHUGDSDW� GXD�PDWHULDO� \DQJ� EHUEHGD� GLKXEXQJNDQ�GDODP�

VXDWX�UDQJNDLDQ�WHUWXWXS�GDQ�SDGD�NHGXD�VDPEXQJDQQ\D�GLSHUWDKDQNDQ�SDGD VXKX�

\DQJ�EHUEHGD�PDND�DUXV�OLVWULN�DNDQ�PHQJDOLU�GDODP�UDQJNDLDQ�WHUVHEXW�GDQ�NHWLND�

VDODK�VDWX�NDZDWQ\D�GLSXWXVNDQ�ODOX�GLVDPEXQJ�GHQJDQ�VHEXDK�JDOYDQRPHWHU��PDND�

DNDQ�WHUOLKDW�SHUEHGDDQ�WHJDQJDQ�GDUL�NHGXD�XMXQJ >�@�

*DPEDU�,���7KHUPRHOHFWULF�*HQHUDWRU >�@

��
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7KHUPRHOHFWULF�JHQHUDWRU DGDODK�SHUDQJNDW�\DQJ�WHUGLUL�VHPLNRQGXNWRU�WLSH�S�

GDQ�WLSH�Q�\DQJ WHUKXEXQJ�VHFDUD�VHUL��GLWXQMXNNDQ�SDGD�*DPEDU�,���7KHUPRHOHFWULF�

*HQHUDWRU 6WUXNWXU�LQL�GDSDW�GLJXQDNDQ XQWXN�PHQJNRQYHUVL�HQHUJL�SDQDV NH�HQHUJL�

OLVWULN�GHQJDQ�PHQJJXQDNDQ�SULQVLS�\DQJ�GLNHQDO�VHEDJDL HIHN�6HHEHFN�

.HWLND�SDQDV�GLWHUDSNDQ�NH�VDWX�SHUPXNDDQ�JHQHUDWRU�WHUPRHOHNWULN��HOHNWURQ�

GDODP�WLSH�Q�VHPLNRQGXNWRU�GDQ�OXEDQJ�GL�VHPLNRQGXNWRU�WLSH�� S�DNDQ�PHQMDXK�

GDUL�VXPEHU�SDQDV��3HUJHUDNDQ�LQL�HOHNWURQ�GDQ�OXEDQJ�PHQLPEXONDQ�DUXV�OLVWULN���

DUDK� DUXV� EHUODZDQDQ� GHQJDQ� SHUJHUDNDQ� HOHNWURQ�� GDQ� VHDUDK GHQJDQ� JHUDNDQ�

OXEDQJ�� 'HQJDQ� PHQFLSWDNDQ� OLVWULN� \DQJ� VHVXDL� NRQHNVL�� DUXV� JHQHUDWRU�

WHUPRHOHNWULN�PHQJDOLU�GDODP�ORRS WHUWXWXS�PHODOXL�VHPLNRQGXNWRU�WLSH�S�GDQ�WLSH�

Q� GDQ� EHEDQ� HNVWHUQDO�� 6HSDVDQJ� WLSH�Q� GDQ� WLSH�S� VHPLNRQGXNWRU� PHPEHQWXN�

WHUPRNRSHO��7KHUPRHOHFWULF�JHQHUDWRU GDSDW�WHUGLUL�GDUL�EHEHUDSD�WHUPRNRSHO�\DQJ�

WHUKXEXQJ� VHUL�� \DQJ� PHQLQJNDWNDQ� RXWSXW� WHJDQJDQ�� GDQ� SDUDOHO� GHQJDQ�

PHQLQJNDWNDQ�RXWSXW�VDDW�LQL >�@�

2XWSXW� HQHUJL� OLVWULN� \DQJ� GLSHUROHK� GDUL� WKHUPRHOHFWULF� JHQHUDWRU GDSDW�

GLVLPSDQ� GDODP� PHGLD� SHQ\LPSDQDQ� HQHUJL� OLVWULN VHSHUWL� EDWHUDL�� VHEHOXP�

