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PHQGXNXQJ�� PHPEDQWX� EDLN� VHFDUD� PRULO� PDXSXQ� PDWHULDO� VHUWD� PHPEHULNDQ� GRD� GDQ�
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$OKDPGXOLOODK��SXML�V\XNXU�NH�KDGLUDW�$OODK�6:7�\DQJ�WHODK�PHOLPSDKNDQ�UDKPDW��WDXILN�

VHUWD� KLGD\DK�1\D� VHKLQJJD� SHQXOLV� GDSDW� PHQ\HOHVDLNDQ� 7XJDV� $NKLU� \DQJ� EHUMXGXO�

³,PSOHPHQWDVL�3URMHFW�0DQDJHPHQW�7RRO�7DLJD�\DQJ�7HULQWHJUDVL�GHQJDQ�6��&RQWDER�GDODP�

0HQGXNXQJ� .HUDQJND� .HUMD� 6FUXP� �6WXGL� .DVXV�� 3HQJHPEDQJDQ� 6LVWHP� 0DQDMHPHQ�

6HZD�´�� 7LGDN� OXSD� VDODZDW� EHVHUWD� VDODP� NHSDGD� 1DEL� 0XKDPPDG� 6$:� \DQJ� WHODK�

PHPELPELQJ� GDQ� PHPEHUL� WXQWXQDQ� DJDPD� \DQJ� VHPSXUQD� XQWXN� PHQMDGL� UDKPDW� EDJL�

VHOXUXK�DODP��

/DSRUDQ�LQL�GLVXVXQ�XQWXN�PHPHQXKL�SHUV\DUDWDQ�WXJDV�DNKLU�SHQMDOXUDQ�PDJDQJ�GDODP�

PHPSHUROHK� JHODU� VDUMDQD� SDGD� 3URJUDP� 6WXGL� ,QIRUPDWLND�� )DNXOWDV� 7HNQRORJL� ,QGXVWUL��

8QLYHUVLWDV�,VODP�,QGRQHVLD��$GDSXQ�GDODP�SHQ\XVXQDQ�WXJDV�DNKLU��SHQXOLV�PHQ\DGDUL�WHODK�

PHQGDSDWNDQ� EDQWXDQ�� ELPELQJDQ�� GDQ� GRURQJDQ� GDUL� EDQ\DN� SLKDN�� 8QWXN� LWX� SDGD�

NHVHPSDWDQ�LQL�SHQXOLV�LQJLQ�PHQJXFDSNDQ�WHULPD�NDVLK�NHSDGD��

��� $OODK�6:7�\DQJ�WHODK�PHPEHULNDQ�NHPXGDKDQ��NHVHKDWDQ��GDQ�NHNXDWDQ��

��� .HOXDUJD� WHUNKXVXV�NHSDGD�NHGXD�RUDQJ� WXD�\DQJ� WHODK�PHPEHULNDQ�GRD�� VHPDQJDW��

GXNXQJDQ��VHUWD�NHSHUFD\DDQ�SHQXK�NHSDGD�SHQXOLV��

��� %DSDN� +HQGULN� 6�7��� 0�� (QJ�� VHODNX� GRVHQ� SHPELPELQJ� \DQJ� WHODK� EHUVHGLD�

PHOXDQJNDQ� ZDNWX� XQWXN� PHPELPELQJ� GDQ� PHQJDUDKNDQ� VHODPD� SURVHV� PDJDQJ�

KLQJJD�SHQ\HOHVDLDQ�WXJDV�DNKLU��

��� 3LPSLQDQ� GDQ� UHNDQ� NHUMD� GL� 37� -DYDQ� &LSWD� 6ROXVL� \DQJ� WHODK� PHPEHULNDQ� LOPX��

NHVHPSDWDQ�GDQ�SHQJDODPDQ�VHODPD�SURVHV�PDJDQJ�EHUODQJVXQJ��

��� 3DUD� GRVHQ� 3URJUDP� 6WXGL� ,QIRUPDWLND� 8QLYHUVLWDV� ,VODP� ,QGRQHVLD� \DQJ� WHODK�

PHPEHULNDQ�LOPX�NHSDGD�SHQXOLV�VHODPD�GL�SHUNXOLDKDQ��

$WDV� EDQWXDQ� GDUL� EHUEDJDL� SLKDN�� SHQXOLV� GDSDW� PHQ\HOHVDLNDQ� /DSRUDQ� 7XJDV� $NKLU�

GHQJDQ�VHPDNVLPDO�PXQJNLQ��1DPXQ�SHQXOLV�PHQ\DGDUL�EDKZD�ODSRUDQ� LQL�PDVLK�MDXK�GDUL�

NDWD� VHPSXUQD�� VHKLQJJD� SHQXOLV� PHQHULPD� VHJDOD� EHQWXN� VDUDQ� \DQJ� GLJXQDNDQ� XQWXN�

PHQ\HPSXUQDNDQ� ODSRUDQ� LQL�� $NKLU� NDWD�� VHPRJD� ODSRUDQ� LQL� GDSDW� EHUPDQIDDW� EDJL�
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3HUNHPEDQJDQ� \DQJ� VDQJDW� SHVDW� WHUKDGDS� WHNQRORJL� LQIRUPDVL� PHQJDNLEDWNDQ�

SHUPLQWDDQ�SHQJHPEDQJDQ�DSOLNDVL�SHUDQJNDW�OXQDN�EHUSRWHQVL�PHQJDODPL�SHQLQJNDWDQ�\DQJ�

FXNXS�EHVDU�XQWXN�VHEXDK�VRIWZDUH�KRXVH��6HKLQJJD�GLSHUOXNDQ�SHQJHORODDQ�\DQJ�WHSDW�GDODP�

PHPLOLK�VHEXDK�PHWRGH��WRROV��DWDX�SHQGHNDWDQ�PDQDMHPHQ�\DQJ�GDSDW�PHPEDQWX�SHQJHUMDDQ�

SDGD� VHEXDK� SUR\HN� PHQMDGL� OHELK� HIHNWLI� GDQ� WHUKLQGDU� GDUL� PDVDODK�PDVDODK� VHSHUWL�

SHQJHUMDDQ� \DQJ� WLGDN� VHVXDL� GHQJDQ� UHQFDQD� \DQJ� GLVHSDNDWL� PDXSXQ� SHQDPEDKDQ� ELD\D�

DQJJDUDQ��.HUMDVDPD�GDQ�NRPXQLNDVL�\DQJ�EDLN�MXJD�GLSHUOXNDQ�DJDU�SUR\HN�\DQJ�GLNHUMDNDQ�

GDSDW� WHUODNVDQD� GHQJDQ� EDLN�� 6DODK� VDWX� KDO� \DQJ� GDSDW� PHPEDQWX� SHQJHORODDQ� EHUEDJDL�

SUR\HN� WHUVHEXW� DGDODK� GHQJDQ� PHQJJXQDNDQ� VHEXDK� SURMHFW� PDQDJHPHQW� WRROV�� \DQJ�

GLKDUDSNDQ� GDSDW� PHPSHUPXGDK� SHNHUMD� GDODP� PHQJRUJDQLVLU� SHNHUMDDQ� \DQJ� DNDQ�

GLODNXNDQ�GLGDODP�VHEXDK�SUR\HN���

3UR\HN� ³/6´� PHUXSDNDQ� VDODK� VDWX� SUR\HN� GL� 37� -DYDQ� &LSWD� 6ROXVL� \DQJ�

PHQJHPEDQJNDQ�³6LVWHP�0DQDMHPHQ�6HZD´�PHQJJXQDNDQ�NHUDQJND�NHUMD�VFUXP�GDQ�SURMHFW�

PDQDJHPHQW� WRRO� 7DLJD�� 6HEHOXP� PHQJJXQDNDQ� 7DLJD�� 37� -DYDQ� &LSWD� 6ROXVL� WHODK�

PHQJJXQDNDQ�SURMHFW�PDQDJHPHQW�WRRO�\DQJ�WLGDN�GDSDW�WHULQWHJUDVL�GHQJDQ�VLVWHP�ODLQ�GDQ�

SHQJJXQDDQQ\D� EHOXP� VHVXDL� GHQJDQ� NHUDQJND� NHUMD� VFUXP�� 1DPXQ� GLNDUHQDNDQ� 7DLJD�

DGDODK� VHEXDK� RSHQ� VRXUFH� WRROV�� PDND� SHUXVDKDDQ� LQL� PHPEDQJXQ� VHEXDK� DSOLNDVL� ³6��

&RQWDER´� EHUEDVLV� ZHE� \DQJ� GDSDW� GLLQWHJUDVLNDQ� GHQJDQ� 7DLJD�� 'DODP� ODSRUDQ� DNKLU� LQL�

SHQXOLV�PHODNXNDQ�LPSOHPHQWDVL�SURMHFW�PDQDJHPHQW�WRRO�7DLJD�\DQJ�WHULQWHJUDVL�GHQJDQ�6��

&RQWDER�\DQJ�GLJXQDNDQ�XQWXN�PHQGXNXQJ�NHUDQJND�NHUMD�VFUXP�SDGD�SHQJHPEDQJDQ�VLVWHP�

PDQDMHPHQ�VHZD���

'DSDW�GLVLPSXONDQ�EDKZD�LPSOHPHQWDVL�SURMHFW�PDQDJHPHQW�WRRO�7DLJD�\DQJ�WHULQWHJUDVL�

GHQJDQ� 6�� &RQWDER� GLWHUDSNDQ� VHFDUD� EDLN� GDODP� PHQGXNXQJ� NHUDQJND� NHUMD� VFUXP� SDGD�

SUR\HN�NRPSOHNV�VHSHUWL�SUR\HN�SHQJHPEDQJDQ�6LVWHP�0DQDMHPHQ�6LVWHP��'DSDW�GLOLKDW�GDUL�

ILWXU�ILWXU� SDGD�7DLJD� \DQJ�PHPLOLNL� SHQDPDDQ� \DQJ� VDPD� GHQJDQ� NDLGDK� VFUXP�� WDPSLODQ�

DSOLNDVL�\DQJ�XVHU�IULHQGO\��GDQ�GDSDW�GLLQWHJUDVLNDQ�GHQJDQ�DSOLNDVL�ODLQ�VHSHUWL�6��&RQWDER��

6�� &RQWDER� EHUSHUDQ� GDODP� SHPEXDWDQ� WDVN� GL� 7DLJD� \DQJ� PHPEDQWX� SHQJHUMDDQ� SUR\HN�

PHQMDGL�OHELK�HIHNWLI�GDQ�HILVLHQ��

.DWD�NXQFL²�.HUDQJND�.HUMD�6FUXP��3URMHFW�0DQDJHPHQW�7RROV��7DLJD��6��&RQWDER��
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$JLOH� PHWRGRORJL�SHQJHPEDQJDQ�SHUDQJNDW�OXQDN��

6FUXP� NHUDQJND�NHUMD�\DQJ�PHQJLNXWL�SULQVLS�$JLOH��

6RIWZDUH�+RXVH� SHUXVDKDDQ�\DQJ�EHUJHUDN�GL�ELGDQJ�SHPEDQJXQDQ�SHUDQJNDW�OXQDN��

7DLJD� DODW�PDQDMHPHQ�SUR\HN�RSHQ�VRXUFH��

6��&RQWDER� ZHE�EDVHG�DSSOLFDWLRQ�\DQJ�GLEDQJXQ�VRIWZDUH�KRXVH�XQWXN��

� � GLLQWHJUDVLNDQ�GHQJDQ�7DLJD��

*DQWW�&KDUW� VHPXD�SHUHQFDQDDQ�GLWXOLV�GDODP�EHQWXN�GLDJUDP�EDWDQJ�\DQJ��

� PHPDSDUNDQ�MDGZDO�SUR\HN�PXODL�GDUL�XUXWDQ�NHUMD��SHUNLUDDQ�ZDNWX�

� SHUXVDKDDQ�\DQJ�EHUJHUDN�GL�ELGDQJ�SHPEDQJXQDQ�SHUDQJNDW�OXQDN��



[�
�

'$)7$5�,6,�

+$/$0$1�-8'8/�����������������������������������������������������������������������������������������������������������L�
+$/$0$1�3(1*(6$+$1�'26(1�3(0%,0%,1*���������������������������������������������������LL�
+$/$0$1�3(1*(6$+$1�'26(1�3(1*8-,����������������������������������������������������������LLL�
+$/$0$1�3(51<$7$$1�.($6/,$1�78*$6�$.+,5�����������������������������������������LY�
+$/$0$1�3(56(0%$+$1�����������������������������������������������������������������������������������������Y�
+$/$0$1�0272����������������������������������������������������������������������������������������������������������YL �
.$7$�3(1*$17$5������������������������������������������������������������������������������������������������������YLL �
6$5,�������������������������������������������������������������������������������������������������������������������������������YLLL�
*/26$5,80�������������������������������������������������������������������������������������������������������������������L[ �
'$)7$5�,6,����������������������������������������������������������������������������������������������������������������������[�
'$)7$5�7$%(/������������������������������������������������������������������������������������������������������������[LL �
'$)7$5�*$0%$5�����������������������������������������������������������������������������������������������������[LLL�
%$%�,�3(1'$+8/8$1����������������������������������������������������������������������������������������������������
���� /DWDU�%HODNDQJ�����������������������������������������������������������������������������������������������������������
���� 5XDQJ�/LQJNXS�����������������������������������������������������������������������������������������������������������
���� 7XMXDQ������������������������������������������������������������������������������������������������������������������������
���� 0DQIDDW����������������������������������������������������������������������������������������������������������������������
���� 6LVWHPDWLND�3HQXOLVDQ������������������������������������������������������������������������������������������������
%$%�,,�/$1'$6$1�7(25,�'$1�7,1-$8$1�3867$.$��������������������������������������������
���� $JLOH�'HYHORSPHQW����������������������������������������������������������������������������������������������������
���� 6FUXP�������������������������������������������������������������������������������������������������������������������������
���� 7DWD�1LODL�6FUXP��������������������������������������������������������������������������������������������������������
���� 7LP�6FUXP������������������������������������������������������������������������������������������������������������������
���� /DQJNDK�.HUDQJND�.HUMD�6FUXP��������������������������������������������������������������������������������
���� 3URMHFW�0DQDJHPHQW�7RRO�7DLJD�������������������������������������������������������������������������������
���� 6��&RQWDER����������������������������������������������������������������������������������������������������������������
���� 7LQMDXDQ�3XVWDND�������������������������������������������������������������������������������������������������������
%$%�,,,�3(/$.6$1$$1�0$*$1*������������������������������������������������������������������������������
���� 0DQDMHPHQ�3UR\HN���������������������������������������������������������������������������������������������������

������ 3HQGHILQLVLDQ�3UR\HN�������������������������������������������������������������������������������������
������ ,QLVLDOLVDVL�3UR\HN������������������������������������������������������������������������������������������
������ 3HUHQFDQDDQ�3UR\HN��������������������������������������������������������������������������������������
������ 3HODNVDQDDQ�3UR\HN���������������������������������������������������������������������������������������
������ 3HPDQWDXDQ�GDQ�3HQJHQGDOLDQ�3UR\HN����������������������������������������������������������
������ 3HQXWXSDQ�3UR\HN������������������������������������������������������������������������������������������

���� ,PSOHPHQWDVL�.HUDQJND�.HUMD�6FUXP�����������������������������������������������������������������������
������ 3URGXFW�%DFNORJ��������������������������������������������������������������������������������������������
������ 6SULQW�3ODQQLQJ����������������������������������������������������������������������������������������������
������ 6SULQW�%DFNORJ�����������������������������������������������������������������������������������������������
������ 'DLO\�6FUXP���������������������������������������������������������������������������������������������������
������ 6SULQW�5HYLHZ������������������������������������������������������������������������������������������������
������ 6SULQW�5HWURVSHFWLYH��������������������������������������������������������������������������������������
������ :HHNO\�5HSRUW�����������������������������������������������������������������������������������������������

%$%�,9�5()/(.6,�3(/$.6$1$$1�0$*$1*����������������������������������������������������������
���� 5HOHYDQVL�$NDGHPLN�������������������������������������������������������������������������������������������������
���� 3HPEHODMDUDQ�0DJDQJ�����������������������������������������������������������������������������������������������

������ .HUMDVDPD������������������������������������������������������������������������������������������������������
������ .RPXQLNDVL���������������������������������������������������������������������������������������������������
������ 6HOI�'HYHORSPHQW������������������������������������������������������������������������������������������



[L�
�

%$%�9�3(18783��������������������������������������������������������������������������������������������������������������
���� .HVLPSXODQ���������������������������������������������������������������������������������������������������������������
���� 6DUDQ��������������������������������������������������������������������������������������������������������������������������
'$)7$5�3867$.$����������������������������������������������������������������������������������������������������������
/$03,5$1����������������������������������������������������������������������������������������������������������������������� �

�

� �



[LL�
�

'$)7$5�7$%(/�

�

7DEHO�����6SHVLILNDVL�7HNQRORJL�������������������������������������������������������������������������������������������������� �

7DEHO�����3URGXFW�%DFNORJ�6LVWHP�0DQDMHPHQ�6HZD������������������������������������������������������������������

7DEHO�����'DIWDU�UROH�GDQ�SHQHUDSDQ�VWDWXV�WDVN�SDGD�7DLJD��������������������������������������������������������

7DEHO�����3HUEDQGLQJDQ�3HQHUDSDQ�6FUXP�DQWDUD�EXNX�SDQGXDQ�VFUXP�GHQJDQ�SHQJHPEDQJDQ�

6LVWHP�0DQDMHPHQ�6HZD������������������������������������������������������������������������������������������������������������� �

7DEHO� ���� 3HQHUDSDQ� )LWXU� 7DLJD� \DQJ�7HULQWHJUDVL� GHQJDQ� 6��&RQWDER� GDODP�PHQGXNXQJ�

6FUXP�SDGD�SHQJHPEDQJDQ�6LVWHP�0DQDMHPHQ�6HZD�����������������������������������������������������������������
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*DPEDU�����/RNDVL�NDQWRU�37�-DYDQ�&LSWD�6ROXVL�������������������������������������������������������������������������

*DPEDU�����.RQVHS�.HUDQJND�.HUMD�6FUXP����������������������������������������������������������������������������������

*DPEDU�����*DQWW�&KDUW�6LVWHP�0DQDMHPHQ�6HZD����������������������������������������������������������������������

*DPEDU�����7DPSLODQ�PHQX�0RGLI\�	�6XEPLW�3HPEDUXDQ�%.���������������������������������������������������
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*DPEDU�����3HQDPEDKDQ�WRPERO�JHQHUDWH�GRNXPHQ�%.������������������������������������������������������������

*DPEDU�����3HQDPEDKDQ�ILHOG�VHDUFKLQJ�SDUDPHWHUV�PHQX�PRQLWRULQJ�������������������������������������

*DPEDU�����7DPSLODQ�7DLJD�SDGD�6LVWHP�0DQDMHPHQ�6HZD�������������������������������������������������������
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���� /DWDU�%HODNDQJ�
3HUNHPEDQJDQ� \DQJ� VDQJDW� SHVDW� WHUKDGDS� WHNQRORJL� LQIRUPDVL� PHQJDNLEDWNDQ�

SHUPLQWDDQ�SHQJHPEDQJDQ�DSOLNDVL�SHUDQJNDW�OXQDN�EHUSRWHQVL�PHQJDODPL�SHQLQJNDWDQ�\DQJ�

FXNXS�EHVDU�XQWXN�VHEXDK�VRIWZDUH�KRXVH��6HKLQJJD�GLSHUOXNDQ�SHQJHORODDQ�\DQJ�WHSDW�GDODP�

PHPLOLK�VHEXDK�PHWRGH��WRROV��DWDX�SHQGHNDWDQ�PDQDMHPHQ�\DQJ�GDSDW�PHPEDQWX�SHQJHUMDDQ�

SDGD� VHEXDK� SUR\HN� PHQMDGL� OHELK� HIHNWLI� GDQ� WHUKLQGDU� GDUL� PDVDODK�PDVDODK� VHSHUWL�

SHQJHUMDDQ� \DQJ� WLGDN� VHVXDL� GHQJDQ� UHQFDQD� \DQJ� GLVHSDNDWL� PDXSXQ� SHQDPEDKDQ� ELD\D�

DQJJDUDQ��

0DQDMHPHQ�SUR\HN�GLGHILQLVLNDQ�VHEDJDL�VXDWX�PHWRGH�SHQJHORODDQ�EHUEDJDL�DNWLYLWDV�

GDUL� SUR\HN� \DQJ�GLODNVDQDNDQ�PXODL�GDUL� WDKDS� LQLVLDVL� VDPSDL�GHQJDQ� FORVLQJ� SUR\HN� GDQ�

GLEDWDVL�ROHK�MDQJND�ZDNWX��DQJJDUDQ�GHQJDQ�WXMXDQ�DJDU�WHUFDSDLQ\D�SUR\HN�\DQJ�HILVLHQ�GDQ�

HIHNWLI�� 'DPSDN� GDUL� WLQJJLQ\D� SHUPLQWDDQ� DNDQ� SHQJHPEDQJDQ� DSOLNDVL� SHUDQJNDW� OXQDN�

PHQ\HEDENDQ� VHEXDK� VRIWZDUH� KRXVH� KDUXV� PHQ\HGLDNDQ� SURMHFW� PDQDJHPHQW� WRROV� \DQJ�

WHSDW� DJDU� GDSDW� PHPEDQWX� SHQJHORODDQ� GDQ� GRNXPHQWDVL� SHNHUMDDQ� SDGD� SHQJHPEDQJDQ�

SHUDQJNDW� OXQDN�� 6HODLQ� LWX� SHQJJXQDDQ� SURMHFW� PDQDJHPHQW� WRROV� SDGD� SUR\HN� GDSDW�

PHPEDQWX� GDODP� PHODNXNDQ� SHQJHORODDQ�� PRQLWRULQJ�� GDQ� GRNXPHQWDVL� SHQJHPEDQJDQ�

SHUDQJNDW�OXQDN��

³/6´�PHUXSDNDQ�VDODK�VDWX�SUR\HN�GL�37�-DYDQ�&LSWD�6ROXVL�\DQJ�PHPEHULNDQ�VROXVL�

NHSDGD�NOLHQ�GDODP�PHQ\HZD� WRZHU�SHUDQJNDW�\DQJ�GLVHGLDNDQ�ROHK�YHQGRU� WHOHNRPXQLNDVL�

PHODOXL�VHEXDK�DSOLNDVL�³6LVWHP�0DQDMHPHQ�6HZD´��$SOLNDVL�LQL�EHUEDVLV�ZHE�GDQ�PHPLOLNL�

EHEHUDSD�ILWXU�\DQJ�SHQJJXQDDQQ\D�GLVHVXDLNDQ�WHUKDGDS�UROH�\DQJ�GLGDSDW�ROHK�XVHU��7XMXDQ�

XWDPD� GDUL� SHQJHPEDQJDQ� DSOLNDVL� ³6LVWHP�0DQDMHPHQ� 6HZD´� DGDODK� XQWXN�PHPXGDKNDQ�

NOLHQ� GDODP� PHODNXNDQ� SHQ\HZDDQ� WRZHU�SHUDQJNDW� GDQ� MXJD� PHPXGDKNDQ� YHQGRU�

WHOHNRPXQLNDVL� GDODP� PHODNXNDQ� PRQLWRULQJ� WRZHU�SHUDQJNDW� \DQJ� VHGDQJ� PDXSXQ� \DQJ�

WHODK�VHOHVDL�GLVHZDNDQ��'DODP�SHODNVDQDDQ�SHQJHPEDQJDQ�SUR\HN�� WHUGDSDW�KDO�KDO� VHSHUWL�

SHUPLQWDDQ� XQWXN� PHODNXNDQ� SHQDPEDKDQ� DWDX� SHUXEDKDQ� ILWXU� ROHK� NOLHQ�� 3HUPLQWDDQ�

WHUVHEXW�PHPEXDW�SHQJHPEDQJ�KDUXV�GDSDW�PHPLOLK�PHWRGRORJL�\DQJ�PHPXQJNLQNDQ�GDODP�

PHODNXNDQ� SHUXEDKDQ� GDODP� MDQJND� ZDNWX� VLQJNDW�� 2OHK� NDUHQD� LWX� GLSHUOXNDQ� VHEXDK�

PHWRGH� SHQJHPEDQJDQ� \DQJ� GDSDW� GLLPSOHPHQWDVLNDQ� XQWXN�PHPHQXKL� VHOXUXK� NHEXWXKDQ�
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NOLHQ��0HWRGH� SHQJHPEDQJDQ� SUR\HN� \DQJ� GLJXQDNDQ� GDODP� SUR\HN� LQL� DGDODK� DJLOH� \DQJ�

PHQHUDSNDQ�VFUXP��

3HODNVDQDDQ�PDJDQJ�GL� 37� -DYDQ�&LSWD�6ROXVL� �-DYDQ��EHUODQJVXQJ� VHODPD���EXODQ�

GLPXODL� GDUL� 6HSWHPEHU� ����� ±� )HEUXDUL� ������ 37� -DYDQ� &LSWD� 6ROXVL� PHUXSDNDQ� VHEXDK�

VRIWZDUH� KRXVH� \DQJ� EHUJHUDN� GDODP� %XVLQHVV� 3URFHVV� 2SWLPL]DWLRQ� 3DUWQHU� GDQ�

EHUNRPLWPHQ� PHQMDGL� SDUWQHU� NOLHQ� GDODP� PHQJHPEDQJNDQ� SURVHV� ELVQLV� HIHNWLI� XQWXN�

PHQFDSDL� NLQHUMD� RUJDQLVDVL�SHUXVDKDDQ� \DQJ� OHELK� EDLN� GHQJDQ� PHQJLPSOHPHQWDVLNDQ�

WHNQRORJL� �-DYDQ�� ������� 37� -DYDQ� &LSWD� 6ROXVL� PHPSXQ\DL� �� NDQWRU� \DQJ� WHUOHWDN� GL�

%DQGXQJ� GDQ� <RJ\DNDUWD�� /RNDVL� NDQWRU� %DQGXQJ� WHUOHWDN� GL� -O�� 33+�� 0XVWRSD� 1R�� ���

6XUDSDWL� &RUH� %ORN� .���� .HFDPDWDQ� &LEHXQ\LQJ� .LGXO�� .DQWRU� <RJ\DNDUWD� WHUOHWDN� GL�

3HUXPDKDQ� 6XNRKDUMR� ,QGDK� %���� 57� ���5:� ��� 1JDJOLN�� 6OHPDQ�� /RNDVL� NDQWRU� \DQJ�

EHUDGD�GL�<RJ\DNDUWD�GDSDW�GLOLKDW�SDGD�*DPEDU������

�
*DPEDU�����/RNDVL�NDQWRU�37�-DYDQ�&LSWD�6ROXVL��

�6XPEHU��*RRJOH�0DSV��

�

6HODPD� NHJLDWDQ� PDJDQJ� EHUODQJVXQJ�� SHQXOLV� GLWHPSDWNDQ� SDGD� SUR\HN� 6LVWHP�

0DMDPHPHQ� 6HZD� VHEDJDL� 6\VWHP� $QDO\VW� GDQ�4XDOLW\� $VVXUDQFH�� 3DGD� SUR\HN� WHUVHEXW��

SHQXOLV�EHUNRQWULEXVL�GDODP�GXD� WDKDSDQ�SHQJHPEDQJDQQ\D��\DLWX� WDKDS� GHYHORSPHQW�\DQJ�

GLODNVDQDNDQ�VHODPD���EXODQ�GDQ�WDKDS�PDLQWHQDQFH�\DQJ�GLODNVDQDNDQ�VHODPD���EXODQ��

'L� GDODP� SUR\HN� 6LVWHP�0DQDMHPHQ� 6HZD�� SHQXOLV� PHPLOLNL� WXJDV� XWDPD� VHEDJDL�

V\VWHP�DQDO\VW�\DLWX�PHODNXNDQ�DQDOLVLV� WHUKDGDS�NHEXWXKDQ�NOLHQ�PDXSXQ� LVVXH�EXJV�\DQJ�
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GLWHPXNDQ��GLPDQD�KDVLO�DQDOLVLV�WHUVHEXW�DNDQ�GLEXDWNDQ�PHQMDGL�WDVN�PHQJJXQDNDQ�SURMHFW�

PDQDJHPHQW� WRRO� 7DLJD� \DQJ� WHULQWHJUDVL� GHQJDQ� 6�� &RQWDER� GDQ� PHQGRNXPHQWDVLNDQ�

VHPXD�KDVLO�DQDOLVLV�NHGDODP�WHFKQLFDO�GRFXPHQW�PDXSXQ�XVHU�JXLGH��$GDSXQ�GDODP�ODSRUDQ�

WXJDV� DNKLU� LQL� DNDQ� EHUIRNXV� NHSDGD� SHQJLPSOHPHQWDVLDQ� SURMHFW�PDQDJHPHQW� WRRO�7DLJD�

\DQJ�WHULQWHJUDVL�GHQJDQ�6��&RQWDER�GDODP�PHQGXNXQJ�NHUDQJND�NHUMD�VFUXP��+DO�WHUVHEXW�

GLNDUHQDNDQ�DNWLYLWDV�SHPEXDWDQ�WDVN�PHQJJXQDNDQ�7DLJD�PHUXSDNDQ�SHNHUMDDQ�\DQJ�SDOLQJ�

EDQ\DN�GLNHUMDNDQ�GDQ�PHQMDGL�WDQJJXQJ�MDZDE�XWDPD�VHODPD�EHUNRQWULEXVL�GL�GDODP�SUR\HN�

6LVWHP�0DQDMHPHQ�6HZD��

�

���� 5XDQJ�/LQJNXS��
3HODNVDQDDQ�PDJDQJ�GL�37�-DYDQ�&LSWD�6ROXVL�EHUODQJVXQJ�VHODPD���EXODQ�GLPXODL�GDUL�

6HSWHPEHU� ����� ±� )HEUXDUL� ������ 37� -DYDQ� &LSWD� 6ROXVL� PHUXSDNDQ� SHUXVDKDDQ� VRIWZDUH�

KRXVH� \DQJ� EHUIRNXV� SDGD� SHQJHPEDQJDQ�SURVHV� ELVQLV�EHUEDVLV� WHNQRORJL��$GDSXQ� VHODPD�

NHJLDWDQ�PDJDQJ�EHUODQJVXQJ��SHQXOLV� WHODK�EHUNRQWULEXVL�GDODP�SUR\HN�6LVWHP�0DQDMHPHQ�

6HZD��

6LVWHP�0DQDMHPHQ�6HZD�PHUXSDNDQ�DSOLNDVL�EHUEDVLV�ZHE�\DQJ�GLJXQDNDQ�ROHK�NOLHQ�

XQWXN� PHODNXNDQ� SHQ\HZDDQ� WRZHU� DWDX� SHUDQJNDW� \DQJ� GLVHGLDNDQ� ROHK� YHQGRU�

WHOHNRPXQLNDVL�� 'DODP� SUR\HN� LQL�� SHQXOLV� WHODK� EHUNRQWULEXVL� GDODP� �� WDKDS�

SHQJHPEDQJDQQ\D��\DLWX�WDKDS�GHYHORSPHQW�GDQ�PDLQWHQDQFH��

6LVWHP�0DQDMHPHQ� 6HZD� WDKDS� GHYHORSPHQW� EHUODQJVXQJ� VHODPD� �� EXODQ� PXODL� GDUL�

2NWREHU� ����� ±� )HEUXDUL� ������ 3DGD� WDKDS� LQL�� SHQXOLV� PHQGDSDWNDQ� NHVHPSDWDQ� XQWXN�

PHQMDGL� VHRUDQJ�6\VWHP�$QDO\VW� \DQJ�PHQGHILQLVLNDQ� SHNHUMDDQ� NHSDGD� GHYHORSHU�GDUL� VLVL�

)URQW�(QG�PDXSXQ�%DFN�(QG��GDQ�4XDOLW\�$VVXUDQFH�\DQJ�PHODNXNDQ�WHVWLQJ�MLND�GHYHORSHU�

VXGDK� VHOHVDL� GDODP� PHQJHUMDNDQ� SHNHUMDDQQ\D� PDVLQJ�PDVLQJ�� $GDSXQ� SHNHUMDDQ� \DQJ�

GLODNXNDQ�SDGD�WDKDS�GHYHORSPHQW�LQL�DQWDUD�ODLQ�VHEDJDL�EHULNXW��

D�� 0HODNXNDQ�DQDOLVLV�NHEXWXKDQ�NOLHQ��

E�� 0HPEXDW� WDVN� XQWXN� SURJUDPPHU� PHQJJXQDNDQ� SURMHFW� PDQDJHPHQW� WRRO� 7DLJD�

\DQJ�WHULQWHJUDVL�GHQJDQ�6��&RQWDER��

F�� 0HPEXDW� PRFNXS� GDVKERDUG� WR�GR� OLVW� 6LVWHP� 0DQDMHPHQ� 6HZD� PHQJJXQDNDQ�

DSOLNDVL�%DOVDPLT�:LUHIUDPH��

G�� 0HODNXNDQ�WHVWLQJ�$3,�6LVWHP�0DQDMHPHQ�6HZD�PHQJJXQDNDQ�3RVWPDQ��

H�� 0HPEXDW�GRFXPHQW�GHOLYHUDEOH�\DLWX�WHFKQLFDO�GRFXPHQW�GDQ�GRNXPHQ�XVHU�JXLGH��
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I�� 0HPEXDW� VNHQDULR� WHVWLQJ� GDUL� 6LVWHP� 0DQDMHPHQ� 6HZD� PHQJJXQDNDQ� *RRJOH�

6KHHW��

6LVWHP�0DQDMHPHQ� 6HZD� WDKDS�PDLQWHQDQFH� EHUODQJVXQJ� VHODPD� �� EXODQ� PXODL� GDUL�

-DQXDUL� ����� ±� )HEUXDUL� ������ 3DGD� WDKDS� LQL�� SHQXOLV� PHQGDSDWNDQ� NHVHPSDWDQ� XQWXN�

PHQMDGL�VHRUDQJ�6\VWHP�$QDO\VW�\DQJ�PHQGHILQLVLNDQ�LVVXH���HUURU�\DQJ�GLWHPXNDQ�ROHK�NOLHQ�

PDXSXQ� \DQJ� GLWHPXNDQ� VDDW� PHODNXNDQ� WHVWLQJ� LQWHUQDO� ODOX� PHPEXDWNDQ� WDVN� NHSDGD�

GHYHORSHU� GDUL� VLVL�)URQW�(QG�PDXSXQ� %DFN�(QG�� GDQ�4XDOLW\� $VVXUDQFH� \DQJ� PHODNXNDQ�

WHVWLQJ� MLND�GHYHORSHU� VXGDK� VHOHVDL�PHPSHUEDLNL� LVVXH� �� HUURU� WHUVHEXW��$GDSXQ� SHNHUMDDQ�

\DQJ�GLODNXNDQ�SDGD�WDKDS�PDLQWHQDQFH�LQL�DQWDUD�ODLQ�VHEDJDL�EHULNXW��

D����0HODNXNDQ�DQDOLVLV�URRW�FDXVH�GDUL�LVVXH�LVVXH�\DQJ�GLWHPXNDQ�ROHK�4$��

E����0HODNXNDQ�WHVWLQJ�LVVXH�DWDX�HUURU�PHQJJXQDNDQ�3RVWPDQ��

�

���� 7XMXDQ�
7XMXDQ�GDUL�ODSRUDQ�WXJDV�DNKLU� LQL�DGDODK�XQWXN�PHQJHWDKXL�EDJDLPDQD�LPSOHPHQWDVL�

SURMHFW� PDQDJHPHQW� WRRO� 7DLJD� \DQJ� WHULQWHJUDVL� GHQJDQ� 6�� &RQWDER� GDSDW� PHQGXNXQJ�

NHUDQJND� NHUMD� VFUXP� SDGD� SHQJHPEDQJDQ� 6LVWHP�0DQDMHPHQ� 6HZD�� 6HODLQ� LWX� MXJD� DNDQ�

GLMHODVNDQ� SHQJJXQDDQ� ILWXU� SURMHFW� PDQDJHPHQW� WRROV� 7DLJD� \DQJ� WHULQWHJUDVL� GHQJDQ� 6��

&RQWDER�GDODP�SHQHUDSDQQ\D�GL�GDODP�NHUDQJND�NHUMD�VFUXP��

�

���� 0DQIDDW�

0DQIDDW� \DQJ� GLSHUROHK� GDUL� LPSOHPHQWDVL� SURMHFW� PDQDJHPHQW� WRRO� 7DLJD� \DQJ�

WHULQWHJUDVL�GHQJDQ�6��&RQWDER�GDODP�PHQGXNXQJ�NHUDQJND�NHUMD�VFUXP�SDGD�SHQJHPEDQJDQ�

6LVWHP�0DQDMHPHQ�6HZD�DGDODK�VHEDJDL�EHULNXW��

D�� 0HQJHWDKXL� NLQHUMD� 7DLJD� VHEDJDL� DODW� PDQDMHPHQ� SUR\HN� \DQJ� GDSDW� GLJXQDNDQ�

GDODP�PHQGXNXQJ�NHUDQJND�NHUMD�VFUXP��

E�� 0HQJHWDKXL� SHQJJXQDDQ� ILWXU� \DQJ� DGD� SDGD� 7DLJD� \DQJ� EHUNDLWDQ� GDODP�

PHQGXNXQJ�NHUDQJND�NHUMD�VFUXP��

�

���� 6LVWHPDWLND�3HQXOLVDQ�

6LVWHPDWLND� SHQXOLVDQ� GLVXVXQ� XQWXN� PHPEHULNDQ� SHQMHODVDQ� WHUNDLW� LVL� GDUL� EDE�EDE�

SHQ\XVXQ� ODSRUDQ� GDQ� PHPXGDKNDQ� SHPEDFD� GDODP� PHPDKDPL� LVL� ODSRUDQ� WXJDV� DNKLU��

$GDSXQ�VXVXQDQ�VLVWHPDWLND�SHQXOLVDQ�ODSRUDQ�DGDODK�VHEDJDL�EHULNXW��

D�� %$%�,��3HQGDKXOXDQ�



��
�

%DE� LQL� PHPEDKDV� WHUNDLW� JDPEDUDQ� XPXP� SUR\HN� \DQJ� GLNHUMDNDQ�� WXMXDQ� GDQ�

PDQIDDW�WHUNDLW�SUR\HN�\DQJ�WHODK�GLNHUMDNDQ�ROHK�SHQXOLV���

E�� %$%�,,��/DQGDVDQ�7HRUL�GDQ�7LQMDXDQ�3XVWDND�

%DE� LQL�PHPEDKDV� WHUNDLW� WHRUL� GDVDU� GDQ� SHQMHODVDQ� WHQWDQJ� SHQHOLWLDQ�SHQHOLWLDQ�

VHEHOXPQ\D�\DQJ�EHULVL�WHQWDQJ�6FUXP��$JLOH�GHYHORSPHQW��GDQ�SURMHFW�PDQDJHPHQW�

WRRO��

F�� %$%�,,,��3HODNVDQDDQ�0DJDQJ�

%DE�LQL�PHPEDKDV�WHUNDLW�NHJLDWDQ�\DQJ�GLODNXNDQ�VHODPD�PDJDQJ�EHUODQJVXQJ�GDQ�

SHNHUMDDQ�DSD�VDMD�\DQJ�WHODK�GLNHUMDNDQ�VHODPD�DNWLYLWDV�PDJDQJ��

G�� %$%�,9��5HIOHNVL�3HODNVDQDDQ�0DJDQJ�

%DE�LQL�PHPEDKDV�WHUNDLW�UHOHYDQVL�SHPEHODMDUDQ�GHQJDQ�SHODNVDQDDQ�GL� ODSDQJDQ�

PDQIDDW��NHQGDOD��KDPEDWDQ��GDQ�WDQWDQJDQ�\DQJ�GLGDSDWNDQ�SDGD�DNWLYLWDV�PDJDQJ��

H�� %$%�9��3HQXWXS�

%DE�LQL�PHPEDKDV�NHVLPSXODQ�\DQJ�GLGDSDWNDQ�GDUL�EDE�EDE�\DQJ�WHODK�GLSDSDUNDQ�

VHEHOXPQ\D� GDQ� MXJD� WHUGDSDW� VDUDQ� GDUL� SHQXOLV� NHSDGD� SHPEDFD� \DQJ� DNDQ�

PHODNXNDQ�PDJDQJ�DWDXSXQ�SHQMDOXUDQ�WXJDV�DNKLU�\DQJ�VHUXSD���

�

�

�

�

�

�

�

�

�

�

�
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�
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�

�

���� $JLOH�'HYHORSPHQW�

$JLOH�GHYHORSPHQW�PHUXSDNDQ� VDODK� VDWX�PHWRGRORJL�GDODP�SHQJHPEDQJDQ�SHUDQJNDW�

OXQDN�\DQJ�PHQJHGHSDQNDQ�LQWHUDNVL�DQWDU�DQJJRWD�WLP�GDQ�NRODERUDVL�GHQJDQ�NOLHQ�GDULSDGD�

SURVHV�GDQ�MHQLV�SHUDQJNDW�\DQJ�GLSHUOXNDQ��0DUWLQ���������$JLOH�PHQHUDSNDQ�NRQVHS�LWHUDVL�

XQWXN� PHQLQJNDWNDQ� SURGXN� \DQJ� GLKDVLONDQ�� 6HWLDS� LWHUDVL� PHQJKDVLONDQ� SURGXN� GHQJDQ�

YHUVL� WHUEDUX� \DQJ� GLEXDW� VHWLDS� GXD� PLQJJX� GDQ� GLNLULPNDQ� NHSDGD� NOLHQ�� $JLOH� MXJD�

PHOLEDWNDQ� NOLHQ� VHFDUD� ODQJVXQJ� GDODP� SURVHV� SHQJHPEDQJDQQ\D� DJDU� PHQGDSDWNDQ�

IHHGEDFN�GDUL�NOLHQ�\DQJ�EHUJXQD�GDODP�SHQ\HPSXUQDDQ�SURGXN��$JLOH�PHQJDQJJDS�EDKZD�

LPSOHPHQWDVL� GDQ� SURVHV� GHVDLQ� PHUXSDNDQ� LQWL� GDUL� VHJDOD� DNWLYLWDV� GDODP� SURVHV�

SHQJHPEDQJDQ�SHUDQJNDW� OXQDN��VHKLQJJD�FHQGHUXQJ�OHELK�PHPLOLK�MHQLV�NRPXQLNDVL�VHFDUD�

LQIRUPDO�GDULSDGD�VHFDUD�IRUPDO��6RPPHUYLOOH���������

0HWRGH� DJLOH� VDQJDW� WHSDW� GLWHUDSNDQ� SDGD� SHQJHPEDQJDQ� SHUDQJNDW� OXQDN� \DQJ�

GLKDUXVNDQ� GDSDW� PHQ\HVXDLNDQ� SHUXEDKDQ� NHEXWXKDQ� \DQJ� FHSDW�� 3ULRULWDV� SHQWLQJ� GDODP�

SHQHUDSDQ� DJLOH� DGDODK�PHPHQXKL� NHEXWXKDQ� NOLHQ� GHQJDQ�PHPEXDW� VHEXDK� DSOLNDVL� \DQJ�

EHUQLODL�VHFDUD�WHSDW�GDQ�FHSDW��8QWXN�PHQGXNXQJ�KDO� WHUVHEXW��VDODK�VDWX�SULQVLS�GDUL�DJLOH�

DGDODK� SURVHV� SHPDSDUDQ� KDVLO� \DQJ� GLODNXNDQ� GDODP� MDQJND� ZDNWX� GXD� VDPSDL� HPSDW�

PLQJJX��GHQJDQ�SUHIHUHQVL�SDGD�VNDOD�ZDNWX�\DQJ�OHELK�FHSDW��0DUWLQ�GDQ�0DUWLQ���������

�

���� 6FUXP�
6FUXP�DGDODK�VHEXDK�NHUDQJND�NHUMD�\DQJ�GLJXQDNDQ�ROHK�RUDQJ�RUDQJ�XQWXN�PHQJDWDVL�

PDVDODK� \DQJ� NRPSOHNV�� GLPDQD� GDODP�ZDNWX� \DQJ� EHUVDPDDQ�PHUHND� MXJD�PHQJKDVLONDQ�

SURGXN� GHQJDQ� QLODL� VHWLQJJL� PXQJNLQ� VHFDUD� NUHDWLI� GDQ� SURGXNWLI�� 6FUXP� GLEDQJXQ�

EHUGDVDUNDQ�WHRUL�HPSLULVPH�\DQJ�PHQ\DWDNDQ�EDKZD�SHQJHWDKXDQ�EHUDVDO�GDUL�SHQJDODPDQ�

GDQ� GDODP� SHQJDPELODQ� NHSXWXVDQ� GLGDVDUL� ROHK� DSD� \DQJ� GLNHWDKXL� KLQJJD� VDDW� LQL�

�6FKZDEHU�	�6XWKHUODQG���������

.HUDQJND�NHUMD�VFUXP�WHUGLUL�GDUL�NRPSRQHQ�NRPSRQHQ�VHSHUWL�WLP�VFUXP��DFDUD��DUWHIDN��

SHUDQ�� GDQ� DWXUDQ� WHUNDLW�� .RPSRQHQ�NRPSRQHQ� GL� GDODP� NHUDQJND� NHUMD� VFUXP�PHPLOLNL�

WXMXDQ� WHUWHQWX� GDQ� SHQWLQJ� EDJL� NHEHUKDVLODQ� SHQJJXQDDQ� VFUXP� SDGD� VXDWX� SUR\HN�� 7LP�

VFUXP�DGDODK� WLP� \DQJ� WHUGLUL� GDUL�3URGXFW�2ZQHU��'HYHORSPHQW� 7HDP�� GDQ�6FUXP�0DVWHU�



��
�

\DQJ� EHUVLIDW� VZDNHOROD� GLPDQD� WLP� \DQJ� VZDNHOROD�PHPLOLK� FDUD� \DQJ� SDOLQJ� EDLN� GDODP�

PHQJHUMDNDQ�SHNHUMDDQQ\D��6FKZDEHU�	�6XWKHUODQG���������

.RPSRQHQ�NHGXD�DGDODK�DFDUD�VFUXP�GLPDQD�SDGD�NRPSRQHQ� LQL� WHUGDSDW� MDQWXQJ�GDUL�

6FUXP�\DLWX�6SULQW��6SULQW�DGDODK�VHEXDK�EDWDVDQ�ZDNWX�\DQJ�PHPLOLNL�GXUDVL�VDWX�EXODQ�DWDX�

NXUDQJ��6SULQW�PHPLOLNL�GXUDVL�\DQJ�NRQVLVWHQ�VHODPD�SHQJHUMDDQ�VXDWX�SUR\HN��6SULQW�EDUX�

DNDQ� ODQJVXQJ� GLPXODL� VHWHODK� 6SULQW� VHEHOXPQ\D� VXGDK� VHOHVDL� GLNHUMDNDQ� �6FKZDEHU� 	�

6XWKHUODQG���������

$UWHIDN� 6FUXP� PHUHSUHVHQWDVLNDQ� QLODL� ELVQLV� DWDX� SHNHUMDDQ� DJDU� WHUFLSWDQ\D�

WUDQVSDUDQVL�LQIRUPDVL�GDQ�PHPEHULNDQ�NHVHPSDWDQ�GDODP�PHQJDGDSWDVL�GDQ�PHQJLQVSHNVL��

6HWLDS� DUWHIDN� \DQJ� GLMDEDUNDQ� 6FUXP� GLEXDW� XQWXN�PHPDNVLPDONDQ� WUDQVSDUDQVL� LQIRUPDVL�

DJDU�VHWLDS� LQGLYLGX�PHPSXQ\DL�SHPDKDPDQ�\DQJ�VDPD�PHQJHQDL�DUWHIDN� WHUVHEXW��$UWHIDN�

6FUXP�WHUGLUL�GDUL�3URGXFW�%DFNORJ��6SULQW�%DFNORJ��GDQ�,QFUHPHQW��6FKZDEHU�	�6XWKHUODQG��

�������

�

���� 7DWD�1LODL�6FUXP�
7DWD�QLODL�\DQJ�GLPLOLNL�VFUXP�DSDELOD�GLZXMXGNDQ�GL�GDODP�WLP�VFUXP��PDND�SLODU�SLODU�

VFUXP� VHSHUWL�� WUDQVSDUDQVL�� LQVSHNVL�GDQ� DGDSWDVL�DNDQ�PHPEDQJXQ� UDVD�SHUFD\D�VDWX� VDPD�

ODLQ��7DWD�QLODL�WHUVHEXW�GLDQWDUDQ\D�VHEDJDL�EHULNXW���6FKZDEHU�	�6XWKHUODQG���������

D�� .RPLWPHQ�

6HWLDS� DQJJRWD� GL� GDODP� WLP� VFUXP� KDUXV� EHUWDQJJXQJ� MDZDE� GDODP� PHQJDZDVL�

GLULQ\D�VHQGLUL�GDSDW�EHUNRPLWPHQ�GDODP�PHQJHUMDNDQ�NHZDMLEDQQ\D�PDVLQJ�PDVLQJ�

VHVXDL�GHQJDQ�\DQJ�WHODK�GLVHSDNDWL�VHEHOXPQ\D��

E�� )RNXV�

6HWLDS� DQJJRWD� GL� GDODP� WLP� VFUXP� KDUXV� IRNXV� WHUKDGDS� SHNHUMDDQ� \DQJ� WHODK�

GLEHULNDQ�NDUHQD�VFUXP�GLJXQDNDQ�XQWXN�PHPEDWDVL� JDQJJXDQ��0DND�GDUL� LWX� VHWLDS�

DQJJRWD�WLP�VFUXP�KDUXV�EHUNRQVHQWUDVL�GDODP�PHQ\HOHVDLNDQ�VHPXD�SHNHUMDDQQ\D���

F�� .HWHUEXNDDQ�

6HWLDS�DQJJRWD�GL�GDODP�WLP�VFUXP�KDUXV�PHPLOLNL�VLNDS�NHWHUEXNDDQ�WHUKDGDS�VHPXD�

KDO�\DQJ�DGD�GDODP�SHQJHPEDQJDQ�SUR\HN��PHOLSXWL�SHNHUMDDQ�DSD�VDMD�\DQJ�VHGDQJ�

GLNHUMDNDQ��GDQ�NHQGDOD�DWDX�KDPEDWDQ�\DQJ�GLDODPL�GDODP�PHQ\HOHVDLNDQ�SHNHUMDDQ��

6HWLDS� DQJJRWD� WLP� VFUXP� GDSDW� PHPLQWD� EDQWXDQ� NHSDGD� DQJJRWD� \DQJ� ODLQ� MLND�

PHQGDSDWNDQ�NHVXOLWDQ�GDODP�SHNHUMDDQQ\D�GDQ�MXJD�VHEDOLNQ\D��

�



��
�
G�� 5HVSHFW�

6HWLDS� DQJJRWD� GL� GDODP� WLP� VFUXP� KDUXV� GDSDW� PHQJKRUPDWL� GDQ� PHQJKDUJDL�

SHNHUMDDQ� \DQJ� GLODNXNDQ� ROHK� DQJJRWD� ODLQQ\D� NDUHQD� VHWLDS� DQJJRWD� PHPSXQ\DL�

NHWHUDPSLODQ�GDQ�NHPDPSXDQ�\DQJ�EHUEHGD�EHGD��

�

���� 7LP�6FUXP�

7LP�VFUXP�WHUGLUL�GDUL�3URGXFW�2ZQHU��'HYHORSPHQW�7HDP�GDQ�6FUXP�0DVWHU��7LP�\DQJ�

VZDNHOROD� PHPLOLK� FDUD� WHUEDLN� GDODP� PHQJHUMDNDQ� SHNHUMDDQ� PHUHND�� EXNDQ� PHQJLNXWL�

SHULQWDK� GDUL� RUDQJ� ODLQ� GL� OXDU� WLP��7LP� \DQJ� OLQWDV�IXQJVL�PHPLOLNL� VHPXD� NHDKOLDQ� \DQJ�

GLEXWXKNDQ� XQWXN�PHQ\HOHVDLNDQ� SHNHUMDDQ� WDQSD� EHUJDQWXQJ� SDGD� RUDQJ� ODLQ� GL� OXDU� WLP��

%HQWXN� WLP� GDODP� VFUXP� GLUDQFDQJ� XQWXN� PHQJRSWLPDONDQ� IOHNVLELOLWDV�� NUHDWLYLWDV� GDQ�

SURGXNWLYLWDV�� %HQWXN� WLP� VFUXP� WHODK� WHUEXNWL� PHQMDGLNDQ� WLP� VHPDNLQ� HIHNWLI� GDODP�

PHQJHUMDNDQ�VHPXD�SHNHUMDDQ�VHGHUKDQD�PDXSXQ�NRPSOHNV��6FKZDEHU�	�6XWKHUODQG���������

7LP�VFUXP�WHUEDJL�GDODP�EHEHUDSD�SHUDQ�\DLWX��

D�� 3URGXFW�2ZQHU�

3URGXFW�2ZQHU�DGDODK�RUDQJ�\DQJ�EHUWDQJJXQJ�MDZDE�XQWXN�PHPDNVLPDONDQ�QLODL�

ELVQLV� GDUL� SURGXN� \DQJ� GLKDVLONDQ� ROHK�'HYHORSPHQW� 7HDP�� 3URGXFW� 2ZQHU� MXJD�

EHUWDQJJXQJ� MDZDE� GDODP� SHQJHORODDQ� 3URGXFW� %DFNORJ� \DQJ� GLDQWDUDQ\D� DGDODK�

VHEDJDL�EHULNXW���6FKZDEHU�	�6XWKHUODQG���������

��� 0HQ\DPSDLNDQ�LVL�GDUL�3URGXFW�%DFNORJ�GHQJDQ�MHODV��

��� 0HQJXUXWNDQ�3URGXFW�%DFNORJ�XQWXN�PHQFDSDL�WXMXDQ�\DQJ�GLLQJLQNDQ��

��� 0HQJRSWLPDONDQ� QLODL� ELVQLV� GDUL� SHNHUMDDQ� \DQJ� GLODNXNDQ� ROHK� 'HYHORSPHQW�

7HDP��

��� 0HPDVWLNDQ� EDKZD� WLP� GHYHORSPHQW� WHODK�PHPDKDPL�3URGXFW� %DFNORJ� GHQJDQ�

EDWDV�ZDNWX�WHUWHQWX��

�

E�� 'HYHORSPHQW�7HDP�

'HYHORSPHQW� 7HDP� WHUGLUL� GDUL� SDUD� DKOL� SURIHVL� VHSHUWL� 6\VWHP� $QDO\VW��

3URJUDPPHU�� 4XDOLW\� $VVXUDQFH�� GDQ� ODLQQ\D� \DQJ� EHNHUMD� XQWXN� PHQJKDVLONDQ�

SURGXN� \DQJ� PHPLOLNL� SRWHQVL� XQWXN� GLULOLV� GL� VHWLDS� EHUDNKLUQ\D� VHEXDK� VSULQW��

'HYHORSPHQW� 7HDP� EHUWDQJJXQJ� MDZDE� WHUNDLW� 3URGXFW� %DFNORJ� \DQJ� WHODK�

GLVDPSDLNDQ�ROHK�3URGXFW�2ZQHU�GDQ�WLP�LQL�DNDQ�PHQJHOROD�GDQ�PHQ\XVXQ�VHPXD�

SHNHUMDDQQ\D�PDVLQJ�PDVLQJ��6FKZDEHU�	�6XWKHUODQG���������



��
�
F�� 6FUXP�0DVWHU�

6FUXP� 0DVWHU� DGDODK� RUDQJ� DWDX� LQGLYLGX� \DQJ� EHUWDQJJXQJ� MDZDE� GDODP�

PHPSHUNHQDONDQ�SHQJJXQDDQ�NHUDQJND�NHUMD�VFUXP��6FUXP�0DVWHU�PHPEDQWX�VHPXD�

DQJJRWD�WLP�DJDU�GDSDW�PHPDKDPL�PXODL�GDUL� WHRUL��SUDNWLN�VDPSDL�GHQJDQ�WDWD�QLODL�

NHUDQJND� NHUMD� VFUXP�� 6HODLQ� LWX�� 6FUXP�0DVWHU� DGDODK� RUDQJ� \DQJ�PHPLPSLQ� GDQ�

PHQJDWXU� SUR\HN� \DQJ� PHQJJXQDNDQ� NHUDQJND� NHUMD� VFUXP�� 6FUXP� 0DVWHU� MXJD�

EHUWDQJJXQJ� MDZDE� GDODP� PHPDVWLNDQ� SHQJLPSOHPHQWDVLDQ� VFUXP� WHODK� GLODNXNDQ�

GHQJDQ�EDLN�GDQ�EHQDU�ROHK�VHPXD�DQJJRWD�WLP�VFUXP��6FUXP�0DVWHU�MXJD�PHPEDQWX�

3URGXFW� 2ZQHU� GDODP� PHQHPXNDQ� WHNQLN� \DQJ� HIHNWLI� XQWXN� PHQJHOROD� 3URGXFW�

%DFNORJ� \DQJ� VXGDK� GLWHQWXNDQ� VHEHOXPQ\D� VHUWD� PHPIDVLOLWDVL� DFDUD�DFDUD� VFUXP�

DSDELOD�GLPLQWD�DWDX�GLEXWXKNDQ��6FKZDEHU�	�6XWKHUODQG���������

�

���� /DQJNDK�.HUDQJND�.HUMD�6FUXP�

3DGD� SHODNVDQDDQ� NHUDQJND� NHUMD� VFUXP�� WHUGDSDW� MDQWXQJ� GDUL� SHODNVDQDDQ� NHUDQJND�

NHUMD�\DLWX�6SULQW��6SULQW�DGDODK�VHEXDK�EDWDVDQ�ZDNWX�\DQJ�PHPLOLNL�GXUDVL�VDWX�EXODQ�DWDX�

NXUDQJ��6SULQW�PHPLOLNL�GXUDVL�\DQJ�NRQVLVWHQ�VHODPD�SHQJHUMDDQ�VXDWX�SUR\HN��6SULQW�EDUX�

DNDQ�ODQJVXQJ�GLPXODL�VHWHODK�6SULQW�VHEHOXPQ\D�VXGDK�VHOHVDL�GLNHUMDNDQ��-LND�SURGXN�\DQJ�

GLKDVLONDQ�GDODP�VDWX�VSULQW� WHODK�VHVXDL�GHQJDQ�DFFHSWDQFH�FULWHULD�\DQJ�GLEXWXKNDQ�PDND�

VSULQW�WHODK�GLDQJJDS�VHOHVDL�GDODP�PDVD�SHQJHPEDQJDQQ\D��/DQJNDK�NHUDQJND�NHUMD�VFUXP�

GDSDW�GLOLKDW�SDGD�*DPEDU������

�
*DPEDU�����.RQVHS�.HUDQJND�.HUMD�6FUXP�

�6XPEHU��6FUXP�RUJ��

�



���
�
D�� 3URGXFW�%DFNORJ�

3URGXFW� %DFNORJ� PHUXSDNDQ� ODQJNDK� SHUWDPD� GDUL� NHUDQJND� NHUMD� VFUXP� \DQJ�

EHULVL� VHPXD� GDIWDU� NHEXWXKDQ� XVHU�� 'DIWDU� WHUVHEXW� DNDQ� GLXUXWNDQ� VHVXDL� GHQJDQ�

SULRULWDV� SHQJHUMDDQ� GDODP� VDWX� NDOL� VSULQW� DWDX� OHELK�� 3ULRULWDV� SHQJHUMDDQ� DNDQ�

GLWHQWXNDQ�ROHK�3URGXFW�2ZQHU�VHWHODK�PHODNXNDQ�GLVNXVL�EHUVDPD�VWDNHKROGHU�GDQ�

NULWHULD�SULRULWDV�WHUVHEXW�GLWHQWXNDQ�EHUGDVDUNDQ�WLQJNDW�NHEXWXKDQ�GDUL�VHEXDK�ILWXU�

\DQJ�DNDQ�VHJHUD�GLJXQDNDQ��3URGXFW�%DFNORJ�DNDQ�WHUXV�EHUHYROXVL�VHLULQJ�GHQJDQ�

SHUNHPEDQJDQ�SURGXN�GDQ�OLQJNXQJDQ�GLPDQD�SURGXN�WHUVHEXW�GLJXQDNDQ��6FKZDEHU�

	�6XWKHUODQG���������

�

E�� 6SULQW�3ODQQLQJ�

6SULQW�3ODQQLQJ�PHUXSDNDQ�ODQJNDK�NHGXD�GDUL�NHUDQJND�NHUMD�VFUXP�GLPDQD�WLP�

VFUXP�DNDQ�PHODNXNDQ�DQDOLVLV�WHUKDGDS�SHNHUMDDQ�\DQJ�DGD�GL�3URGXFW�%DFNORJ�GDQ�

PHPLOLK� SHNHUMDDQ� DSD� VDMD� \DQJ� DNDQ� GLNHUMDNDQ� SDGD� VSULQW� �6FKZDEHU� 	�

6XWKHUODQG���������

�

F�� 6SULQW�%DFNORJ�

6SULQW�%DFNORJ�PHUXSDNDQ�ODQJNDK�NHWLJD�GDUL�NHUDQJND�NHUMD�VFUXP�\DQJ�EHULVL�

VHPXD�SHNHUMDDQ�\DQJ�WHODK�GLVHSDNDWL�SDGD�VDDW�PHODNXNDQ�6SULQW�3ODQQLQJ�GDQ�DNDQ�

GLNHUMDNDQ� GDODP� VDWX� VSULQW�� .HWLND� WHUGDSDW� WDVN� EDUX� \DQJ� GLSHUOXNDQ� GDODP�

SHQJHUMDDQ�DSOLNDVL��PDND�DNDQ�GLWDPEDKNDQ�SDGD�6SULQW�%DFNORJ��

�

G�� 'DLO\�6FUXP�

'DLO\� 6FUXP� PHUXSDNDQ� ODQJNDK� NHHPSDW� GDUL� NHUDQJND� NHUMD� VFUXP� \DQJ�

GLODNXNDQ� VDDW� VSULQW� WHODK� EHUMDODQ� GLPDQD� VHWLDS� DQJJRWD� WLP� DNDQ�PHQ\DPSDLNDQ�

SHNHUMDDQ� \DQJ� GLODNXNDQ� GL� KDUL� VHEHOXPQ\D� GDQ� UHQFDQD� SHNHUMDDQ� \DQJ� DNDQ�

GLODNXNDQ� GL� KDUL� LQL�� 'DLO\� 6FUXP� EHUWXMXDQ� XQWXN� PHQLQJNDWNDQ� NRODERUDVL� GDQ�

SHUIRUPD�GDUL�WLP�GHQJDQ�PHODNXNDQ�LQVSHNVL�SHNHUMDDQ�\DQJ�GLODNXNDQ�VHODPD�'DLO\�

6FUXP�VHEHOXPQ\D��6FKZDEHU�	�6XWKHUODQG���������

�

H�� 6SULQW�5HYLHZ�

6SULQW� 5HYLHZ� PHUXSDNDQ� ODQJNDK� NHOLPD� GDUL� NHUDQJND� NHUMD� VFUXP� \DQJ�

GLODNXNDQ� VHWLDS� EHUDNKLUQ\D� VSULQW� GDQ� EHUWXMXDQ� XQWXN� PHQJLQVSHNVL� KDVLO� GDUL�



���
�

VSULQW�\DQJ�GLNHUMDNDQ�GDQ�PHODNXNDQ�DGDSWDVL�3URGXFW�%DFNORJ�ELOD�GLSHUOXNDQ��3DGD�

ODQJNDK� LQL�� WLP� VFUXP� DNDQ� PHPDSDUNDQ� KDVLO� SHNHUMDDQ� \DQJ� WHODK� GLVHOHVDLNDQ�

VHODPD�VSULQW�EHUODQJVXQJ��%HUGDVDUNDQ�KDVLO�SHNHUMDDQ�WHUVHEXW��WLP�VFUXP�GDQ�SLKDN�

\DQJ�PHPHJDQJ�NHSHQWLQJDQ�EHUNRODERUDVL�XQWXN�PHQHQWXNDQ�SHNHUMDDQ�VHODQMXWQ\D�

\DQJ� GDSDW� GLODNXNDQ� XQWXN� PHQLQJNDWNDQ� QLODL� ELVQLV� �6FKZDEHU� 	� 6XWKHUODQG��

�������

�

I�� 6SULQW�5HWURVSHFWLYH�

6SULQW�5HWURVSHFWLYH�PHUXSDNDQ�ODQJNDK�WHUDNKLU�GDUL�NHUDQJND�NHUMD�VFUXP�\DQJ�

GLODNVDQDNDQ� VHWHODK� GLODNXNDQQ\D� 6SULQW� 5HYLHZ�� 7XMXDQ� GDUL� 6SULQW� 5HWURVSHFWLYH�

DGDODK� VHEDJDL� VDUDQD� WLP� VFUXP� XQWXN� PHQJLQVSHNVL� SHQJHUMDDQ� SDGD� VSULQW�

VHEHOXPQ\D� GDQ�PHPEXDW� SHUHQFDQDDQ� WHUNDLW� SHQLQJNDWDQ� \DQJ� DNDQ� GLODNXNDQ� GL�

VSULQW�EHULNXWQ\D��6FKZDEHU�	�6XWKHUODQG���������

�

J�� :HHNO\�5HSRUW�

:HHNO\� 5HSRUW� PHUXSDNDQ� ODSRUDQ� PLQJJXDQ� SUR\HN� \DQJ� GLEXDW� ROHK� 6\VWHP�

$QDO\VW� GDQ� DNDQ� GLYDOLGDVL� ROHK� 3URMHFW� 0DQDJHU� \DQJ� PHQFDNXS� SURJUHVV� GDQ�

FDSDLDQ� SUR\HN� VHWLDS� PLQJJXQ\D�� :HHNO\� 5HSRUW� EHUWXMXDQ� XQWXN� PHQJHWDKXL�

SURJUHVV� GDUL� SHQJHPEDQJDQ� SUR\HN� \DQJ� QDQWLQ\D� DNDQ� GLNLULPNDQ� NH� SLKDN�

VWDNHKROGHU�PDXSXQ�PDQDMHPHQ�SHUXVDKDDQ��

�

���� 3URMHFW�0DQDJHPHQW�7RRO�7DLJD�

3URMHFW�0DQDJHPHQW� 7RROV� PHUXSDNDQ� DODW�PDQDMHPHQ� SUR\HN� \DQJ� GLUDQFDQJ� NKXVXV�

XQWXN�PHPEDQWX�LQGLYLGX�DWDX�WLP�GDODP�PHQJHOROD�SUR\HN�GDQ�WXJDV�VHFDUD�HIHNWLI�� ,VWLODK�

LQL� ELDVDQ\D� PHQJDFX� SDGD� PDQDMHPHQ� SUR\HN� SHUDQJNDW� OXQDN� GDQ� SURMHFW� PDQDJHPHQW�

WRROV� LQL� WHUEDJL� GDODP� �� MHQLV� SHPDNDLDQ�� \DLWX� EHUED\DU� GDQ� JUDWLV�� 6DODK� VDWX� SURMHFW�

PDQDJHPHQW� WRROV� \DQJ� GDSDW� GLJXQDNDQ� VHFDUD� JUDWLV� DGDODK� 7DLJD�� 7DLJD� PHUXSDNDQ�

SHUDQJNDW� OXQDN�PDQDMHPHQ�SUR\HN� VXPEHU� WHUEXND�\DQJ�GLJXQDNDQ� XQWXN�PHQGXNXQJ� WLP�

\DQJ� EHNHUMD� GHQJDQ� PHWRGH�$JLOH� GL� NHGXD� NHUDQJND� NHUMD� 6FUXP� GDQ�.DQEDQ� �6XPEHU��

7DLJD�LR���7DLJD�VDQJDW�FRFRN�XQWXN�WLP�NHFLO�GHQJDQ�SUR\HN�\DQJ�WLGDN�WHUODOX�NRPSOHNV�GDQ�

LGHDO� EDJL� GHYHORSHUV� NDUHQD� 7DLJD� PHPLOLNL� EHEHUDSD� PRGXO� \DQJ� PHQGXNXQJ� SURVHV�

PDQDMHPHQ�SUR\HN��0DGDOLQD�	�0LKDL�6HUEDQ���������

�



���
�

���� 6��&RQWDER�
6��&RQWDER�PHUXSDNDQ�DSOLNDVL�EHUEDVLV�ZHE�\DQJ�GLEDQJXQ�ROHK�37�-DYDQ�&LSWD�6ROXVL�

XQWXN� PHPSHUPXGDK� GDODP� PHODNXNDQ� VHPXD� SHNHUMDDQ� \DQJ� DGD� GL� GDODP� SURMHFW�

PDQDJHPHQW� WRRO� 7DLJD�� 6HEHOXPQ\D� SDGD� SURVHV� SHQJHPEDQJDQ� DSOLNDVL� \DQJ� KDQ\D�

PHQJJXQDNDQ�SURMHFW�PDQDJHPHQW�WRRO�7DLJD��SHPHFDKDQ�XVHU�VWRU\�PHQMDGL�EHEHUDSD�WDVN�

GDQ�SHPEXDWDQ�GHVNULSVL�WDVN�WHUVHEXW�FXNXS�PHPDNDQ�ZDNWX�\DQJ�ODPD�NDUHQD�KDUXV�GLEXDW�

VHFDUD�PDQXDO��.DUHQD�KDO�LWX��37�-DYDQ�&LSWD�6ROXVL�PHPSHUWLPEDQJNDQ�XQWXN�PHPEDQJXQ�

VHEXDK� DSOLNDVL� \DQJ� GDSDW� PHPHFDKNDQ� SHUPDVDODKDQ� WHUVHEXW� GDQ� MXJD� 6�� &RQWDER� LQL�

GDSDW�WHULQWHJUDVL�ODQJVXQJ�GHQJDQ�SURMHFW�PDQDJHPHQW�WRRO�7DLJD��

�

���� 7LQMDXDQ�3XVWDND�
7HUGDSDW�EHEHUDSD�SHQHOLWLDQ�\DQJ�WHODK�GLODNXNDQ�VHEHOXPQ\D�\DQJ�PHPEDKDV�WHQWDQJ�

LPSOHPHQWDVL�NHUDQJND�NHUMD�VFUXP��3DGD�SHQHOLWLDQ�³,PSOHPHQWDVL�6FUXP�SDGD�0DQDMHPHQ�

3UR\HN� 3HQJHPEDQJDQ� 3HUDQJNDW� /XQDN� 3HPHVDQ� 8QGDQJDQ� �6WXGL� .DVXV�� 3DSHUOXVW�´�

PHQMHODVNDQ�EDKZD�SURVHV�SHQJHPEDQJDQ�PHQJJXQDNDQ�VFUXP�VDQJDW�WHSDW�GLWHUDSNDQ�SDGD�

SUR\HN� WHUVHEXW�� NDUHQD� IOHNVLELOLWDV� GDQ� NHFHSDWDQ� HNVHNXVL� GDUL� VHWLDS� SHUPDVDODKDQ� \DQJ�

DGD�GDSDW�WHUODNVDQD�GHQJDQ�VDQJDW�HILVLHQ�GDQ�HIHNWLI��1LQJUXP���������

3HQHOLWLDQ� VHODQMXWQ\D� \DQJ� EHUMXGXO� ³,PSOHPHQWDVL� 6FUXP� SDGD� 0DQDMHPHQ� 3UR\HN�

3HQJHPEDQJDQ� $SOLNDVL� 6LVWHP� 0RQLWRULQJ� GDQ� (YDOXDVL� 3HPEDQJXQDQ� �60(3�´�

PHQMHODVNDQ� EDKZD� LPSOHPHQWDVL� NHUDQJND� NHUMD� VFUXP� SDGD� SUR\HN� WHUVHEXW� EHUKDVLO�

GLWHUDSNDQ�GHQJDQ�EDLN�NDUHQD�SHQHUDSDQ�VFUXP�\DQJ�PHOLEDWNDQ�DFDUD�DFDUD�VFUXP�VHSHUWL�

EDFNORJ�� VSULQW�� GDLO\� VFUXP�� GDQ� VSULQW� UHWURVSHFWLYH� GDSDW� PHQLQJNDWNDQ� NHEHUKDVLODQ�

SHQJHPEDQJDQ� DSOLNDVL� GHQJDQ�ZDNWX� SHQJHUMDDQ�\DQJ� FXNXS� VLQJNDW��3HQHUDSDQ�NHUDQJND�

NHUMD� VFUXP� MXJD� PHPXGDKNDQ� GDODP� NRODERUDVL� DQWDU� WLP� SUR\HN� VHKLQJJD� PHQFLSWDNDQ�

NHUMDVDPD� WLP�\DQJ�EDLN�� 3DGD� SUR\HN� WHUVHEXW�� SURMHFW�PDQDJHPHQW� WRROV�\DQJ�GLJXQDNDQ�

DGDODK� $FWLYH&ROODE� \DQJ� VDQJDW� PHPEDQWX� GDODP� PHQJRQWURO� GDQ� PRQLWRULQJ� VHPXD�

SHNHUMDDQ��*XWDPD���������

3HQHOLWLDQ� VHODQMXWQ\D� \DQJ� EHUMXGXO� ³$JLOH� 3URMHFW� 0DQDJHPHQW� 7RROV�� $� %ULHI�

&RPSDUDWLYH� 9LHZ´� PHQMHODVNDQ� EDKZD� ��� SURMHFW� PDQDJHPHQW� WRROV� SRSXOHU� \DQJ� WHODK�

GLNRPSDUDVL� VDWX� VDPD� ODLQQ\D� GDSDW� PHPEDQWX� PHWRGH� $JLOH� GDODP� PHUHQFDQDNDQ� GDQ�

PHQJHOROD� WXJDV�WXJDV� GHQJDQ� FDUD� \DQJ� HILVLHQ�� 3DGD� MXUQDO� LQL� GLVHEXWNDQ� EDKZD� 7DLJD�

PHUXSDNDQ�VDODK�VDWX�SURMHFW�PDQDJHPHQW�WRROV�\DQJ�FRFRN�GLJXQDNDQ�GDODP�SUR\HN�VWDUW�XS�



���
�

GDQ� LGHDO� EDJL� GHYHORSHUV� NDUHQD� 7DLJD� PHQGXNXQJ� NHUDQJND� NHUMD� 6FUXP� GDQ� .DQEDQ�

�'HQL]�	�$ORN���������

'DUL�SHQHOLWLDQ�\DQJ�DGD��VXGDK�GLODNXNDQ�LPSOHPHQWDVL�VFUXP�SDGD�PDQDMHPHQ�SUR\HN�

SHQJHPEDQJDQ� DSOLNDVL�� 3DGD� SHQHOLWLDQ� \DQJ� WHODK� GLXUDLNDQ�� WHUGDSDW� GXD� SHQHOLWLDQ� \DQJ�

PHQMHODVNDQ� PDQIDDW� GDUL� SHQJLPSOHPHQWDVLDQ� NHUDQJND� NHUMD� VFUXP� SDGD� SUR\HNQ\D�

PDVLQJ�PDVLQJ� GDQ� VDWX� SHQHOLWLDQ� \DQJ� PHQMHODVNDQ� PDQIDDW� GDUL� SHQJJXQDDQ� SURMHFW�

PDQDJHPHQW�WRROV�SDGD�SUR\HN�\DQJ�PHQJJXQDNDQ�PHWRGH�$JLOH���3DGD�ODSRUDQ�WXJDV�DNKLU�

LQL�DNDQ�GLODNXNDQ�LPSOHPHQWDVL�SURMHFW�PDQDJHPHQW�WRRO�7DLJD�\DQJ�WHULQWHJUDVL�GHQJDQ�6��

&RQWDER�GDODP�PHQGXNXQJ�SUR\HN�SHQJHPEDQJDQ�\DQJ�PHQJJXQDNDQ�NHUDQJND�NHUMD�VFUXP��

�

�
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���� 0DQDMHPHQ�3UR\HN�

'DODP� SHQJHPEDQJDQ� 6LVWHP�0DQDMHPHQ� 6HZD�� GLWHUDSNDQ�PDQDMHPHQ� SUR\HN� \DQJ�

WHUGLUL�GDUL�EHEHUDSD�WDKDSDQ��7DKDSDQ�WHUVHEXW� WHUGLUL�GDUL�SHQGHILQLVLDQ�SUR\HN�� LQLVLDOLVDVL�

SUR\HN��SHUHQFDQDDQ�SUR\HN��SHODNVDQDDQ�SUR\HN��SHPDQWDXDQ�SUR\HN�GDQ�SHQXWXSDQ�SUR\HN��

7DKDSDQ� LQL� PHUXSDNDQ� VDODK� VDWX� EHQWXN� SHUVLDSDQ� GDODP� PHQJHUMDNDQ� SUR\HN� DJDU�

WHURUJDQLVLU�GHQJDQ�EDLN���

�

������ 3HQGHILQLVLDQ�3UR\HN�

3UR\HN� ³/6´� PHUXSDNDQ� VDODK� VDWX� SUR\HN� GL� 37� -DYDQ� &LSWD� 6ROXVL� \DQJ�

PHPEHULNDQ�VROXVL� NHSDGD�NOLHQ� GDODP�PHQ\HZD� WRZHU�SHUDQJNDW�\DQJ� GLVHGLDNDQ�ROHK�

YHQGRU� WHOHNRPXQLNDVL�PHODOXL� VHEXDK�DSOLNDVL� ³6LVWHP�0DQDMHPHQ�6HZD´��$SOLNDVL� LQL�

EHUEDVLV�ZHE�GDQ�PHPLOLNL�EHEHUDSD�ILWXU�\DQJ�SHQJJXQDDQQ\D�GLVHVXDLNDQ�WHUKDGDS�UROH�

\DQJ� GLGDSDW� ROHK� XVHU��7XMXDQ� XWDPD�GDUL� SHQJHPEDQJDQ� DSOLNDVL� ³6LVWHP�0DQDMHPHQ�

6HZD´� DGDODK� XQWXN� PHPXGDKNDQ� NOLHQ� GDODP� PHODNXNDQ� SHQ\HZDDQ� WRZHU�SHUDQJNDW�

GDQ� MXJD� PHPXGDKNDQ� YHQGRU� WHOHNRPXQLNDVL� GDODP� PHODNXNDQ� PRQLWRULQJ�

WRZHU�SHUDQJNDW�\DQJ�VHGDQJ�PDXSXQ�\DQJ�WHODK�VHOHVDL�GLVHZDNDQ��

�

������ ,QLVLDOLVDVL�3UR\HN�

3DGD� WDKDS� LQLVLDOLVDVL� SUR\HN� ³/6´�� WHUGDSDW� EHEHUDSD� WHNQRORJL� \DQJ� GLJXQDNDQ�

GDODP� SHQJHPEDQJDQ� SUR\HN� GDQ� VXGDK� GLWHQWXNDQ� ROHK� SLKDN� SHUXVDKDDQ�� 7HNQRORJL�

WHNQRORJL� WHUVHEXW� PHQ\HVXDLNDQ� GHQJDQ� VSHVLILNDVL� \DQJ� GLJXQDNDQ� GDODP� 6LVWHP�

0DQDMHPHQ� 6HZD� NDUHQD� VLVWHP� WHUVHEXW� WHODK� GLNHPEDQJNDQ� VHEHOXPQ\D�� 7HNQRORJL�

\DQJ�GLJXQDNDQ�GDSDW�GLOLKDW�SDGD�7DEHO������

�

�

�

�



���
�

7DEHO�����6SHVLILNDVL�7HNQRORJL�

$VSHN� 6SHVLILNDVL�

7DVN�0DQDJHPHQW� 7DLJD�,QWHJUDWHG�ZLWK�6��&RQWDER�

&RGH�5HSRVLWRU\� *LWODE�

:HE�)URQW�(QG� $QJXODU�

:HE�%DFN�(QG� 6SULQJ�%RRW�GHSOR\HG�RQ�$:6�(.6�

8VHU�0DQDJHPHQW� $:6�&RJQLWR�

'RFXPHQW�0DQDJHPHQW� $:6�6��

:RUNIORZ� &DPXQGD�

(QYLURQPHQW�'HYHORSPHQW� >26�XVHG�±�/LQX[�:LQGRZV@�

3URJUDPPLQJ�,'(� ,QWHOOLM�9LVXDO�6WXGLR�

�

3HQJHPEDQJDQ� ³6LVWHP�0DQDMHPHQ� 6HZD´� GLNHPEDQJNDQ� ROHK� WLP� \DQJ�PHPLOLNL�

UROH�SHNHUMDDQ�WHUWHQWX�\DLWX���

��� 3URGXFW�2ZQHU��EHUWDQJJXQJ�MDZDE�GDODP�NHEHUKDVLODQ�SUR\HN�\DQJ�GLNHUMDNDQ��

3DGD� SUR\HN� SHQJHPEDQJDQ� ³6LVWHP� 0DQDMHPHQ� 6HZD´�� 3URGXFW� 2ZQHU�

PHQHQWXNDQ� NHEXWXKDQ� DSD� VDMD� \DQJ� DNDQ� GLNHUMDNDQ� GDQ� PHPEXDW� SULRULWDV�

NHEXWXKDQ�VHWHODK�PHODNXNDQ�GLVNXVL�GHQJDQ�VWDNHKROGHU���

��� 'HYHORSPHQW� 7HDP�� EHUWDQJJXQJ� MDZDE� GDODP� PHQJHOROD� SHNHUMDDQ� VHVXDL�

GHQJDQ� NHDKOLDQ� PDVLQJ�PDVLQJ�� 3DGD� SUR\HN� SHQJHPEDQJDQ� SUR\HN� ³6LVWHP�

0DQDMHPHQ� 6HZD´�� 'HYHORSPHQW� 7HDP� WHUEDJL� GDODP� EHEHUDSD� SHUDQ� VHEDJDL�

EHULNXW��

x� 6\VWHP� $QDO\VW�� EHUWDQJJXQJ� MDZDE� GDODP� PHQJDQDOLVLV� NHEXWXKDQ�

SHQJJXQD�DWDX�NOLHQ�PHQMDGL�VHEXDK�UDQFDQJDQ�VLVWHP�\DQJ�PHPEHULNDQ�

VROXVL� WHUKDGDS� VLVWHP� \DQJ� DNDQ� GLNHPEDQJNDQ�� 3DGD� SUR\HN�

SHQJHPEDQJDQ� ³6LVWHP� 0DQDMHPHQ� 6HZD´�� 6\VWHP� $QDO\VW� MXJD�

PHODNXNDQ�NRPXQLNDVL�GHQJDQ�NOLHQ�GDQ�PHQ\DPSDLNDQ�DUDKDQ�PHQJHQDL�

ILWXU�ILWXU�\DQJ�DNDQ�GLNHPEDQJNDQ�NHSDGD�SURJUDPPHU��

x� 3URJUDPPHU�� EHUWDQJJXQJ� MDZDE� DWDV� LPSOHPHQWDVL� GDQ� HNVHNXVL� GDUL�

UDQFDQJDQ� \DQJ� WHODK� GLEXDW� ROHK� 6\VWHP� $QDO\VW� GDODP� EHQWXN� NRGH�

SURJUDP��3URJUDPPHU� SDGD� SUR\HN� SHQJHPEDQJDQ� ³6LVWHP�0DQDMHPHQ�

6HZD´� WHUEDJL� GDODP� GXD� VLVL�� \DLWX� )URQW�(QG� 3URJUDPPHU� GDQ�%DFN�

(QG�3URJUDPPHU��



���
�

x� 4XDOLW\�$VVXUDQFH��EHUWDQJJXQJ�MDZDE�GDODP�PHODNXNDQ�WHVWLQJ�WHUKDGDS�

ILWXU�GDQ�PHPDVWLNDQ�EDKZD� ILWXU�\DQJ�GLNHPEDQJNDQ�ROHK�SURJUDPPHU�

WHODK�VHVXDL�GHQJDQ�DFFHSWDQFH�FULWHULD�\DQJ�GLEXDW�ROHK�6\VWHP�$QDO\VW��

3DGD� SUR\HN� SHQJHPEDQJDQ� ³6LVWHP� 0DQDMHPHQ� 6HZD´�� 4XDOLW\�

$VVXUDQFH�DNDQ�PHODNXNDQ� WHVWLQJ� WHUNDLW� ILWXU�PDXSXQ� LVVXH�HUURU�\DQJ�

GLWHPXNDQ� SDGD� VDDW� PHQMDODQNDQ� DSOLNDVL� \DQJ� WHODK� GLEXDW� ROHK�

SURJUDPPHU�DWDX�$3,�GHQJDQ�EDQWXDQ�DSOLNDVL�EHUQDPD�3RVWPDQ��

��� 6FUXP�0DVWHU�� EHUWDQJJXQJ� MDZDE�XQWXN�PHPDVWLNDQ� VHWLDS� DQJJRWD� GDODP� WLP�

SDKDP� GHQJDQ� DWXUDQ� VFUXP�� 3DGD� SUR\HN� SHQJHPEDQJDQ� ³6LVWHP�0DQDMHPHQ�

6HZD´��3URMHFW�0DQDJHU�PHQMDGL�6FUXP�0DVWHU�\DQJ�EHUWDQJJXQJ�MDZDE�GDODP�

PHPLPSLQ� SUR\HN� PXODL� GDUL� WDKDS� SHUHQFDQDDQ� VDPSDL� GHQJDQ� SHODNVDQDDQ�

SUR\HN�� PHODNXNDQ�PRQLWRULQJ� GDQ� PHQJHOROD� SUR\HN� VHFDUD� NHVHOXUXKDQ�� GDQ�

PHPEHULNDQ�GXNXQJDQ�\DQJ�WHSDW�NHSDGD�DQJJRWD�WLP�SUR\HN��

�

������ 3HUHQFDQDDQ�3UR\HN�

3DGD� WDKDS�SHUHQHFDQDDQ�SUR\HN�DNDQ�GLODNXNDQ�SHQJXUDLDQ�VHFDUD� MHODV� WHUNDLW�DOXU�

GDUL�SHQJHPEDQJDQ�6LVWHP�0DQDMHPHQ�6HZD��'DODP�SHQJHPEDQJDQ�6LVWHP�0DQDMHPHQ�

6HZD��6FRSH�RI�:RUN�\DQJ�DNDQ�GLODNXNDQ�VHODPD�PDVD�SHQJHPEDQJDQ�GLWXOLVNDQ�GHQJDQ�

PHQJJXQDNDQ�JUDILN�JDQWW�FKDUW�\DQJ�GDSDW�GLOLKDW�SDGD�*DPEDU�������

�

�
*DPEDU�����*DQWW�&KDUW�6LVWHP�0DQDMHPHQ�6HZD�

�

*DQWW� FKDUW� GLJXQDNDQ� XQWXN�PHPXGDKNDQ�GDODP�PRQLWRULQJ� 6FRSH� RI�:RUN�\DQJ�

GLNHUMDNDQ�GDQ�DNDQ�GL�XSGDWH�ROHK�6\VWHP�$QDO\VW� VHWLDS�DGD�SURJUHVV�DWDX�SHQJHUMDDQ�



���
�
\DQJ�WHODK�VHOHVDL��%HEHUDSD�UHQFDQD�SHQJHPEDQJDQ�6LVWHP�0DQDMHPHQ�6HZD�\DQJ�DNDQ�

GLNHPEDQJNDQ�DQWDUD�ODLQ��

D�� 0HQX�0RGLI\�	�6XEPLW�3HPEDUXDQ�%.�

E�� 0HQX�5HYLHZ�3HPEDUXDQ�%.�

F�� )LWXU�HPDLO�QRWLILFDWLRQ�

G�� *HQHUDWH�GRNXPHQ�%.�

H�� 8SGDWH�WDPSLODQ�PHQX�PRQLWRULQJ�

�

������ 3HODNVDQDDQ�3UR\HN�

3DGD� WDKDS� SHODNVDQDDQ� SUR\HN�� SHQJHPEDQJDQ� 6LVWHP� 0DQDMHPHQ� 6HZD�

PHQHUDSNDQ� DJLOH� GHYHORSPHQW� GHQJDQ� NHUDQJND� NHUMD� VFUXP�� 6HWLDS� DQJJRWD� GL� GDODP�

SUR\HN�DNDQ�EHNHUMD�VHVXDL�GHQJDQ�SHNHUMDDQ�\DQJ�WHODK�GLWHQWXNDQ�SDGD�6SULQW�3ODQQLQJ��

%HULNXW� DGDODK� EHEHUDSD� DNWLYLWDV� \DQJ� WHODK� GLODNXNDQ� VHODPD� NHJLDWDQ� PDJDQJ�

EHUODQJVXQJ��\DLWX��

�

D�� 0HQX�0RGLI\�	�6XEPLW�3HPEDUXDQ�%.�

6HEHOXPQ\D� SDGD� 6LVWHP� 0DQDMHPHQ� 6HZD�� EHOXP� WHUGDSDW� PHQX� XQWXN�

PHQDPSLONDQ� OLVW� GDWD� %.� \DQJ� WHODK� GLSHUEDUXL� NRQWUDN� VHZDQ\D� VHFDUD� RWRPDWLV�

ROHK�VLVWHP��2OHK�NDUHQD� LWX�GLEXDWODK� WDPSLODQ�\DQJ�DNDQ�PHQDPSXQJ�VHPXD�GDWD�

SHPEDUXDQ�%.��0HQX� LQL� WHUGLUL� GDUL� EHEHUDSD� ILHOG�� VHSHUWL� VHDUFK� SDUDPHWHUV� E\�

5HTXHVW�,'��&RPPHUFLDO�1XPEHU��'DWD�&HQWHU�1DPH�	�'DWD�&HQWHU�3DUWQHU�GDODP�

EHQWXN�GURSGRZQ�OLVW��5HQHZDO�6FKHGXOH��GDQ�WRPERO�'RZQORDG�'DWD��8QWXN�GDSDW�

PHQJDNVHV� PHQX� LQL�� XVHU� KDUXV� PHPLOLNL� UROH� WHUWHQWX� \DQJ� VXGDK� GLEHULNDQ�

VHEHOXPQ\D��+DVLO�WDPSLODQ�PHQX�OLVW�WHUVHEXW�GDSDW�GLOLKDW�SDGD�*DPEDU������



���
�

�
*DPEDU�����7DPSLODQ�PHQX�0RGLI\�	�6XEPLW�3HPEDUXDQ�%.��

�

E�� 0HQX�5HYLHZ�3HPEDUXDQ�%.�

6HWHODK� PHODNXNDQ� VXEPLW� GL� PHQX�0RGLI\�	� 6XEPLW� %.�� GDWD� WHUVHEXW� DNDQ�

PDVXN� NH� GDODP� PHQX� 5HYLHZ� 3HPEDUXDQ� %.� \DQJ� QDQWLQ\D� DNDQ� GLSHULNVD� ROHK�

XVHU� \DQJ� PHQGDSDWNDQ� UROH� ³5HYLHZHU´�� 3HPHULNVDDQ� GDWD� LQL� GLODNXNDQ� VHFDUD�

PDQXDO� GHQJDQ� PHOLKDW� GHWDLO� GDUL� GDWD� %.�� -LND� GDWD� VXGDK� OHQJNDS� GDQ� VHVXDL�

GHQJDQ� \DQJ� GLLQJLQNDQ�PDND� UHYLHZHU� DNDQ� PHPLOLK� WRPERO� DSSURYH� GDQ� EHJLWX�

MXJD�VHEDOLNQ\D��+DVLO�WDPSLODQ�PHQX�GHWDLO�WHUVHEXW�GDSDW�GLOLKDW�SDGD�*DPEDU������

�

�
*DPEDU�����7DPSLODQ�GHWDLO�PHQX�5HYLHZ�3HPEDUXDQ�%.��

�

�



���
�
F�� )LWXU�HPDLO�QRWLILFDWLRQ�

)LWXU� HPDLO� QRWLILFDWLRQ� GLEXDW� DJDU� VHPXD� XVHU� \DQJ� PHPSXQ\DL� UROH�UROH�

SHQWLQJ� PHQGDSDWNDQ� QRWLILNDVL� HPDLO� XQWXN� VHJHUD� PHODNXNDQ� WXJDVQ\D�� (PDLO�

QRWLILFDWLRQ�GLNLULP�VHWLDS�KDUL�GDQ�LVL�GDUL�HPDLO�WHUVHEXW�EHUXSD�GDWD�GDWD�\DQJ�KDUXV�

GL� UHYLHZ� ROHK� UHYLHZHU�� 'L� GDODP� HPDLO� WHUVHEXW� MXJD� GLVHPDWNDQ� OLQN� \DQJ� DNDQ�

PHPEDQWX� UHYLHZHU� XQWXN� ODQJVXQJ� PDVXN� NH� VLVWHP� PDQDMHPHQ� VHZD�� &RQWRK�

SHQJJXQDDQQ\D� DGDODK� SDGD� VDDW� PHODNXNDQ� UHYLHZ� WHUKDGDS� GDWD� %.� \DQJ� GDSDW�

GLOLKDW�SDGD�*DPEDU������

�

�
*DPEDU�����&RQWRK�HPDLO�QRWLILFDWLRQ��

�

G�� *HQHUDWH�GRNXPHQ�%.�

6HWHODK�VHPXD�SURVHV�%.�VHOHVDL��GDWD�WHUVHEXW�DNDQ�GLGRNXPHQWDVLNDQ�NH�GDODP�

EHQWXN� ILOH� �SGI�\DQJ�EHULVL�VHPXD� OLVW�SHQ\HZDDQ�ROHK�VDWX�XVHU��6HEHOXPQ\D�SDGD�

6LVWHP� 0DQDMHPHQ� 6HZD� EHOXP� WHUGDSDW� WRPERO� XQWXN� JHQHUDWH� GRNXPHQ� %.�

VHKLQJJD� SHUOX� DGDQ\D� SHQDPEDKDQ� WRPERO� GRZQORDG� SDGD� PHQX� WHUWHQWX�� +DVLO�

SHQDPEDKDQ�WRPERO�WHUVHEXW�GDSDW�GLOLKDW�SDGD�*DPEDU������



���
�

�
*DPEDU�����3HQDPEDKDQ�WRPERO�JHQHUDWH�GRNXPHQ�%.��

�

H�� 8SGDWH�WDPSLODQ�PHQX�PRQLWRULQJ�

6HEHOXPQ\D� SDGD� WDPSLODQ� PHQX� PRQLWRULQJ�� EHOXP� WHUGDSDW� VHDUFKLQJ�

SDUDPHWHUV� XQWXN� PHQFDUL� GDWD� WHUWHQWX�� VHSHUWL� VHDUFKLQJ� E\� VWDWXV�� VHDUFKLQJ� E\�

QDPH�� GDQ� VHDUFKLQJ� E\� KRVWQDPH�� 6WDNHKROGHU� DNDQ� PHPEHULNDQ� PRFNXS� GHVLJQ�

\DQJ�QDQWLQ\D� DNDQ� GL� DQDOLVLV� ROHK�6\VWHP�$QDO\VW�PHQMDGL� VHEXDK� WDVN�\DQJ� DNDQ�

GLNHUMDNDQ� ROHK� )URQW�(QG� HQJLQHHU�� +DVLO� GDUL� SHQDPEDKDQ� VHDUFKLQJ� SDUDPHWHUV�

GDSDW�GLOLKDW�SDGD�*DPEDU������

�

�
*DPEDU�����3HQDPEDKDQ�ILHOG�VHDUFKLQJ�SDUDPHWHUV�PHQX�PRQLWRULQJ��

�



���
�

������ 3HPDQWDXDQ�GDQ�3HQJHQGDOLDQ�3UR\HN�

7DKDS� SHPDQWDXDQ� GDQ� SHQJHQGDOLDQ� SUR\HN� 6LVWHP� 0DQDMHPHQ� 6HZD� GLJXQDNDQ�

XQWXN� PHPDQWDX� GDQ� PHQJDZDVL� SUR\HN� \DQJ� VHGDQJ� EHUMDODQ�� VHKLQJJD� MLND� WHUGDSDW�

NHQGDOD�GDSDW�ODQJVXQJ�GLVHOHVDLNDQ�GDQ�SHQJHUMDDQ�SUR\HN�WHUVHEXW�GDSDW�EHUMDODQ�ODQFDU�

KLQJJD� WDKDS� SHQXWXSDQ�� 3DGD� WDKDS� LQL� WHUGDSDW� EHEHUDSD� WRROV� \DQJ� GLJXQDNDQ�� DQWDUD�

ODLQ��

D�� 7DLJD�

7DLJD�PHUXSDNDQ� DSOLNDVL� \DQJ�PHPXQJNLQNDQ� SHQJDWXUDQ� EHUEDJDL� SHNHUMDDQ�

SUR\HN� GDODP� VDWX� SODWIRUP� DWDX� ELDVD� GLVHEXW� GHQJDQ� SURMHFW� PDQDJHPHQW� WRROV��

7DLJD� GDSDW� PHPEDQWX� GDODP� PHQJHOROD� SHNHUMDDQ� VHWLDS� UROH� GDODP�

PHQJHPEDQJNDQ� VHEXDK� VLVWHP�� 3DGD� DSOLNDVL� WHUVHEXW�� 'HYHORSPHQW� 7HDP� GDSDW�

PHPDQWDX� SHUNHPEDQJDQ� SUR\HN� \DQJ� VHGDQJ� GLNHUMDNDQ�� 7DPSLODQ� 7DLJD� GDSDW�

GLOLKDW�SDGD�*DPEDU������

�
*DPEDU�����7DPSLODQ�7DLJD�SDGD�6LVWHP�0DQDMHPHQ�6HZD�

�

E�� :KDWVDSS�

:KDWVDSS�DGDODK�VHEXDK�DSOLNDVL� \DQJ�GLJXQDNDQ�XQWXN�EHUWXNDU�SHVDQ�GHQJDQ�

PHQJJXQDNDQ� SDNHW� GDWD� LQWHUQHW�� 3HQJJXQDDQ� :KDWVDSS� SDGD� SUR\HN�

SHQJHPEDQJDQ� 6LVWHP� 0DQDMHPHQ� 6HZD� DGDODK� XQWXN� PHODNXNDQ� NRPXQLNDVL�

GHQJDQ�VWDNHKROGHU�GDUL�YHQGRU�WHOHNRPXQLNDVL��

�

�

�



���
�
F�� 7HOHJUDP�

7HOHJUDP� DGDODK� VHEXDK� DSOLNDVL� \DQJ� GLJXQDNDQ� XQWXN� FKDWWLQJ� WDQSD� SXOVD�

PHODLQNDQ� SDNHW� GDWD� LQWHUQHW�� 3HQJJXQDDQ� 7HOHJUDP� SDGD� SUR\HN� SHQJHPEDQJDQ�

6LVWHP�0DQDMHPHQ� 6HZD� DGDODK� XQWXN�PHODNXNDQ�NRPXQLNDVL� GHQJDQ� WLP� SUR\HN��

WLP�SURJUDPPHU��GDQ�LQWHUQDO�SHUXVDKDDQ��

�

G�� 6HQWU\�

6HQWU\� DGDODK� VLVWHP� \DQJ� GLJXQDNDQ� ROHK� 37� -DYDQ� &LSWD� 6ROXVL� XQWXN�

PRQLWRULQJ�EXJV� GDQ� HUURU� \DQJ� WHUMDGL� NHWLND� SHQJHPEDQJDQ� SUR\HN�� 6HQWU\� DNDQ�

RWRPDWLV�PHQGHWHNVL�EXJV�GDQ�HUURU�\DQJ�PXQFXO�GDODP�VHEXDK�VLVWHP��6HQWU\�DNDQ�

WHULQWHJUDVL�GHQJDQ�SUR\HN�VHKLQJJD�MLND�WHUGDSDW�EXJV�GDQ�HUURU�\DQJ�GLWHPXNDQ�VDDW�

SHQJHPEDQJDQ�SUR\HN�PDND�VLVWHP�DNDQ�VHFDUD�RWRPDWLV�PHQJLULPNDQ�HPDLO�NH�WLP�

SHQJHPEDQJ�� 6\VWHP� $QDO\VW� MXJD� DNDQ�PHPEXDW� VHEXDK� WDVN� NKXVXV� MLND� WHUGDSDW�

EXJV� GDQ� HUURU� SDGD� 6HQWU\� DJDU� GDSDW� GLWLQGDNODQMXWL� ODQJVXQJ� ROHK�3URJUDPPHU��

7DPSLODQ�GDIWDU�LVVXH�\DQJ�DGD�SDGD�6HQWU\�GDSDW�GLOLKDW�SDGD�*DPEDU������

�

�
*DPEDU�����7DPSLODQ�GDIWDU�LVVXH�6HQWU\�SDGD�6LVWHP�0DQDMHPHQ�6HZD��

�

������ 3HQXWXSDQ�3UR\HN�

3DGD�WDKDS�SHQXWXSDQ�SUR\HN�WHUGDSDW�WDKDSDQ�\DQJ�KDUXV�GLODNXNDQ�VHEHOXP�SUR\HN�

GDSDW� GLNDWDNDQ� VHOHVDL� GDODP� PDVD� SHQJHPEDQJDQQ\D�� 7DKDSDQ� WHUVHEXW� DGDODK�



���
�
PHODNXNDQ�8$7��8VHU�$FFHSWDQFH�7HVW���SHQ\HUDKDQ�GRNXPHQ�XVHU�JXLGH�GDQ�WHFKQLFDO�

GRFXPHQW�� 3UR\HN� GDSDW� GLNDWDNDQ� VHOHVDL� DSDELOD� WHFKQLFDO� GRFXPHQW� WHODK� GL�

WDQGDWDQJDQL� ROHK� NHGXD� EHODK� SLKDN� DQWDUD� SHUXVDKDDQ� VRIWZDUH� KRXVH� GDQ� YHQGRU�

WHOHNRPXQLNDVL�� 8QWXN� SHQDQGDWDQJDQDQ� WHFKQLFDO� GRFXPHQW� GLODNXNDQ� DSDELOD� VLVWHP�

\DQJ� GLEXDW� VXGDK� EHUMDODQ� GHQJDQ� EDLN� GL� WDKDS� SURGXFWLRQ�� 6HODPD� SURVHV�

SHQDQGDWDQJDQDQ� WHUVHEXW�� 37� -DYDQ� &LSWD� 6ROXVL� DNDQ� PHODNXNDQ� SHUEDLNDQ� VLVWHP�

DSDELOD�GLWHPXNDQ�LVVXH�DWDX�EXJV��

�

���� ,PSOHPHQWDVL�.HUDQJND�.HUMD�6FUXP�

3DGD�SUR\HN�SHQJHPEDQJDQ�6LVWHP�0DQDMHPHQ�6HZD�WHUGDSDW�EDQ\DN�SHQDPEDKDQ�GDQ�

SHUXEDKDQ� \DQJ� KDUXV� GLODNXNDQ�� 0DND� NHUDQJND� NHUMD� VFUXP� GLJXQDNDQ� SDGD� SUR\HN� LQL�

GHQJDQ�PHQJJXQDNDQ�SURMHFW�PDQDJHPHQW�WRRO�7DLJD�\QDJ�WHULQWHJUDVL�GHQJDQ�6��&RQWDER��

/DQJNDK�ODQJNDK�GDODP�LPSOHPHQWDVL�NHUDQJND�NHUMD�VFUXP�DGDODK�VHEDJDL�EHULNXW��

�

������ 3URGXFW�%DFNORJ�

3DGD�SUR\HN�SHQJHPEDQJDQ�³6LVWHP�0DQDMHPHQ�6HZD´��WHUGDSDW�EHEHUDSD�ILWXU�\DQJ�

GLNHPEDQJNDQ� GHQJDQ� NHWHQWXDQ� \DQJ� EHUEHGD�EHGD�� )LWXU�ILWXU� WHUVHEXW� GDSDW� GLOLKDW�

SDGD�7DEHO������

�

7DEHO�����3URGXFW�%DFNORJ�6LVWHP�0DQDMHPHQ�6HZD�

1R� )LWXU� 'HVNULSVL�

�� 0HQX�0RGLI\�	�6XEPLW�

3HPEDUXDQ�%.�

0HQDPEDKNDQ� PHQX� 0RGLI\� 	�

6XEPLW�XQWXN�PHQJXEDK�GHWDLO�GDUL�

%.� \DQJ� DNDQ� GLSHUEDUXL� NRQWUDN�

VHZDQ\D��

�� 0HQX�5HYLHZ�3HPEDUXDQ�

%.�

0HQDPEDKNDQ�PHQX�5HYLHZ�XQWXN�

PHPHULNVD� GDWD� %.� \DQJ� WHODK� GL�

VXEPLW� DSDNDK� GDSDW� GL� DSSURYHG�

DWDX�WLGDN��

�� )LWXU�HPDLO�QRWLILFDWLRQ� 0HPEXDW� QRWLILNDVL� HPDLO� NHSDGD�

VHWLDS� UROH� \DQJ�PHPSXQ\DL� WXJDV�



���
�

GDODP� PHPHULNVD� GDWD�� 1RWLILNDVL�

DNDQ� GLNLULP� VHWLDS� KDUL� GL� ZDNWX�

WHUWHQWX��

�� *HQHUDWH�GRNXPHQ�%.� 0HQJKDVLONDQ�GRNXPHQ�%.�GDODP�

IRUPDW��SGI��

�� 8SGDWH�WDPSLODQ�PHQX�

PRQLWRULQJ�

0HPSHUEDUXL� WDPSLODQ� PRQLWRULQJ�

GHQJDQ� PHQDPEDKNDQ� EHEHUDSD�

ILHOG�SHQJLVLDQ��

�

)LWXU�ILWXU� LQL� DNDQ� GLXUXWNDQ� VHVXDL� GHQJDQ� SULRULWDV� SHQJHUMDDQ� GDODP� VDWX� NDOL�

VSULQW�DWDX�OHELK�PHODOXL�SURMHFW�PDQDJHPHQW�WRRO�7DLJD��3DGD�SURMHFW�PDQDJHPHQW�WRRO�

7DLJD�� 3URGXFW� %DFNORJ� DNDQ� GLWXOLVNDQ� SDGD� ILWXU� ³%DFNORJ´� \DQJ� GDSDW� GLOLKDW� SDGD�

*DPEDU������

�
*DPEDU�����3URGXFW�EDFNORJ�SDGD�7DLJD��

�

�

������ 6SULQW�3ODQQLQJ�

3DGD�SUR\HN� SHQJHPEDQJDQ� ³6LVWHP�0DQDMHPHQ�6HZD´�� 6SULQW� 3ODQQLQJ� GLSLPSLQ�

ROHK� SURMHFW� PDQDJHU� GDQ� ELDVDQ\D� GLODNXNDQ� GL� DZDO� VSULQW� DWDX� VHEHOXP�

GLODNVDQDNDQQ\D�VSULQW�UHYLHZ��6SULQW�3ODQQLQJ�GLODNXNDQ�XQWXN�PHPLOLK�SHNHUMDDQ�\DQJ�

DGD� GL� GDODP� 3URGXFW� %DFNORJ� GDQ� DNDQ� GLSHFDK� PHQMDGL� EHEHUDSD� WDVN� NHFLO� DJDU�



���
�
PHPSHUPXGDK� WLP� 3URJUDPPHU� GDODP� PHQJHNVHNXVL� SHNHUMDDQQ\D� PDVLQJ�PDVLQJ��

3HODNVDQDDQ�6SULQW� 3ODQQLQJ� SDGD� SUR\HN� 6LVWHP�0DQDMHPHQ� 6HZD� GDSDW� GLOLKDW� SDGD�

*DPEDU�������

�
*DPEDU������3HODNVDQDDQ�6SULQW�3ODQQLQJ��

�

������ 6SULQW�%DFNORJ�

3DGD� SUR\HN� SHQJHPEDQJDQ� ³6LVWHP� 0DQDMHPHQ� 6HZD´�� 6SULQW� %DFNORJ� DNDQ�

GLMHODVNDQ�GL�GDODP�SURMHFW�PDQDJHPHQW�WRRO�7DLJD�GHQJDQ�PHQJJXQDNDQ�ILWXU�³%DFNORJ´�

\DQJ� GLJXQDNDQ� VHEDJDL� WHPSDW� 3URGXFW� %DFNORJ� GDQ� QDQWLQ\D� SHNHUMDDQ� \DQJ� DGD� GL�

3URGXFW�%DFNORJ�GDSDW� GLSLOLK�XQWXN�GLPDVXNNDQ�NH�GDODP� ILWXU� ³6SULQW´� VHVXDL� GHQJDQ�

NHVHSDNDWDQ� \DQJ� GLGDSDW� SDGD� 6SULQW� 3ODQQLQJ�� %DFNORJ� SDGD� 7DLJD� GLVLQL� EHUIXQJVL�

XQWXN�PHQGHILQLVLNDQ�XVHU�VWRU\�WHUNDLW�NHEXWXKDQ�VLVWHP��3HQJJXQDDQ�ILWXU�³6SULQW´�SDGD�

SUR\HN� SHQJHPEDQJDQ� DSOLNDVL� ³6LVWHP� 0DQDMHPHQ� 6HZD´� GDSDW� GLOLKDW� SDGD� *DPEDU�

������



���
�

�
*DPEDU������)LWXU�6SULQW�SDGD�7DLJD��

�

6HWHODK� PHPLOLK� SHNHUMDDQ� \DQJ� DGD� SDGD� ILWXU� ³%DFNORJ´�� ODOX� SHNHUMDDQ� WHUVHEXW�

GLSLQGDKNDQ� NH� ILWXU� ³6SULQW´�� PDND� 6\VWHP� $QDO\VW� DNDQ� PXODL� PHPHFDK� SHNHUMDDQ�

WHUVHEXW� PHQMDGL� EHEHUDSD� WDVN� \DQJ� VHWLDS� WDVNQ\D� PHPLOLNL� GHVNULSVL� SHNHUMDDQQ\D�

PDVLQJ�PDVLQJ�� 3HPHFDKDQ� WDVN� WHUVHEXW� GLODNXNDQ� ROHK� 6\VWHP� $QDO\VW�PHQJJXQDNDQ�

DSOLNDVL�6��&RQWDER��3DGD�DSOLNDVL�6��&RQWDER��6\VWHP�$QDO\VW�GDSDW�PHPLOLK�MHQLV�WDVN�

VHVXDL�NHEXWXKDQ�\DQJ�WHODK�GLDQDOLVLV�VHEHOXPQ\D��-HQLV�WDVNQ\D�PHOLSXWL�)HDWXUH��%XJV��

(QKDQFHPHQW��GDQ�3URGXFWLRQ�%XJV��3HPLOLKDQ�MHQLV� WDVN�SDGD�6��&RQWDER�GDSDW�GLOLKDW�

SDGD�*DPEDU�������



���
�

�
*DPEDU������7DPSLODQ�SHPLOLKDQ�MHQLV�WDVN�SDGD�6��&RQWDER��

�

6HWHODK�PHPLOLK�MHQLV�WDVN�\DQJ�DNDQ�GLEXDW��6��&RQWDER�DNDQ�PHQDPSLONDQ�EHEHUDSD�

ILHOG�XQWXN�GLLVL�ROHK�6\VWHP�$QDO\VW��)LHOG�WHUVHEXW�WHUGLUL�GDUL�VXEMHFW��OHYHO��GHVFULSWLRQ��

JRDO�� GDQ� DFFHSWDQFH� FULWHULD�� 6HWHODK� VHOHVDL� PHQJLVL� VHPXD� ILHOG�� PDND� WDVN� DNDQ�

RWRPDWLV�PXQFXO�GL�SURMHFW�PDQDJHPHQW�WRROV�7DLJD�GDQ�WDVN�WHUVHEXW�MXJD�VXGDK�OHQJNDS�

GHQJDQ� GHVNULSVL� SHNHUMDDQQ\D�� 3HQJJXQDDQ� 6�� &RQWDER� GDODP� SHPEXDWDQ� WDVN� GDSDW�

GLOLKDW�SDGD�*DPEDU�������

�

�
*DPEDU������3HQJLVLDQ�GHVNULSVL�WDVN�SDGD�6��&RQWDER��

�



���
�

6HWLDS�WDVN�\DQJ�WHODK�VHOHVDL�GLEXDW�ROHK�6\VWHP�$QDO\VW�DNDQ�PHQGDSDWNDQ�VWDWXVQ\D�

PDVLQJ�PDVLQJ��6WDWXV�WDVN�SDGD�SURMHFW�PDQDJHPHQW�WRROV�7DLJD�PHOLSXWL�1HZ��5HDG\��,Q�

3URJUHVV��&RGH�5HYLHZ�1HHGV�,QIR��5HDG\�IRU�7HVW��7HVWLQJ�3RVWSRQHG�GDQ�&ORVHG��6WDWXV�

SDGD�WDVN�WDVN�\DQJ�DGD�SDGD�SURMHFW�PDQDJHPHQW�WRROV�7DLJD�GDSDW�GLOLKDW�SDGD�*DPEDU�

�������

�
*DPEDU������6WDWXV�WDVN�SDGD�7DLJD��

�

6WDWXV�WDVN�EHUDZDO�GDUL�1HZ�\DQJ�GLJXQDNDQ�6\VWHP�$QDO\VW�XQWXN�PHQJLVL�GHVNULSVL�

GDUL�KDVLO�DQDOLVLV�VLVWHP��.HPXGLDQ�6\VWHP�$QDO\VW�DNDQ�PHQJJDQWL�VWDWXV� WDVN�PHQMDGL�

5HDG\�VHEDJDL�SHQDQGD�EDKZD�WDVN�VXGDK�VLDS�XQWXN�GLNHUMDNDQ�ROHK�GHYHORSHU��6DDW�WDVN�

VXGDK� PXODL� GLNHUMDNDQ� ROHK� GHYHORSHU�� PDND� GHYHORSHU� DNDQ� PHQJJDQWL� VWDWXV� WDVN�

PHQMDGL� ,Q� 3URJUHVV�� 3DGD� VDDW� GHYHORSHU�PHQJHUMDNDQ� WDVN� GDQ�PHQHPXNDQ� NHVXOLWDQ�

GDODP� PHPDKDPL� GHVNULSVL� SHQJHUMDDQ�� PDND� GHYHORSHU� GDSDW� PHQJJDQWL� VWDWXV� WDVN�

PHQMDGL�1HHGV�,QIR� VHEDJDL�SHQDQGD�XQWXN�6\VWHP�$QDO\VW� DJDU�PHPEHULNDQ�SHQMHODVDQ�

OHELK�ODQMXW�WHUNDLW�WDVN�WHUVHEXW��1DPXQ�MLND�GHYHORSHU�WLGDN�PHQHPXNDQ�NHVXOLWDQ�GDODP�

SHQJHUMDDQ� WDVN�� PDND� VWDWXV� VHODQMXWQ\D� DNDQ�PHQMDGL�5HDG\� WR� 7HVW� VHEDJDL� SHQDQGD�

XQWXN�4XDOLW\�$VVXUDQFH� EDKZD� WDVN� VXGDK�GDSDW� GL� WHVWLQJ��$SDELOD� WDVN�\DQJ� WHODK�GL�

WHVWLQJ�EHOXP�VHVXDL�GHQJDQ�DFFHSWDQFH�FULWHULD�DWDX�WHUGDSDW�LVVXH�\DQJ�PDVLK�GLWHPXNDQ�



���
�
PDND� WDVN� DNDQ� GLNHPEDOLNDQ� NHSDGD� SURJUDPPHU� GDQ� VWDWXV� DNDQ� GLXEDK� NHPEDOL�

PHQMDGL�,Q�3URJUHVV�DJDU�SURJUDPPHU�GDSDW�PHPSHUEDLNL�DWDX�PHOHQJNDSL�ILWXU�WHUVHEXW��

-LND� WDVN�\DQJ� GLNHUMDNDQ� VXGDK� VHVXDL� GHQJDQ� DFFHSWDQFH� FULWHULD� GDQ� WLGDN� DGD� LVVXH�

\DQJ� GLWHPXNDQ� PDND� 4XDOLW\� $VVXUDQFH� GDSDW� PHQJJDQWL� VWDWXV� PHQMDGL� &ORVHG��

3HQHUDSDQ� VWDWXV� SDGD� WDVN�WDVN� \DQJ� DGD� SDGD� SURMHFW� PDQDJHPHQW� WRROV� 7DLJD� GDSDW�

GLOLKDW�SDGD�7DEHO������

�

7DEHO�����'DIWDU�UROH�GDQ�SHQHUDSDQ�VWDWXV�WDVN�SDGD�7DLJD��

$VVLJQHG� /DEHO�7DVN� .HWHUDQJDQ�

6\VWHP�$QDO\VW� 1HZ� .HEXWXKDQ� SUR\HN� \DQJ�

KDUXV� GLDQDOLVLV� VHEHOXP�

GLEHULNDQ� NHSDGD�

SURJUDPPHU��

5HDG\� 7DVN� \DQJ� VXGDK�

GLDQDOLVLV� GDQ� VLDS� XQWXN�

GLNHUMDNDQ� ROHK�

SURJUDPPHU��

1HHGV�,QIR� 7DVN� \DQJ� GLNHPEDOLNDQ�

NHSDGD� V\VWHP� DQDO\VW�

GHQJDQ� DODVDQ� VHSHUWL�

WHUGDSDW� SHUWDQ\DDQ�

WHUNDLW� GHVNULSVL� PDXSXQ�

NHWLGDNMHODVDQ� GDODP�

SURVHV� DQDOLVLV� VHKLQJJD�

GLEXWXKNDQ� LQIRUPDVL�

OHELK� ODQMXW� GDUL� V\VWHP�

DQDO\VW��

3RVWSRQHG� 7DVN� \DQJ� VXGDK��

GLNHPEDOLNDQ� NHSDGD�

V\VWHP� DQDO\VW� WHWDSL�

EHOXP� PHQHPXNDQ� URRW�

FDXVH� \DQJ� PHQJKDPEDW�
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SURVHV�SHQJHUMDDQ��

3URJUDPPHU� ,Q�3URJUHVV� 7DVN� \DQJ� VHGDQJ�

GLNHUMDNDQ� ROHK�

SURJUDPPHU��

)HHGEDFN� 7DVN� \DQJ� GLNHPEDOLNDQ�

NHSDGD� SURJUDPPHU�

GHQJDQ� DODVDQ� WHUGDSDW�

LVVXH�HUURU� \DQJ�

GLWHPXNDQ� ROHK� TXDOLW\�

DVVXUDQFH��

&RGH�5HYLHZHU� &RGH�5HYLHZ� 0HODNXNDQ�UHYLHZ�WHUNDLW�

NRGH�NRGH� WHUKDGDS�

PHUJH� UHTXHVW� \DQJ�

GLDMXNDQ� ROHK�

SURJUDPPHU���

4XDOLW\�$VVXUDQFH� 5HDG\�IRU�7HVW� 7DVN� \DQJ� VXGDK� VLDS�

XQWXN�GL�WHVWLQJ��

7HVWLQJ� 7DVN� VHGDQJ� GDODP�

SURVHV�SHQJXMLDQ��

&ORVHG� 7DVN� WHODK� VHVXDL� GHQJDQ�

DFFHSWDQFH� FULWHULD� GDQ�

VHOHVDL�GLXML��

�

�

������ 'DLO\�6FUXP�

3DGD�SUR\HN�SHQJHPEDQJDQ�³6LVWHP�0DQDMHPHQ�6HZD´��GDLO\�VFUXP�GLODNXNDQ�VHWLDS�

KDUL� \DQJ� GLLNXWL� ROHK� 3URMHFW� 0DQDJHU�� 6\VWHP� $QDO\VW�� 4XDOLW\� $VVXUDQFH�� GDQ�

VWDNHKROGHU�GHQJDQ�GXUDVL�OHELK�NXUDQJ����PHQLW�GHQJDQ�PHQJJXQDNDQ�DSOLNDVL�0LFURVRIW�

7HDPV�� 3DGD� ODQJNDK� LQL�� WLP� VFUXP� GDSDW�PHQ\DPSDLNDQ� SHNHUMDDQ� \DQJ� GLODNXNDQ� GL�

KDUL� VHEHOXPQ\D�� UHQFDQD� SHNHUMDDQ� \DQJ� DNDQ� GLODNXNDQ� GL� KDUL� LQL�� GDQ� MXJD� NHQGDOD�

\DQJ�GLDODPL�GDODP�PHODNXNDQ�SHNHUMDDQQ\D�\DQJ�QDQWLQ\D�GDSDW�PHQMDGL�IRUXP�GLVNXVL�

XQWXN�PHQ\HOHVDLNDQ�SHUPDVDODKDQ�WHUVHEXW��

�



���
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������ 6SULQW�5HYLHZ�

3DGD�SUR\HN�SHQJHPEDQJDQ�³6LVWHP�0DQDMHPHQ�6HZD´��WHUGDSDW�GXD�6SULQW�5HYLHZ�

\DQJ� GLODNXNDQ� GDODP� VDWX� NDOL� VSULQW�� \DLWX� 6SULQW� 5HYLHZ� EHUVDPD� WLP� LQWHUQDO�

SHUXVDKDDQ� GDQ� 6SULQW� 5HYLHZ� EHUVDPD� VWDNHKROGHU�� 6SULQW�5HYLHZ� LQWHUQDO� SHUXVDKDDQ�

GLODNVDQDNDQ� VHWLDS� KDUL� -XP¶DW� GLNDUHQDNDQ� GXUDVL� WLDS� VSULQW� \DQJ� GLODNXNDQ� SDGD�

SUR\HN� WHUVHEXW� DGDODK� �� PLQJJX�� 6SULQW� UHYLHZ� LQL� GLLNXWL� ROHK� WLP� RSHUDVLRQDO� GDQ�

PDQDMHPHQ� SHUXVDKDDQ� \DQJ� GLJXQDNDQ� PHODSRUNDQ� VHPXD� SURJUHVV�� NHQGDOD� \DQJ�

GLDODPL�� VROXVL�GDODP�PHQ\HOHVDLNDQ�NHQGDOD�\DQJ�GLDODPL��GDQ� UHQFDQD�SHNHUMDDQ�\DQJ�

DNDQ� GLODNXNDQ� SDGD� VSULQW� EHULNXWQ\D�� 3HQXOLV� EHUWXJDV� GDODP� PHPEXDW� GRNXPHQ�

SUHVHQWDVL�\DQJ�EHULVL�VXPPDU\�SURJUHVV��UHWURVSHFWLYH�\DQJ�GLWHPXNDQ��GDQ�OLVW�EDFNORJ�

\DQJ� DNDQ� GLNHUMDNDQ� GL� VSULQW� VHODQMXWQ\D�� 6SULQW� GDSDW� GLQ\DWDNDQ� VHOHVDL� MLND� VXGDK�

PHQFDSDL�WDUJHW�\DQJ�WHODK�GLVHSDNDWL�GL�DZDO�SHQJHUMDDQ�VSULQW���

6HODQMXWQ\D� SDGD� 6SULQW� 5HYLHZ� EHUVDPD� VWDNHKROGHU�� 6\VWHP� $QDO\VW� DNDQ�

PHODSRUNDQ� ILWXU�ILWXU� DSD� VDMD� \DQJ� WHODK� VHOHVDL� GLNHUMDNDQ� GDQ� QDQWLQ\D� DNDQ� GLEDQWX�

ROHK�4XDOLW\� $VVXUDQFH� GDODP�PHQGHPRQVWUDVLNDQ� SHQJJXQDDQ� ILWXU� WHUVHEXW�� 6HEHOXP�

PHQGHPRQVWUDVLNDQ� ILWXU��4XDOLW\� $VVXUDQFH� DNDQ�PHPEXDW� GRNXPHQ�8VHU� $FFHSWDQFH�

&ULWHULD� �8$7�� \DQJ� EHULVL� VNHQDULR� SHQJXMLDQ� DSOLNDVL� \DQJ� PHQMDGL� DFXDQ� GDODP�

GHPRQVWUDVL� SDGD� 6SULQW� 5HYLHZ� WHUVHEXW�� 3DGD� DNWLYLWDV� LQL�� VWDNHKROGHU� MXJD� GDSDW�

PHQ\DPSDLNDQ� PDVXNDQ�� GDQ� SHUPLQWDDQ� SHUXEDKDQ� WHUKDGDS� ILWXU�ILWXU� DSOLNDVL�� 3DGD�

SUR\HN� SHQJHPEDQJDQ� ³6LVWHP� 0DQDMHPHQ� 6HZD´�� VWDNHKROGHU� DNDQ� PHPEHULNDQ�

GRNXPHQ� SHQGXNXQJ� \DQJ� EHULVL� SHUXEDKDQ�SHUXEDKDQ� \DQJ� DNDQ� GLODNXNDQ� VHSHUWL�

SHUXEDKDQ� WDPSLODQ�� IXQJVL�� GOO�� 'RNXPHQ� WHUVHEXW� DNDQ� GLSHULNVD� WHUOHELK� GDKXOX� ROHK�

3URMHFW� 0DQDJHU� GDQ� 6\VWHP� $QDO\VW� XQWXN� PHQHQWXNDQ� DSDNDK� SHUXEDKDQ� GDSDW�

GLODNXNDQ� DWDX� WLGDN�� 3HPHULNVDDQ� LQL� DNDQ� GLODNXNDQ� GL� ODQJNDK� 6SULQW� 5HWURVSHFWLYH��

3HPEXDWDQ�GRNXPHQ�8$7�GDSDW�GLOLKDW�SDGD�*DPEDU�������
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�

*DPEDU������'RNXPHQ�8$7�3UR\HN�³/6´��

�

������ 6SULQW�5HWURVSHFWLYH�

3DGD�SUR\HN�SHQJHPEDQJDQ�³6LVWHP�0DQDMHPHQ�6HZD´�� VSULQW�UHWURVSHFWLYH�GLLNXWL�

ROHK�VHOXUXK�DQJJRWD�WLP�\DQJ�GLJXQDNDQ�XQWXN�PHQ\DPSDLNDQ�NHVXOLWDQ�DWDX�KDPEDWDQ�

\DQJ� GLKDGDSL� VHODPD� VSULQW� EHUMDODQ�� 3DGD� ODQJNDK� LQL�� WLP� VFUXP� EHUGLVNXVL� WHUNDLW�

SHPLOLKDQ� SHNHUMDDQ� \DQJ� DNDQ� GLODNXNDQ� SDGD� VSULQW� SODQQLQJ� VHODQMXWQ\D� GHQJDQ�

PHPLQLPDOLVLU�KDPEDWDQ�\DQJ�WHUMDGL�SDGD�VSULQW�VHEHOXPQ\D��

6HODQMXWQ\D� SDGD� VSULQW� UHWURVSHFWLYH�� 3URMHFW� 0DQDJHU� GHQJDQ� EDQWXDQ� 6\VWHP�

$QDO\VW� GDQ� %XVLQHVV� $QDO\VW� DNDQ� PHPHULNVD� VHPXD� SHUPLQWDDQ� SHUXEDKDQ� \DQJ�

GLEHULNDQ�ROHK�VWDNHKROGHU�GHQJDQ�PHPSHUWLPEDQJNDQ�DSDNDK�SHUPLQWDDQ�WHUVHEXW�PDVLK�

WHUPDVXN� GDODP� NHVHSDNDWDQ� DZDO� DWDX� WLGDN�� -LND�PDVLK�PDVXN� NH� GDODP� NHVHSDNDWDQ�

WHUVHEXW��PDND�SHUPLQWDDQ�SHUXEDKDQ�DNDQ�GLVHWXMXL�GDQ�3URMHFW�0DQDJHU�PHPEXDW�XVHU�

VWRU\�EDUX�WHUNDLW�SHUXEDKDQ�WHUVHEXW�SURMHFW�PDQDJHPHQW�WRRO�7DLJD��1DPXQ�SDGD�UHDOLWD�

SHQJHUMDDQ� SUR\HN� SHQJHPEDQJDQ� ³6LVWHP�0DQDMHPHQ� 6HZD´�� VHULQJ� GLWHPXNDQ� NDVXV�

GLPDQD�VHWHODK�PHODNXNDQ�8$7�WHUGDSDW�EDQ\DN�SHUPLQWDDQ�SHUXEDKDQ�\DQJ�GLVDPSDLNDQ�

ROHK�VWDNHKROGHU�\DQJ�PDVLK�PHQFDNXS�VFRSH�RI�ZRUN�GDQ�DNDQ�ODQJVXQJ�GLODNXNDQ�WDQSD�

GLSHUWLPEDQJNDQ�WHUOHELK�GDKXOX��$NLEDWQ\D�SHQJHUMDDQ�SUR\HN�PHOHZDWL�EDWDV�\DQJ�WHODK�

GLWHQWXNDQ�� +DO� LQL� GDSDW� PHQMDGL� SHUWLPEDQJDQ� EDJL� WLP� VFUXP� � XQWXN� PHPEDWDVL�

SHUPLQWDDQ�VWDNHKROGHU�SDGD�SUR\HN�SHQJHPEDQJDQ�VHODQMXWQ\D���
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������ :HHNO\�5HSRUW�

3DGD� SUR\HN� SHQJHPEDQJDQ� ³6LVWHP�0DQDMHPHQ� 6HZD´� ZHHNO\� UHSRUW� GLNLULPNDQ�

VHWLDS�KDUL� NDPLV�GDQ�GDODP�SHPEXDWDQQ\D�GLEDQWX�ROHK� 6\VWHP�$QDO\VW��:HHNO\� UHSRUW�

PHQFDNXS� SURJUHVV� GDQ� FDSDLDQ� SUR\HN� \DQJ� WHUGLUL� GDUL�%XUQ� 'RZQ� &KDUW��([HFXWLYH�

6XPPDU\��6XPPDU\�3URJUHVV��5DEELW�+ROHV�	�$FWLRQ�3ODQ��GDQ�,VVXH�6HQWU\��3HPEXDWDQ�

ZHHNO\�UHSRUW�SDGD�SHQJHPEDQJDQ�6LVWHP�0DQDMHPHQ�6HZD�GDSDW�GLOLKDW�SDGD�*DPEDU�

������

�

*DPEDU������&RQWRK�:HHNO\�5HSRUW��

� �
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���� 5HOHYDQVL�$NDGHPLN�

$NWLYLWDV� 0DJDQJ� PHPEHULNDQ� SHQJDODPDQ� GDQ� SHQJHWDKXDQ� EDUX� PHQJHQDL�

SHQJJXQDDQ� SURMHFW� PDQDJHPHQW� WRRO� WHUXWDPD� GDODP� SHQJJXQDDQ� 7DLJD� \DQJ� WHULQWHJUDVL�

GHQJDQ� 6�� &RQWDER�� 'DODP� SHUNXOLDKDQ�� VXGDK� SHUQDK�PHQJJXQDNDQ� SURMHFW� PDQDJHPHQW�

WRROV� QDPXQ� GDODP� SHQJJXQDDQQ\D� EHOXP� VHFDUD� HIHNWLI� GLJXQDNDQ� GDODP� PHODNXNDQ�

PDQDMHPHQ� SUR\HN�� 3URMHFW� PDQDJHPHQW� WRROV� \DQJ� SHUQDK� GLJXQDNDQ� GDODP� PDVD�

SHUNXOLDKDQ�DGDODK�7UHOOR��

7UHOOR� GLJXQDNDQ� GDODP� EHEHUDSD� PDWD� NXOLDK� VHSHUWL� 5HND\DVD� 3HUDQJNDW� /XQDN��

3HQJHPEDQJDQ�6LVWHP�,QIRUPDVL��GDQ�0DQDMHPHQ�3HQJHPEDQJDQ�7HNQRORJL�,QIRUPDVL��3DGD�

PDWD�NXOLDK�5HND\DVD�3HUDQJNDW�/XQDN��SHQJJXQDDQ�SURMHFW�PDQDJHPHQW� WRRO�7UHOOR�KDQ\D�

VHNHGDU� SHQGDIWDUDQ� DNXQ�� SHPEXDWDQ� ERDUG�� PHQJXQGDQJ� DQJJRWD� NHORPSRN�� GDQ�

PHQJJXQDNDQ� ILWXU�ILWXU� \DQJ� DGD� GL� 7UHOOR� WDQSD� DGDQ\D� SUR\HN� WHUWHQWX� XQWXN�PHODNXNDQ�

PDQDMHPHQ� SUR\HN�� +DO� LQL� PHPEXDW� SHQXOLV� PHQMDGL� NHVXOLWDQ� GDODP� PHPDKDPL�

SHQJJXQDDQ�PDQDMHPHQ�SUR\HN�NDUHQD�KDQ\D�GLEHULNDQ�PDWHUL�VLQJNDW�WDQSD�DGDQ\D�SUR\HN�

\DQJ�DNDQ�GLNHUMDNDQ��

0DWD� NXOLDK� NHGXD� \DQJ� PHQJJXQDNDQ� SURMHFW� PDQDJHPHQW� WRRO� 7UHOOR� DGDODK�

3HQJHPEDQJDQ�6LVWHP�,QIRUPDVL��3DGD�PDWD�NXOLDK�LQL��SHQJJXQDDQ�SURMHFW�PDQDJHPHQW�WRRO�

7UHOOR� PHQJDODPL� SHQLQJNDWDQ� GDUL�PDWD� NXOLDK� VHEHOXPQ\D� NDUHQD� VXGDK� WHUGDSDW� SUR\HN�

\DQJ�GLNHUMDNDQ�XQWXN�PHODNXNDQ�PDQDMHPHQ�SUR\HN��1DPXQ�GDODP�LPSOHPHQWDVLQ\D�PDVLK�

EHOXP� GLJXQDNDQ� VHFDUD� HIHNWLI� NDUHQD� WLGDN� GLNHWDKXL� DSDNDK� SUR\HN� LQL� PHQJJXQDNDQ�

NHUDQJND� NHUMD� VFUXP� DWDXSXQ� NHUDQJND� NHUMD� \DQJ� ODLQ�� 'DSDW� GLOLKDW� GDUL� SHPEXDWDQ� OLVW�

\DQJ�DGD�GL�GDODP�ERDUG�GHQJDQ�PHQJJXQDNDQ�NDOLPDW�\DQJ�DFDN��GDQ�MXGXO�\DQJ�GLEHULNDQ�

SDGD�VHWLDS�FDUG�PDVLK�GLWXOLVNDQ�VHFDUD�EHEDV��'DQ�MXJD�SDGD�PDWD�NXOLDK�LQL�EHOXP�WHUGDSDW�

UROH�VSHVLILN�\DQJ�PHPEHGDNDQ�DQWDU�DQJJRWD�WLP��

0DWD� NXOLDK� WHUDNKLU� \DQJ� PHQJJXQDNDQ� SURMHFW� PDQDJHPHQW� WRRO� 7UHOOR� DGDODK�

0DQDMHPHQ�3HQJHPEDQJDQ�7HNQRORJL� ,QIRUPDVL��3DGD�PDWD�NXOLDK�LQL��SHQJJXQDDQ�SURMHFW�

PDQDJHPHQW� WRRO� 7UHOOR� VXGDK� GLJXQDNDQ� VHFDUD� EDLN� GDULSDGD� PDWD� NXOLDK� VHEHOXPQ\D�

NDUHQD� VXGDK� WHUGDSDW� SUR\HN� \DQJ� GLNHUMDNDQ� XQWXN� PHODNXNDQ� PDQDMHPHQ� SUR\HN�� GDQ�

WHUGDSDW� UROH� VSHVLILN� \DQJ� PHPEHGDNDQ� DQWDU� DQJJRWD� WLP�� 8QWXN� SHQJJXQDDQ� ILWXU�ILWXU�
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\DQJ� DGD� SDGD� 7UHOOR� VXGDK�PHQJLNXWL� NHUDQJND� NHUMD� VFUXP� QDPXQ� ILWXU� \DQJ� GLJXQDNDQ�

KDQ\D�VHNHGDU�SHQJHWDKXDQ�GDUL�PDWD�NXOLDK�VHEHOXPQ\D�\DQJ�PHQJDNLEDWNDQ�DGD�EHEHUDSD�

ILWXU�\DQJ�WLGDN�GLJXQDNDQ�GDODP�SURVHV�PDQDMHPHQ�SUR\HN��

'DUL� VHPXD� SHQMHODVDQ� GLDWDV� GDSDW� GLOLKDW� EDKZD� WHRUL�WHRUL� \DQJ� GLDMDUNDQ� SDGD�

SHUNXOLDKDQ� EHOXP� FXNXS� XQWXN� PHODNXNDQ� SURVHV� PDQDMHPHQ� SUR\HN�� 'HQJDQ� DGDQ\D�

DNWLYLWDV� PDJDQJ� LQL�� SHQXOLV� GDSDW� PHQJHYDOXDVL� EDKZD� WHRUL� \DQJ� DGD� SDGD� SHUNXOLDKDQ�

GDSDW�PHPEDQWX�GDODP�SHODNVDQDDQ�GL� ODSDQJDQ��QDPXQ�GLSHUOXNDQ�SHPEHODMDUDQ�WDPEDKDQ�

\DQJ�GDSDW�PHQGXNXQJ�SURVHV�PDJDQJ�PHQMDGL�OHELK�HIHNWLI��

'DODP�SHQJHPEDQJDQ�6LVWHP�0DQDMHPHQ�6HZD��SHQHUDSDQ�NHUDQJND�NHUMD�VFUXP�WHODK�

GLWHUDSNDQ�VHMDN�DZDO�SUR\HN�GLPXODL��3HQHUDSDQ� VFUXP�GLWHUDSNDQ�GHQJDQ�PHQJLNXWL� EXNX�

SDQGXDQ� VFUXP� DWDX� 6FUXP� *XLGH�� 3HUEDQGLQJDQ� SHQHUDSDQ� VFUXP� DQWDUD� EXNX� SDQGXDQ�

VFUXP�GHQJDQ�DNWLYLWDV�VFUXP�\DQJ�GLODNXNDQ�SDGD�SHQJHPEDQJDQ�6LVWHP�0DQDMHPHQ�6HZD�

GDSDW�GLOLKDW�SDGD�7DEHO�������

�

7DEHO�����3HUEDQGLQJDQ�3HQHUDSDQ�6FUXP�DQWDUD�EXNX�SDQGXDQ�VFUXP�GHQJDQ�SHQJHPEDQJDQ�

6LVWHP�0DQDMHPHQ�6HZD�

1R� 7DKDSDQ�6FUXP� %XNX�3DQGXDQ�6FUXP� 6LVWHP�0DQDMHPHQ�6HZD�

�� 3URGXFW�%DFNORJ� 0HQHQWXNDQ�GDIWDU�SULRULWDV�GDUL�

VHPXD� NHEXWXKDQ� XVHU� \DQJ�

GLWHQWXNDQ�ROHK�3URGXFW�2ZQHU��

0HQHQWXNDQ� SULRULWDV�

SHQJHUMDDQ� VHPXD�

NHEXWXKDQ� XVHU� \DQJ�

GLWHQWXNDQ� ROHK� 3URGXFW�

2ZQHU��

�� 6SULQW�3ODQQLQJ� 0HQJDQDOLVLV� SHNHUMDDQ� \DQJ�

DGD� GL� 3URGXFW� %DFNORJ� GDQ�

PHPLOLK� SHNHUMDDQ� \DQJ� DNDQ�

GLNHUMDNDQ�SDGD�VSULQW��

0HQJDQDOLVLV� SHNHUMDDQ�

\DQJ� DGD�GL�GDODP�3URGXFW�

%DFNORJ� GDQ� DNDQ� GLSHFDK�

PHQMDGL�EHEHUDSD�WDVN�NHFLO�

DJDU� PHPSHUPXGDK�

SURJUDPPHU� GDODP�

PHQJHNVHNXVL�SHNHUMDDQQ\D�

PDVLQJ�PDVLQJ��
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�� 6SULQW�%DFNORJ� 6SULQW� %DFNORJ� EHULVL� VHPXD�

SHNHUMDDQ� \DQJ� WHODK� GLVHSDNDWL�

SDGD� VDDW� PHODNXNDQ� 6SULQW�

3ODQQLQJ� GDQ� DNDQ� GLNHUMDNDQ�

GDODP� VDWX� VSULQW�� .HWLND�

WHUGDSDW� WDVN� EDUX� \DQJ�

GLSHUOXNDQ� GDODP� SHQJHUMDDQ�

DSOLNDVL�� PDND� DNDQ�

GLWDPEDKNDQ� SDGD� 6SULQW�

%DFNORJ��

6SULQW� %DFNORJ� GLMHODVNDQ�

GL� GDODP� SURMHFW�

PDQDJHPHQW� WRRO� 7DLJD�

GHQJDQ� ILWXU� ³%DFNORJ´�

\DQJ� GLJXQDNDQ� VHEDJDL�

WHPSDW� 3URGXFW� %DFNORJ�

GDQ� QDQWLQ\D� SHNHUMDDQ�

WHUVHEXW�GDSDW�GLSLOLK�XQWXN�

GLPDVXNNDQ� NH� GDODP� ILWXU�

³6SULQW´� VHVXDL� GHQJDQ�

NHVHSDNDWDQ� \DQJ� GLGDSDW�

SDGD�6SULQW�3ODQQLQJ��

�� 'DLO\�6FUXP� 'DLO\� 6FUXP� GLODNXNDQ� VHWLDS�

KDUL� GDQ� PHPLOLNL� EDWDV� ZDNWX�

��� PHQLW�� 7LP� GHYHORSPHQW�

ZDMLE�KDGLU�SDGD�DFDUD� LQL� \DQJ�

GLJXQDNDQ� XQWXN� PHPEXDW�

UHQFDQD�SHNHUMDDQ�GL�KDUL�LQL��

'DLO\� 6FUXP� GLODNXNDQ�

VHWLDS� KDUL� 6HQLQ� KLQJJD�

.DPLV� GHQJDQ� GXUDVL� OHELK�

NXUDQJ� ��� PHQLW�� 7LP�

VFUXP� PHQ\DPSDLNDQ�

SHNHUMDDQ� \DQJ� GLODNXNDQ�

GL�KDUL�VHEHOXPQ\D��UHQFDQD�

SHNHUMDDQ� \DQJ� DNDQ�

GLODNXNDQ� KDUL� LQL�� GDQ�

NHQGDOD� \DQJ� GLDODPL�

VHODPD� PHODNXNDQ�

SHNHUMDDQQ\D��
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�� 6SULQW�5HYLHZ� 6SULQW� 5HYLHZ� GLODNXNDQ� VHWLDS�

EHUDNKLUQ\D� VSULQW� \DQJ�

EHUWXMXDQ� XQWXN� PHQJLQVSHNVL�

VSULQW� \DQJ� GLNHUMDNDQ� GDQ�

PHODNXNDQ� DGDSWDVL� 3URGXFW�

%DFNORJ� ELOD� GLSHUOXNDQ�� 7LP�

VFUXP� � GDQ� SLKDN� \DQJ�

PHPHJDQJ� NHSHQWLQJDQ�

EHUNRODERUDVL� XQWXN�

PHQHQWXNDQ� SHNHUMDDQ�

VHODQMXWQ\D��

6SULQW� 5HYLHZ� GLODNXNDQ�

VHWLDS�GXD�PLQJJX�VHNDOL�GL�

KDUL� -XPDW� \DQJ� EHUWXMXDQ�

XQWXN� PHODSRUNDQ� VHPXD�

SURJUHVV�� NHQGDOD� \DQJ�

GLDODPL�� VROXVL� GDODP�

PHQ\HOHVDLNDQ�NHQGDOD��GDQ�

PHQLQMDX� 3URGXFW� %DFNORJ�

\DQJ� WHODK� GDQ� EHOXP�

GLVHOHVDLNDQ�� 7LP� VFUXP�

GDQ� VWDNHKROGHU�

PHQHQWXNDQ� 3URGXFW�

%DFNORJ� \DQJ� DNDQ�GLUHYLVL�

GDQ� GLWDPEDKNDQ� SDGD�

VSULQW�VHODQMXWQ\D���

�� 6SULQW�5HWURVSHFWLYH� 6SULQW� 5HWURVSHFWLYH�

GLODNVDQDNDQ� VHWHODK�

GLODNXNDQQ\D� 6SULQW� 5HYLHZ�

VHEDJDL� VDUDQD� WLP� VFUXP�XQWXN�

PHQJLQVSHNVL� SHQJHUMDDQ� SDGD�

VSULQW�VHEHOXPQ\D�GDQ�PHPEXDW�

SHUHQFDQDDQ�WHUNDLW�SHQLQJNDWDQ�

\DQJ� DNDQ� GLODNXNDQ� GL� VSULQW�

EHULNXWQ\D��

6SULQW� 5HWURVSHFWLYH�GLLNXWL�

ROHK� VHOXUXK� DQJJRWD� WLP�

VHWHODK�GLODNXNDQQ\D�6SULQW�

5HYLHZ� \DQJ� GLJXQDNDQ�

XQWXN� PHQ\DPSDLNDQ�

NHVXOLWDQ� �� KDPEDWDQ� \DQJ�

GLKDGDSL� VHODPD� VSULQW�

EHUMDODQ��GDQ�MXJD�PHQLQMDX�

SHNHUMDDQ� \DQJ� DNDQ�

GLNHUMDNDQ� SDGD� VSULQW�

VHODQMXWQ\D��

�

'DODP�SURVHV�PDJDQJ��LPSOHPHQWDVL�SURMHFW�PDQDJHPHQW�WRRO�7DLJD�\DQJ�WHULQWHJUDVL�

GHQJDQ� 6�� &RQWDER� GDODP� PHQGXNXQJ� NHUDQJND� NHUMD� VFUXP� VXGDK� GLODNVDQDNDQ� GHQJDQ�

EDLN��'DODP�SHQJHPEDQJDQ�6LVWHP�0DQDMHPHQ�6HZD��SHQJJXQDDQ�7DLJD�GDODP�PHPEDQWX�

NHUDQJND� NHUMD� VFUXP� WHODK� GLWHUDSNDQ� VHMDN� SUR\HN� GLPXODL�� 3HQHUDSDQ� ILWXU� 7DLJD� \DQJ�



���
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WHULQWHJUDVL�GHQJDQ�6��&RQWDER�GDODP�PHQGXNXQJ�NHUDQJND�NHUMD�VFUXP�SDGD�SHQJHPEDQJDQ�

6LVWHP�0DQDMHPHQ�6HZD�GDSDW�GLOLKDW�SDGD�7DEHO������

�

7DEHO�����3HQHUDSDQ�)LWXU�7DLJD�\DQJ�7HULQWHJUDVL�GHQJDQ�6��&RQWDER�GDODP�PHQGXNXQJ�

6FUXP�SDGD�SHQJHPEDQJDQ�6LVWHP�0DQDMHPHQ�6HZD��

1R� /DQJNDK�.HUDQJND�

.HUMD�6FUXP�

3HQHUDSDQ�)LWXU�7DLJD�\DQJ�

WHULQWHJUDVL�GHQJDQ�6��&RQWDER�

�� 3URGXFW�%DFNORJ� )LWXU� %DFNORJ� SDGD� 7DLJD� \DQJ�

PHPSXQ\DL� SHUVDPDDQ� GHQJDQ�

SHQDPDDQ� VFUXP� \DLWX� %DFNORJ��

)LWXU� LQL� GLJXQDNDQ� XQWXN�

PHQHQWXNDQ� GDIWDU� NHEXWXKDQ� \DQJ�

DNDQ�GLNHUMDNDQ��

�� 6SULQW�3ODQQLQJ� )LWXU�(SLF��%DFNORJ��GDQ�6SULQW�SDGD�

7DLJD�GLJXQDNDQ�GDODP�WDKDS�6SULQW�

3ODQQLQJ�� 'DODP� PHUHQFDQDNDQ�

VSULQW�� SURMHFW� PDQDJHU� DNDQ�

PHPLOLK� SHNHUMDDQ� \DQJ� DGD� GL�

GDODP� ILWXU�%DFNORJ�GHQJDQ�PHOLKDW�

SULRULWDV� \DQJ� VXGDK� GLWHQWXNDQ� GDQ�

QDQWLQ\D�DNDQ�GLLQWHJUDVLNDQ�GHQJDQ�

ILWXU�(SLF�PDXSXQ�6SULQW��



���
�

�� 6SULQW�%DFNORJ� )LWXU� 6SULQW�� %DFNORJ�� 7DVN�� GDQ�

8VHU� 6WRU\� SDGD� 7DLJD� GLJXQDNDQ�

GDODP� WDKDS� 6SULQW� %DFNORJ�� )LWXU�

³%DFNORJ´�GLJXQDNDQ�VHEDJDL�WHPSDW�

SURGXFW� EDFNORJ� GDQ� QDQWLQ\D�

SHNHUMDDQ� \DQJ� DGD� GL� SURGXFW�

EDFNORJ� GDSDW� GLSLOLK� XQWXN�

GLPDVXNNDQ�NH�GDODP�ILWXU�³6SULQW´��

%DFNORJ�SDGD�7DLJD�EHUIXQJVL�XQWXN�

PHQGHILQLVLNDQ� XVHU� VWRU\� WHUNDLW�

NHEXWXKDQ�VLVWHP��$GDSXQ�ILWXU�7DVN�

GLJXQDNDQ� XQWXN� PHQXOLVNDQ�

GHVNULSVL� SHNHUMDDQQ\D� PDVLQJ�

PDVLQJ�� 3HPHFDKDQ� WDVN� WHUVHEXW�

GLODNXNDQ�PHQJJXQDNDQ� DSOLNDVL� 6��

&RQWDER��

�

�� 'DLO\�6FUXP� 3HQJJXQDDQ� 7DLJD� SDGD� WDKDS� GDLO\�

VFUXP� EHUNDLWDQ� GHQJDQ� SHQHQWXDQ�

WDVN�WDVN� \DQJ� DNDQ� GLWXOLVNDQ� GL�

GDODP� XVHU� VWRU\�� 3URMHFW� PDQDJHU�

GDSDW� PHUHQFDQDNDQ� SHQJHUMDDQ�

VHWLDS� WDVN� GDQ� PHODNXNDQ�

PRQLWRULQJ�GL�VHWLDS�XVHU�VWRU\��



���
�

�� 6SULQW�5HYLHZ� )LWXU�8VHU� 6WRU\�� ,VVXH�� 7DVN�� 6WRU\�

3RLQW�� GDQ� %XUQGRZQ� &KDUW� SDGD�

7DLJD� GLJXQDNDQ� XQWXN� PHPEDQWX�

GDODP� PHQJHWDKXL� KDVLO� SHQJHUMDDQ�

GDUL� WLP� VFUXP� \DQJ� GLODNXNDQ�

VHODPD� VDWX� VSULQW�� +DVLO� WHUVHEXW�

GDSDW� GLOLKDW� GDUL� VHPXD� XVHU� VWRU\�

GDQ�WDVN�\DQJ�GLNHUMDNDQ�GDODP�VDWX�

VSULQW�� LVVXH� \DQJ� PXQFXO�� MXPODK�

VWRU\� SRLQW� \DQJ� WHUFDSDL�� GDQ�

EXUQGRZQ� FKDUW� \DQJ� GLJXQDNDQ�

XQWXN�PHOLKDW� NHFHSDWDQ� SHQJHUMDDQ�

VHWLDS�SUR\HN��

�� 6SULQW�5HWURVSHFWLYH� )LWXU�8VHU� 6WRU\�� ,VVXH�� 7DVN�� 6WRU\�

3RLQW�� GDQ� %XUQGRZQ� &KDUW� SDGD�

7DLJD� GLJXQDNDQ� WLP� GDODP�

PHQJHYDOXDVL� NLQHUMD� GDODP� VDWX�

VSULQW�VHEHOXPQ\D��(YDOXDVL�WHUVHEXW�

GLOLKDW� GDUL� SHQ\HOHVDLDQ� XVHU� VWRU\�

\DQJ� WHODK� PHQFDSDL� WDUJHW� DWDX�

WLGDN�� NHFHSDWDQ� SHQJHUMDDQ� PHODOXL�

EXUQGRZQ� FKDUW�� GDQ� LVVXH�LVVXH�

\DQJ�EHOXP�WHUSHFDKNDQ���



���
�

�� :HHNO\�5HSRUW� 3HQJJXQDDQ� 7DLJD� SDGD� WDKDS�

ZHHNO\� UHSRUW� EHUNDLWDQ� GHQJDQ�

SHQHQWXDQ� LVL� GDUL� ILHOG�\DQJ� DGD� GL�

ODSRUDQ�� /DSRUDQ� ZHHNO\� UHSRUW�

PHPEXWXKNDQ� ILWXU� EXUQGRZQ� FKDUW�

XQWXN�PHPYLVXDOLVDVLNDQ�SHQJHUMDDQ�

GDODP� VDWX� VSULQW� GDQ� ILWXU� 8VHU�

6WRU\� XQWXN� PHQXOLVNDQ� GDIWDU�

SHNHUMDDQ� SDGD� ILHOG� VXPPDU\�

SURJUHVV��

�

%HUGDVDUNDQ�SHQMHODVDQ�GDUL�WDEHO�GL�DWDV��SHQJJXQDDQ�SURMHFW�PDQDJHPHQW�WRRO�7DLJD�

\DQJ�WHULQWHJUDVL�GHQJDQ�6��&RQWDER�GDSDW�PHQGXNXQJ�NHUDQJND�NHUMD� VFUXP��'DSDW�GLOLKDW�

GDUL� ILWXU�ILWXU�\DQJ� DGD�SDGD�SURMHFW�PDQDJHPHQW� WRRO�7DLJD�\DQJ�VHVXDL�GHQJDQ�NHUDQJND�

NHUMD� VFUXP�� VHSHUWL� ILWXU� %DFNORJ�� 8VHU� 6WRU\�� 6SULQW�� 6WRU\� 3RLQW�� (SLF�� GDQ� %XUQGRZQ�

&KDUW�� 'DQ� MXJD� GLNDUHQDNDQ� 7DLJD� PHUXSDNDQ� SURMHFW� PDQDJHPHQW� WRRO� RSHQ� VRXUFH��

SHQJJXQDDQ� DSOLNDVL� ODLQ� VHSHUWL� 6��&RQWDER� \DQJ� GLLQWHJUDVLNDQ� GHQJDQ� 7DLJD�PHQDPEDK�

NHXQJJXODQ� WHUKDGDS� SHQJJXQDDQQ\D� GDODP� PHQGXNXQJ� NHUDQJND� NHUMD� VFUXP�� %HEHUDSD�

NHXQJJXODQ� GDODP� LPSOHPHQWDVL� 7DLJD� \DQJ� WHULQWHJUDVL� GHQJDQ� 6�� &RQWDER� SDGD�

SHQJHPEDQJDQ�6LVWHP�0DQDMHPHQ�6HZD�DGDODK�VHEDJDL�EHULNXW��

D�� 3HUPDVDODKDQ� \DQJ� WLPEXO� GDSDW� VHJHUD� GLVHOHVDLNDQ� GHQJDQ� EDLN� SDGD�GDLO\� VFUXP�

GHQJDQ�PHOLKDW�ILWXU�XVHU�VWRU\�\DQJ�DGD�GL�GDODP�7DLJD��

E�� 0RQLWRULQJ�SHNHUMDDQ�PHQMDGL�OHELK�HIHNWLI�GDQ�FHSDW�NDUHQD�DGDQ\D�ILWXU�6SULQW�SDGD�

7DLJD��

F�� 3HNHUMDDQ�SHNHUMDDQ�\DQJ�DGD�GDODP�VDWX� VSULQW�GDSDW�GLOLKDW�GHQJDQ�PXGDK�NDUHQD�

DGDQ\D�ILWXU�%DFNORJ�SDGD�7DLJD��

G�� 3HQGHILQLVLDQ� WDVN� \DQJ� DGD� SDGD� ILWXU� 7DVN� GL� GDODP� 7DLJD� GLSHUPXGDK� GHQJDQ�

DGDQ\D�DSOLNDVL�\DQJ�WHULQWHJUDVL�GHQJDQ�7DLJD�\DLWX�6��&RQWDER��

�

�



���
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���� 3HPEHODMDUDQ�0DJDQJ�

$NWLYLWDV� 0DJDQJ� GDODP� SHQJHPEDQJDQ� 6LVWHP� 0DQDMHPHQ� 6HZD� PHPEHULNDQ�

PDQIDDW� WHUNDLW� SHQJHWDKXDQ� DNDQ� WHNQRORJL� EDUX� \DQJ� VHEHOXPQ\D� WLGDN� GLSHODMDUL� VHSHUWL�

SHQJJXQDDQ� SURMHFW� PDQDJHPHQW� WRRO� 7DLJD� GDQ� 6�� &RQWDER�� 'DODP� SHQJLPSOHPHQWDVLDQ�

SURMHFW� PDQDJHPHQW� WRRO� 7DLJD� \DQJ� WHULQWHJUDVL� GHQJDQ� 6�� &RQWDER� WHUGDSDW� EHEHUDSD�

KDPEDWDQ�\DQJ�GLDODPL�SHQXOLV��+DPEDWDQ�\DQJ�SHUWDPD� WHUNDLW� SHQMHODVDQ�PHQJHQDL� ILWXU�

ILWXU�\DQJ�GLEHULNDQ�ROHK�VWDNHKROGHU��6WDNHKROGHU�PHQMHODVNDQ�ILWXU�VHFDUD�VLQJNDW�GDQ�VHULQJ�

NDOL� WHUODPEDW� XQWXN� PHQJLULPNDQ� GHVNULSVL� ILWXU� \DQJ� DNDQ� GLNHUMDNDQ�� +DO� LQL� PHPEXDW�

SHQXOLV�PHQMDGL�WHUKDPEDW�GDODP�SURVHV�DQDOLVLV�GDQ�SHPEXDWDQ�WDVN�NHSDGD�SURJUDPPHU��

�

������ .HUMDVDPD�

.RODERUDVL� GDQ� NHUMDVDPD� DQWDU� WLP� \DQJ� GLODNXNDQ� VHODPD� SHQJHPEDQJDQ� 6LVWHP�

0DQDMHPHQ� 6HZD� PHQJJXQDNDQ� SURMHFW� PDQDJHPHQW� WRRO� 7DLJD� MXJD� PHPEDQWX� GDODP�

PHPSHUFHSDW� SURVHV� SHQJHPEDQJDQ�� 3HQJJXQDDQ� SURMHFW� PDQDJHPHQW� WRRO� 7DLJD� GDODP�

SURVHV�NHUMDVDPD�LQL�GDSDW�GLOLKDW�GHQJDQ�DGDQ\D�ILWXU�NRPHQWDU�\DQJ�DGD�GLVHWLDS� WDVN�SDGD�

7DLJD�� )LWXU� LQL� GLJXQDNDQ�DQJJRWD� WLP�XQWXN�PHQDQ\DNDQ� LQIRUPDVL� WHUNDLW� WDVN�GDQ�GDSDW�

GLJXQDNDQ�XQWXN�PHQDQ\DNDQ�LQIRUPDVL�\DQJ�WLGDN�GLPHQJHUWL�DWDXSXQ�VHEDJDL�WHPSDW�XQWXN�

EHUGLVNXVL� WHUNDLW�SHQJHUMDDQ� WDVN� WHUVHEXW��'DODP�SHQJHPEDQJDQ�6LVWHP�0DQDMHPHQ�6HZD�

WHUGDSDW�GXD�6\VWHP�$QDO\VW�\DQJ�VDOLQJ�EHUNRODERUDVL�GDODP�SHPEXDWDQ�WDVN�XQWXN�GLEHULNDQ�

NHSDGD� 3URJUDPPHU� %DFN�(QG� PDXSXQ� )URQW�(QG�� 3URMHFW� 0DQDJHU� MXJD� DNDQ� GHQJDQ�

PXGDK�GDODP�PHPDQWDX�SURJUHVV�WDVN�\DQJ�DGD�GL�GDODP�7DLJD�PHODOXL�VWDWXV�WHUDNKLUQ\D��

�

������ .RPXQLNDVL�

'DODP� SHQJHPEDQJDQ� 6LVWHP�0DQDMHPHQ� 6HZD�� WHUGDSDW� GXD� WLSH� NRPXQLNDVL� \DQJ�

GLODNXNDQ� \DLWX� VHFDUD� WXOLVDQ� PDXSXQ� OLVDQ�� .HGXD� WLSH� WHUVHEXW� PHUXSDNDQ� NHWHUDPSLODQ�

\DQJ� KDUXV� GLPLOLNL� ROHK� VHPXD� RUDQJ�� 'DODP� GXQLD� NHUMD�� NRPXQLNDVL� VDQJDW� GLEXWXKNDQ�

DJDU� WLGDN�WHUMDGL�PLVNRPXQLNDVL�DQWDUD�SHPEHUL�GDQ�SHQHULPD�LQIRUPDVL��.RPXQLNDVL� WLGDN�

KDQ\D� VHNHGDU� MHODV� GDODP� SHQ\DPSDLDQQ\D�� WHWDSL� MXJD� KDUXV� PHPSHUKDWLNDQ� DWXUDQ� GDQ�

NHVRSDQDQ� \DQJ� EHUODNX�� 6HODPD� PDJDQJ�� SHQXOLV� PHPSHODMDUL� EDJDLPDQD� FDUD�

EHUNRPXQLNDVL� \DQJ� EDLN� GDQ� EHQDU� GHQJDQ� PHPEHUDQLNDQ� GLUL� GDODP� PHQ\DPSDLNDQ�

SHQGDSDW��PHODNXNDQ�SUHVHQWDVL�WHUNDLW�SUR\HN�GL�GHSDQ�XPXP��GDQ�ODLQ�VHEDJDLQ\D���

0DJDQJ� VHEDJDL� V\VWHP� DQDO\VW� GLKDUXVNDQ� XQWXN� EHUNRPXQLNDVL� GHQJDQ� WLP� SUR\HN�

GDQ�NOLHQ��.RPXQLNDVL�GL�GDODP�WLP�GLODNXNDQ�XQWXN�PHODSRUNDQ�VHWLDS�SURVHV�DQDOLVLV�GDQ�
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NHQGDOD� \DQJ� WHUMDGL� NHWLND�PHPEXDW� WDVN� WHUNDLW� NHEXWXKDQ� NOLHQ� DWDXSXQ� LVVXH�EXJV�\DQJ�

GLWHPXNDQ�� 3HQXOLV� MXJD� EHNHUMD� VDPD� GHQJDQ� TXDOLW\� DVVXUDQFH� GDQ� SURJUDPPHU� GDODP�

PHQFDUL�URRW�FDXVH�GDQ�VROXVL�XQWXN�PHQ\HOHVDLNDQ�LVVXH�EXJV�\DQJ�DGD�GL�GDODP�SUR\HN��

$GDSXQ�VHODPD�PDJDQJ�EHUODQJVXQJ��NRPXQLNDVL�DQWDU�WLP�DQDO\VW�GL�GDODP�SUR\HN�MXJD�

SHQWLQJ� NDUHQD� GDODP� SURVHV� DQDOLVLV� NHEXWXKDQ� NOLHQ� GLEXWXKNDQ� NRRUGLQDVL� GDODP�

SHPEDJLDQ�GDQ�PRQLWRULQJ� WHUKDGDS� WDVN�\DQJ� DNDQ�GLNHUMDNDQ��3HPEDJLDQ� WDVN�\DQJ� DNDQ�

GLNHUMDNDQ� SDGD� 6LVWHP� 0DQDMHPHQ� 6HZD� GLEDJL� PHQMDGL� �� RUDQJ� VHKLQJJD� GLSHUOXNDQ�

NRPXQLNDVL�\DQJ�EDLN�DQWDUD�VDWX�VDPD�ODLQQ\D��6HWLDS�WHUGDSDW�NHQGDOD�GDODP�PHQJDQDOLVLV�

NHEXWXKDQ� NOLHQ�� SHQXOLV� DNDQ� VHODOX� EHUGLVNXVL� GHQJDQ� DQDO\VW� LQWHUQDO�� 3URVHV� GLVNXVL�

GLODNXNDQ�PHQJJXQDNDQ�*RRJOH�0HHW� DJDU� OHELK�PXGDK� GDODP�SHQ\DPSDLDQ� NHQGDOD� \DQJ�

GLDODPL��

�

������ 6HOI�'HYHORSPHQW�

3URVHV� SHQJHPEDQJDQ� GLUL� VHODPD� PDJDQJ� GLGDSDWNDQ� PHODOXL� DNWLYLWDV� UXWLQ�

SHUXVDKDDQ� VRIWZDUH�KRXVH� \DLWX�³+DUL�%HUNXDOLWDV´�\DQJ� GLDGDNDQ� VHWLDS�KDUL� -XPDW��3DGD�

DNWLYLWDV� LQL� WHUGLUL� GDUL� NHJLDWDQ� 6SULQW� 5HYLHZ� GDQ� 7UDLQLQJ�� .HJLDWDQ� 6SULQW� 5HYLHZ�

GLJXQDNDQ� WLP� SUR\HN� XQWXN� PHODSRUNDQ� VHPXD� SURJUHVV� GDQ� NHQGDOD� NHSDGD� SLKDN�

PDQDMHPHQ�� 3HQXOLV� PHQGDSDWNDQ� WXJDV� XQWXN� PHPEXDW� GRNXPHQ� SUHVHQWDVL� \DQJ� EHULVL�

VXPPDU\�SURJUHVV��UHWURVSHFWLYH�\DQJ�GLWHPXNDQ��GDQ� OLVW�EDFNORJ�\DQJ�DNDQ�GLNHUMDNDQ�GL�

VSULQW� VHODQMXWQ\D�� 6HWHODK� GRNXPHQ� WHUVHEXW� VHOHVDL�PDND� DNDQ� GLSUHVHQWDVLNDQ�� NHPXGLDQ�

SDUD� NDU\DZDQ� \DQJ� KDGLU� PHPEHULNDQ� NULWLN� GDQ� VDUDQ� WHUKDGDS� KDVLO� GDUL� VSULQW� SUR\HN�

WHUVHEXW��6HODQMXWQ\D�XQWXN�NHJLDWDQ� WUDLQLQJ�GLJXQDNDQ� VHEDJDL� WHPSDW�XQWXN�PHPEDJLNDQ�

PDWHUL�PDWHUL� WHUNDLW� WHNQLV�PDXSXQ�QRQ�WHNQLV��8QWXN�PDWHUL�WHUNDLW�WHNQLV�GLEHULNDQ�VHVXDL�

GHQJDQ�UROH�\DQJ�GLGDSDW�SDGD�SHQJHUMDDQ�SUR\HN��.DUHQD�SHQXOLV�PHQGDSDWNDQ�UROH�VHEDJDL�

V\VWHP� DQDO\VW� PDND� DNDQ� PHQGDSDWNDQ� PDWHUL�PDWHUL� GDUL� SHPELFDUD� \DQJ� VXGDK�

EHUSHQJDODPDQ�GL�ELGDQJ�WHUVHEXW��8QWXN�PDWHUL�WHUNDLW�QRQ�WHNQLV�GLEHULNDQ�NHSDGD�VHOXUXK�

UROH�\DQJ�DGD�GL�GDODP�SHUXVDKDDQ��0DWHUL�\DQJ�GLVDPSDLNDQ�PHQFDNXS� VNLOO� GHYHORSPHQW��

WHDPZRUN��GDQ�ODLQ�VHEDJDLQ\D��'HQJDQ�DGDQ\D�NHJLDWDQ�LQL�SHQXOLV�GDSDW�PHQJHPEDQJDNDQ�

GLUL�GHQJDQ�PHQHULPD�ZDZDVDQ�\DQJ�OXDV�NDUHQD�VHWLDS�PLQJJXQ\D�GLEHULNDQ�EHUEDJDL�PDWHUL�

\DQJ�EHUEHGD���GDQ�MXJD�PHQLQJNDWNDQ�NHPDPSXDQ�SXEOLF�VSHDNLQJ�NDUHQD�VHOXUXK�NDU\DZDQ�

PHQGDSDWNDQ� NHVHPSDWDQ� XQWXN�PHQFHULWDNDQ� SHQJDODPDQ� DSD� VDMD� \DQJ� WHODK� GLGDSDWNDQ�

WHUNDLW�PDWHUL�\DQJ�VHGDQJ�GLEDKDV��



���
�
3DGD�37�-DYDQ�&LSWD�6ROXVL��NDU\DZDQ� WLGDN�KDQ\D�PHQJHUMDNDQ�VDWX�SUR\HN� WHUWHQWX��

7HWDSL�GDSDW�PHQJHUMDNDQ�EHEHUDSD�SUR\HN�GHQJDQ�PHPSHUWLPEDQJNDQ�SHUIRUPD�GDUL�VHWLDS�

NDU\DZDQ� DSDNDK� PDPSX� XQWXN� PHQJHUMDNDQ� EHEHUDSD� SUR\HN� GDODP� VDWX� ZDNWX�� +DO� LQL�

PHPEXDW� NDU\DZDQ� GDSDW� PHQLQJNDWNDQ� NHPDPSXDQ� SUREOHP� VROYLQJ� NDUHQD� GLWHPSDWNDQ�

NHSDGD�NRQGLVL�\DQJ�EHUEHGD�GL�VHWLDS�SUR\HN�\DQJ�PHUHND�GDSDWNDQ��

��

�

�

� �
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�

���� .HVLPSXODQ�

,PSOHPHQWDVL� SURMHFW� PDQDJHPHQW� WRRO� 7DLJD� \DQJ� WHULQWHJUDVL� GHQJDQ� 6�� &RQWDER�

GLWHUDSNDQ� VHFDUD� EDLN� GDODP� PHQGXNXQJ� NHUDQJND� NHUMD� VFUXP� SDGD� SUR\HN� NRPSOHNV�

VHSHUWL�SUR\HN�SHQJHPEDQJDQ�6LVWHP�0DQDMHPHQ�6LVWHP��'DSDW�GLOLKDW� GDUL�ILWXU�ILWXU�SDGD�

7DLJD� \DQJ� PHPLOLNL� SHQDPDDQ� \DQJ� VDPD� GHQJDQ� NDLGDK� VFUXP�� WDPSLODQ� DSOLNDVL� \DQJ�

XVHU�IULHQGO\��GDQ�GDSDW�GLLQWHJUDVLNDQ�GHQJDQ�DSOLNDVL�ODLQ�VHSHUWL�6��&RQWDER��6��&RQWDER�

EHUSHUDQ� GDODP�SHPEXDWDQ� WDVN�GL�7DLJD�\DQJ�PHPEDQWX�SHQJHUMDDQ�SUR\HN�PHQMDGL� OHELK�

HIHNWLI�GDQ�HILVLHQ��3HQHUDSDQ�NRPXQLNDVL�GDQ�NHUMDVDPD�DQWDU�WLP�\DQJ�EDLN�MXJD�GLGXNXQJ�

GL�GDODP�7DLJD��VHSHUWL�DGDQ\D�ILWXU�NRPHQWDU�\DQJ�GLJXQDNDQ�XQWXN�PHQDQ\DNDQ�LQIRUPDVL�

\DQJ� WLGDN� GLPHQJHUWL� DWDXSXQ� VHEDJDL� WHPSDW� XQWXN� EHUGLVNXVL� WHUNDLW� SHQJHUMDDQ� WDVN�

WHUVHEXW��

'DODP� SHODNVDQDDQ� SHQJHPEDQJDQ� DSOLNDVL� ³6LVWHP� 0DQDMHPHQ� 6HZD´� WHODK�

PHQJJDPEDUNDQ�EDKZD�VHEXDK�SUR\HN�NRPSOHNV�DNDQ�PHPEXWXKNDQ�LQWHUDNVL�\DQJ�EDQ\DN�

GHQJDQ� VWDNHKROGHU� GDQ� GDUL� LQWHUDNVL� WHUVHEXW�� PXQFXO� SHQDPEDKDQ� DWDX� SHUXEDKDQ� ILWXU�

\DQJ�KDUXV�VHJHUD�GLNHPEDQJNDQ�GL�GDODP�VLVWHP��1DPXQ�SHQDPEDKDQ�GDQ�SHUXEDKDQ�\DQJ�

PXQFXO�LQL�WHWDS�GDSDW�PHQHUDSNDQ�DOXU�VFUXP�GHQJDQ�PHQJLNXWL�NRQGLVL�\DQJ�DGD�GL�GDODP�

SUR\HN�� 'HQJDQ� DGDQ\D� SURMHFW� PDQDJHPHQW� WRRO� 7DLJD� \DQJ� PHPLOLNL� ILWXU� \DQJ� VHVXDL�

GHQJDQ�NHUDQJND�NHUMD�VFUXP�PHPEXDW�SHQJHUMDDQ�SUR\HN�PHQMDGL�OHELK�PXGDK�GDQ�HIHNWLI��

�

���� 6DUDQ�
'DODP� LPSOHPHQWDVL� SURMHFW� PDQDJHPHQW� WRRO� 7DLJD� \DQJ� WHULQWHJUDVL� GHQJDQ� 6��

&RQWDER� GDODP�PHQGXNXQJ� NHUDQJND� NHUMD� VFUXP� SDGD� SHQJHPEDQJDQ� 6LVWHP�0DQDMHPHQ�

6HZD�\DQJ� WHODK� GLODNXNDQ��SHUOX� GLEHULNDQ� VDUDQ� GHPL�PHQGDSDWNDQ� KDVLO� \DQJ� OHELK� EDLN�

GDODP�SHQHOLWLDQ�\DQJ�DNDQ�GLODNXNDQ�GL�PDVD�GHSDQ��6DUDQ�\DQJ�GLEHULNDQ�WHUXWDPD�SDGD�37�

-DYDQ�&LSWD�6ROXVL�WHUNDLW�ILWXU�ILWXU�\DQJ�DGD�GL�GDODP�6��&RQWDER��+DO�LQL�SHUOX�GLWLQJNDWNDQ�

GHQJDQ� PHQDPEDKNDQ� EHEHUDSD� ILWXU� \DQJ� GDSDW� WHULQWHJUDVL� GHQJDQ� 7DLJD� GDQ�

PHPSHUPXGDK� GDODP� SHQJHUMDDQ� SUR\HN� SHQJHPEDQJDQ�� VHSHUWL� PHQDPEDKNDQ� ILWXU�

SHPEXDWDQ�GDQ�SHQJLULPDQ�:HHNO\�5HSRUW�VHFDUD�RWRPDWLV�GHQJDQ�PHQJDPELO�GDWD�GDWD�\DQJ�
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DGD� GL� GDODP� 7DLJD�� 6DUDQ� VHODQMXWQ\D� DGDODK� PHPEDWDVL� SHUPLQWDDQ� \DQJ� GLEHULNDQ� ROHK�

VWDNHKROGHU� WHUNDLW� SHQDPEDKDQ� DWDX� SHUXEDKDQ� ILWXU�� +DO� LQL� SHUOX� GLEDWDVL� DJDU� ZDNWX�

SHQJHUMDDQ�SUR\HN�GDSDW�GLVHOHVDLNDQ�GHQJDQ�WHSDW�ZDNWX���
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'HQL]��2��DQG�$ORN��0����������$JLOH�3URMHFW�0DQDJHPHQW�7RROV��$�%ULHI�&RPSDUDWLYH�9LHZ�

��&\EHUQHWLFV�DQG�,QIRUPDWLRQ�7HFKQRORJLHV��YRO������QR�����

*XWDPD�� 5�� DQG� 'LUJDKD\X� 7�� �������� ,PSOHPHQWDVL� 6FUXP� SDGD� 0DQDMHPHQ� 3UR\HN�

3HQJHPEDQJDQ� $SOLNDVL� 6LVWHP� 0RQLWRULQJ� GDQ� (YDOXDVL� 3HPEDQJXQDQ� �60(3���

$XWRPDWD��YRO����QR������������

0ăGDOLQD�� 0�� DQG� 0LKDL܇�HUEDQ�� $�� �������� $� &RPSDUDWLYH� $QDO\VLV� RI� $JLOH� 3URMHFW�

5HWULHYHG�0DQDJHPHQW�7RROV��(FRQRP\�,QIRUPDWLFV��YRO������QR����������

0DUWLQ��5��&�� ��������$JLOH�6RIWZDUH�'HYHORSPHQW��3ULQFLSOHV��3DWWHUQV��DQG�3UDFWLFH���QG�

HG��8SSHU�6DGGOH�5LYHU��3HDUVRQ�(GXFDWLRQ��

0DUWLQ��5��&��DQG�0DUWLQ��0����������$JLOH�3ULQFLSOHV��3DWWHUQV��DQG�3UDFWLFH�LQ�&���8SSHU�

6DGGOH�5LYHU��3HDUVRQ�(GXFDWLRQ��

1LQJUXP�� 6�� .�� �������� ,PSOHPHQWDVL� 6FUXP� SDGD� 0DQDMHPHQ� 3UR\HN� 3HQJHPEDQJDQ�

3HUDQJNDW�/XQDN�3HPHVDQ�8QGDQJDQ��6WXGL�.DVXV��3DSHUOXVW���$XWRPDWD��YRO����QR��

���

6FKZDEHU�� .��� 	� 6XWKHUODQG�� -�� �������� 3DQGXDQ� 6FUXP� 3DQGXDQ� 'HILQLWLI� XQWXN� 6FUXP��

$WXUDQ�0DLQ��

7DLJD�� �������� <RXU� 2SHQVRXUFH� $JLOH� 3URMHFW� 0DQDJHPHQW� 6RIWZDUH�� 5HWULHYHG� IURP�

KWWSV���ZZZ�7DLJD�LR��
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