GLVLPSDQ� GDODP� PHGLD� SHQ\LPSDQDQ�� RXWSXW� WHUPRHOHNWULN� KDUXV� GLVWDELONDQ�

WHUOHELK� GDKXOX�PHQJJXQDNDQ�YROW� �� DPSHUH� VWDELOL]HU GDQ�ERRVW� FRQYHUWHU \DQJ�

EHUJXQD� XQWXN�PHQVWDELONDQ� DUXV� DWDX� WHJDQJDQ� GDQ�PHPSHUNXDW� QLODL� WHJDQJDQ�

\DQJ� DNDQ�PHPDVXNL� PHGLD� SHQ\LPSDQDQ� GHQJDQ� WXMXDQ�PHPSHUSDQMDQJ�PDVD�

SDNDL�PHGLD�SHQ\LPSDQDQ�HQHUJL�OLVWULN�

'HQJDQ�GDVDU�GDQ�DODVDQ�WHUVHEXW�PDND�SHQJHPEDQJDQ�DODW�SHQJKDVLO�OLVWULN�LQL

GLODNXNDQ�GHQJDQ�PHQHUDSNDQ�WLSH�GDQ�PDWHULDO�EDKDQ�PRGXO�WHUPRHOHNWULN \DQJ�

VHVXDL�GHQJDQ�VSHVLILNDVL�LQSXW�SDQDV�NRPSUHVRU�GDQ�PHQDPEDKNDQ�MXPODK�PRGXO�

WHUPRHOHNWULN XQWXN� PHQGDSDWNDQ� QLODL� \DQJ� OHELK� HILVLHQ� GDUL� SHQHOLWLDQ�

VHEHOXPQQ\D $OIL\\DK�.� ������� >�@�� 3HQJHPEDQJDQ� DODW� SHPEDQJNLW� OLVWULN� LQL�

VDQJDW� GLEXWXKNDQ� SHPDKDPDQ� GHVDLQ� DODW� \DQJ� GLJXQDNDQ� XQWXN� PHQGDSDWNDQ�

KDVLO�\DQJ�RSWLPDO�

3HQXOLVDQ�SHQHOLWLDQ�WXJDV�DNKLU�LQL�GLKDUDSNDQ�PDPSX�PHQMDGL�VROXVL�VXPEHU�

HQHUJL� OLVWULN� DOWHUQDWLI� GDQ�PHQMDGL�PHGLD� SHPEHODMDUDQ�PHQJHQDL� SHPDQIDDWDQ�

HQHUJL�SDQDV�\DQJ�HIHNWLI�XQWXN�GLMDGLNDQ�VXPEHU�HQHUJL�DOWHUQDWLI�
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����5XPXVDQ�0DVDODK

'DSDW�GLUXPXVNDQ�EHEHUDSD�PDVDODK�SDGD�SHQHOLWLDQ�LQL�DGDODK�VHEDJDL�EHULNXW�

�� %DJDLPDQD�PHPDQIDDWNDQ�HQHUJL�SDQDV�PHQMDGL�HQHUJL OLVWULN�SDGD�NRPSUHVRU�

NXONDV�PHQJJXQDNDQ�WKHUPRHOHFWLF JHQHUDWRU"�

�� %DJDLPDQD PHQJLPSOHPHQWDVLNDQ�DUUD\�PRGXO� WKHUPRHOHFWLF JHQHUDWRU DJDU�

GDSDW�PHQJKDVLONDQ DUXV�GDQ�WHJDQJDQ�\DQJ�PHQFXNXSL�VLVWHP"��

�� %DJDLPDQD�KXEXQJDQ�SHUEDQGLQJDQ�SHUEHGDDQ�VXKX�DQWDUD�VLVL�SDQDV GHQJDQ�

VLVL�GLQJLQ�SDGD�WKHUPRHOHFWLF�JHQHUDWRU WHUKDGDS�NHOXDUDQ�WHJDQJDQ�GDQ�DUXV

\DQJ�GLKDVLONDQ�SDGD�VLVWHP�"

����7XMXDQ�GDQ�0DQIDDW

7XMXDQ� XPXP� GDUL� SHQHOLWLDQ� LQL� DGDODK� XQWXN� PHUDQFDQJ� VHEXDK� VLVWHP�

JHQHUDWRU OLVWULN PHQJJXQDNDQ�7(*�VHEDJDL�VXPEHU�HQHUJL�DOWHUQDWLI�\DQJ�EHUDVDO�

GDUL� SDQDV� NRPSUHVRU� NXONDV� VHKLQJJD GDSDW�PHQJKDVLONDQ� HQHUJL OLVWULN�� HQHUJL�

\DQJ�DNDQ�GLKDVLONDQ�GLVLPSDQ�GDQ�GDSDW�GLJXQDNDQ�GDODP�EHUEDJDL�DSOLNDVL�VHSHUWL�

SHQJLVLDQ� GD\D� EDWHUDL DWDX�3RZHUEDQN�� 3HQHOLWLDQ� LQL PHPLOLNL� WXMXDQ� VSHVLILN�

VHEDJDL�EHULNXW�

�� 0HUDQFDQJ�GDQ�PHPEXDW�VLVWHP�DODW�NRQYHUVL�HQHUJL�SDQDV�VHEDJDL�SHPEDQJNLW�

OLVWULN�GHQJDQ�NHOXDUDQ PLQLPDO ��� YROW�GHQJDQ�NDSDVLWDV�DUXV�PDNVLPDO ���P$�

GHQJDQ�PHPDQIDDWNDQ�WKHUPRHOHFWULF�JHQHUDWRU SDGD�VXPEHU�SDQDV�NRPSUHVRU�

NXONDV�

�� 'DSDW�PHQHPSDWNDQ�NRPSRQHQ�SHQGLQJLQDQ�SDGD�WKHUPRHOHFWLF JHQHUDWRU DJDU�

GDSDW�PHQGDSDNDQ�QLODL�SHUEHGDDQ�VXKX�VHEHVDU�PDNVLPDO����GHUDMDW�FHOFLXV VDDW�

SURVHV�NRYHUVL�HQHUJL�SDQDV�PHQMDGL�OLVWULN�GLODNXNDQ�

�� 'DSDW�PHQDPSLONDQ�QLODL�SHUEDQGLQJDQ�SHUEHGDDQ�VXKX�DQWDUD�VLVL�SDQDV GHQJDQ�

VLVL�GLQJLQ�SDGD�WKHUPRHOHFWLF�JHQHUDWRU WHKDGDS�NHOXDUDQ�WHJDQJDQ�

0DQIDDW�SHQ\XVXQDQ�WXJDV�DNKLU�LQL�DGDODK�VHEDJDL�EHULNXW��

��� 'DSDW�PHPEHULNDQ�LQRYDVL�SHPEDQJNLW�OLVWULN�DOWHUQDWLI��

�� 'DSDW�PHPDQIDDWNDQ�HQHUJL�SDQDV�\DQJ�WHUEXDQJ��
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����%DWDVDQ�0DVDODK

%HEHUDSD�%DWDVDQ�PDVDODK�SDGD�SHQXOLVDQ�WXJDV�DNKLU�LQL�DGDODK�

�� 0HQJJXQDNDQ�WKHUPRHOHFWULF�JHQHUDWRU PRGXO��7(&�������

�� -XPODK�PRGXO�\DQJ�GLJXQDNDQ�VHEDQ\DN�HQDP�EXDK�PRGXO�GHQJDQ�MHQLV�GDQ�

VSHVLILNDVL�\DQJ�VDPD�

�� 0HWRGH� \DQJ� GLODNXNDQ� XQWXN� PHQJKDVLONDQ� GD\D� GDUL� WKHUPRHOHFWULF�

JHQHUDWRU�PHQJJXQDNDQ�NRPSUHVRU�NXONDV /*�0$��/$-*����9a���+]��3+�

VHEDJDL�VXPEHU�SDQDV GDQ�EDKDQ�SHQGLQJLQDQD�XQWXN�PHPSHUROHK�SHUEHGDDQ�

VXKX�

�� %DKDQ�EDJLDQ�SHQGLQJLQ�PHQJJXQDNDQ� DOXPXQLXP�KHDWVLQN�GDQ�DOXPXQLXP�

ZDWHU�EORFN \DQJ�GLLVL�GHQJDQ�DLU�DOLUDQ�SURVHV�GHIURVWLQJ�NXONDV�

�� 3DUDPHWHU�SHQJXMLDQ�EHUGDVDUNDQ�KXEXQJDQ�DQWDUD�ZDNWX��VXKX�VLVL�SDQDV��VXKX�

VLVL�GLQJLQ�GHQJDQ�WHJDQJDQ�GDQ�DUXV�\DQJ�GLKDVLONDQ�ROHK�PRGXO�

�� 3HQJJXQDDQ�GD\D�SDGD�VLVWHP�LQGLNDWRU�PHQJJXQDNDQ�GD\D�HNVWHUQDO�GDQ�WLGDN�

GLODNXNDQ�SHUKLWXQJDQ�GD\D�SHQJJXQDDQQ\D�

����0HWRGH�3HQHOLWLDQ

0HWRGRORJL�SHQHOLWLDQ�\DQJ�GLJXQDNDQ�SDGD�WXJDV�DNKLU�LQL� DGDODK��

�� 6WXGL�/LWHUDWXU

'LODNXNDQ� XQWXN� PHQJHWDKXL� WHRUL±WHRUL� GDVDU GDQ� VHEDJDL� VDUDQD�

SHQGXNXQJ�GDODP�PHQJDQDOLVLV�SHUPDVDODKDQ�\DQJ�DGD��$GDSXQ�VXPEHUQ\D�

DQWDUD�ODLQ�EXNX�UHIHUHQVL��GDQ�LQWHUQHW�

�� $QDOLVLV�0DVDODK�

'LJXQDNDQ�XQWXN�PHQJDQDOLVLV�VHPXD�SHUPDVDODKDQ�EHUGDVDUNDQ�VXPEHU�

GDQ�SHQJDPDWDQ�WHUKDGDS�SHUPDVDODKDQ�\DQJ�PXQFXO��

�� 'LVNXVL�7DKDS

'LVNXVL� LQL GLODNXNDQ� GHQJDQ� GRVHQ� SHPELPELQJ� VHUWD� SLKDN� ODLQ� \DQJ�

VHNLUDQ\D� PHPXPSXQL� GDODP� SHQJXDVDDQ� PDWHUL� WHUNDLW� SHQ\XVXQDQ� WXJDV�

DNKLU�JXQD�PHQFDSDL�WXMXDQ�GDUL�WXJDV�DNKLU��
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����-DGZDO�3HODNVDQDDQ

7DEHO�,�� -DGZDO�GDQ�0LOHVWRQH

12 'HVNULSVL�7DKDSDQ 'XUDVL 7DQJJDO�
6HOHVDL

0LOHVWRQH

� 'HVDLQ�6LVWHP ��PLQJJX ���-DQ ���� 'LDJUDP�%ORN�GDQ�
VSHVLILNDVL�,QSXW�
2XWSXW

� 3HPLOLKDQ�
.RPSRQHQ

��PLQJJX ��)HE����� /LVW�NRPSRQHQ�\DQJ�
DNDQ�GLJXQDNDQ

� ,PSOHPHQWDVL
3HUDQJNDW�.HUDV

� EXODQ ��$SULO ���� 3URWRW\SH���VHOHVDL

�� 3HQJXMLDQ�3HUDQJNDW�
.HUDV

��EXODQ ���0HL ���� $ODW�6HOHVDL

� 3HQ\XVXQDQ�
ODSRUDQ�EXNX�7$

��EXODQ ���-XQL����� %XNX�7$�VHOHVDL


