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,���� /DWDU�%HNDODQJ�

.HPDMXDQ� GDODP� WHNQRORJL� VDDW� LQL� VDQJDW� PHPSHUPXGDK� PDQXVLD� GDODP�

PHQMDODQL� NHKLGXSDQ� GDQ�PHQFDSDL� WXMXDDQQ\D��.HPDMXDQ� GDODP� WHNQRORJL� MXJD�

PHPEXDW� PDQXVLD� GDSDW� PHQFDSDL� WDUDI� NHQ\DPDQDQ� KLGXS� \DQJ� OHELK� WLQJJL��

'DODP� PHQMDODQL� DNWLYLWDVQ\D�� PDQXVLD� VDDW� LQL� MXJD� VDQJDW� EHUJDQWXQJ� SDGD�

NHQ\DPDQDQ�NRQGLVL�OLQJNXQJDQ�LD�EHUDNWLYLWDV��3HQHUDQJDQ��MDULQJDQ�NRPXQLNDVL��

OLVWULN��SHQJNRQGLVL�XGDUD��KDQ\D�PHUXSDNDQ�VHEDJLDQ�GDUL EDQ\DN�KDO�\DQJ�GDSDW�

PHQLQJNDWNDQ� NHQ\DPDQDQ� NRQGLVL� OLQJNXQJDQ� WHPSDW� PDQXVLD� EHUDNWLYLWDV��

6HFDUD� XPXP� SHQJNRQGLVL� XGDUD� DGDODK� VHJDOD� WHNQRORJL� \DQJ� GDSDW�PHQJXEDK�

NRQGLVL� XGDUD� EDLN� SHPDQDVDQ�� SHQGLQJLQDQ�� KXPLGLILNDVL�� � GH�KXPLGLILNDVL��

VLUNXODVL� XGDUD�� YHQWLODVL� GDQ� SHPEHUVLKDQ� XGDUD�� 6LVWHP� \DQJ� PHOLSXWL�

SHQJNRQGLVLDQ� XGDUD� GLVHEXW� VHEDJDL� KHDWLQJ�� YHQWLODWLQJ�� DQG� DLU�FRQGLWLRQLQJ�

�+9$&�� GDQ� DODW� \DQJ� PHQXQMDQJ� SHQJNRQGLVLDQ� XGDUD� GLVHEXW� VHEDJDL� DLU�

KDQGOLQJ�XQLW �$+8��

3HQJNRQGLVLDQ� XGDUD� \DQJ� PHQJXEDK� XGDUD� UXDQJDQ� PHODOXL� SURVHV�

SHQGLQJLQDQ� PHPEXDW� WHPSHUDWXU� XGDUD� GLGDODP� UXDQJDQ� PHQMDGL� OHELK� OHELK�

UHQGDK� GDUL� SDGD� WHPSHUDWXU� OLQJNXQJDQ� VHNLWDUQ\D�� 3URVHV� SHQGLQJLQDQ� XGDUD�

GLGDODP� UXDQJDQ� ELDVDQ\D� MXJD� GLVHUWDL� GHQJDQ� SURVHV� GH�KXPLGLILNDVL� XGDUD��

VHKLQJJD�NHOHPEDEDQ�XGDUD�GLGDODP�UXDQJDQ�PHQXUXQ�

'DKXOX�� SURVHV� SHQGLQJLQDQ� XGDUD� UXDQJDQ� EHUPXOD� GDUL� GLJXQDNDQQ\D�

NDQWXQJ� \DQJ� EHULVLNDQ� HV� \DQJ� GLJDQWXQJ� GDQ� GL� KHPEXVNDQ� ROHK� NLSDV� DQJLQ��

'LWHPXNDQQ\D�SHQGLQJLQ�UXDQJDQ�PRGHUQ�DWDX�$&��PHQJJXQDNDQ�PHVLQ�PHNDQLN�

\DQJ�EHNHUMD�PHPDGDWNDQ�JDV� �FRPSUHVV��NHPXGLDQ�JDV�WHUVHEXW�GLDOLUNDQ�XQWXN�

GLWXUXQNDQ� WHNDQDQQ\D� �GHFRPSUHVV�� $&� PHUXSDNDQ� VDODK� VDWX� DSOLNDVL�

UHIULJHUDVL�� 5HIULJHUDVL� DGDODK� SURVHV� SHQXUXQDQ� WHPSHUDWXU GDQ� PHQMDJD� DJDU�

WHPSHUDWXU�UXDQJ DWDX�PDWHULDO�WHWDS�GLEDZDK�WHPSHUDWXU�OLQJNXQJDQQ\D���'RVVDW��
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.RPSRQHQ�XWDPD�$&�WHUGLUL�GDUL�FRPSUHVVRU��FRQGHQVHU��H[SDQVLRQ�YDOYH��

HYDSRUDWRU�� $&� PHQJJXQDNDQ� PHVLQ� PHNDQLN� FRPSUHVVRU� XQWXN� PHPDGDWNDQ�

UHIULJHUDQW� GDQ� PHQVLUNXODVLNDQQ\D�� &RQGHQVHU� DGDODK� DODW� XQWXN� PHOHSDVNDQ�

SDQDV� GDUL UHIULJHUDQW�� ([SDQVLRQ� YDOYH� EHNHUMD� XQWXN� PHQJH[SDQVLNDQ�

UHIULJHUDQW GDQ� PHQXUXQNDQ� WHNDQDQ� UHIULJHUDQW�� (YDSRUDWRU� DGDODK� DODW� \DQJ�

GLJXQDNDQ UHIULJHUDQW�XQWXN�PHQDQJNDS�SDQDV��5HIULJHUDQW�DGDODK�]DW�NHUMD�\DQJ�

GLJXQDNDQ�SDGD�VLVWHP�UHIULJUDVL�

3HUNHPEDQJDQ� SDGD� VLVWHP� UHIULJHUDVL� MXJD� EHUNHPEDQJ� NHDUDK� ODLQ��

5HIULJUDVL�GHQJDQ�VLVWHP�SHQGLQJLQ�DEVRUSVL�MXJD�PHUXSDNDQ�SHUNHPEDQJDQ�GDUL�

VLVWHP�UHIULJHUDVL��5HIULJHUDVL�GHQJDQ��VLVWHP�SHQGLQJLQ�DEVRUEVL�PHPXQJNLQNDQ�

VHEXDK�VLVWHP�SHQGLQJLQ�EHNHUMD�WDQSD�PHVLQ�PHNDQLN��6LVWHP�SHQGLQJLQ�DEVRUSVL�

PHPEXWXKNDQ�VXPEHU�SDQDV�XQWXN�PHPEXDW�UHIULJHUDQW PHQJXDS��6XPEHU�SDQDV�

\DQJ�GLJXQDNDQ�GDSDW�EHUDVDO�GDUL�HOHPHQ�SHPDQDV��SDQDV�SHPEDNDUDQ�JDV��DWDX�

VXPEHU� SDQDV� ODLQQ\D�� 3URGXN� \DQJ� VXGDK� PHQJJXQDNDQ� VLVWHP� SHQGLQJLQ�

DEVRUSVL�DGDODK�DEVRUSWLRQ�UHIULJHUDWRU�DWDX�OHPDUL�SHQGLQJLQ� DEVRUSVL��.DSDVLWDV�

SHQGLQJLQDQ� GDUL� OHPDUL� SHQGLQJLQ� DEVRUSVL� GDQ� NRQVXPVL� SDQDV� \DQJ� EHOXP�

GLNHWDKXL��PDVLK�SHUOX�GLWHOLWL�OHELK�ODQMXW�

3HQGLQJLQ�UXDQJDQ�GHQJDQ�VLVWHP�DEVRUSVL�PHPEXDW�DGDQ\D� DOWHUQDWLI�XQWXN�

VLVWHP�SHQGLQJLQ�UXDQJDQ�EHUVNDOD�NHFLO�GDQ�VXPEHU�HQHUJLQ\D��2OHK�NDUHQD� LWX��

DGDQ\D� SHQHOLWLDQ� WHQWDQJ� ³3HPDQIDDDWDQ� $EVRUSWLRQ� 5HIULJHUDWRU 6HEDJDL�

6XPEHU� 'LQJLQ� $LU� +DQGOLQJ� 8QLW �$+8�� 8QWXN� 3HQGLQJLQ� 5XDQJDQ´�

EHUWXMXDQ� XQWXN� PHQHOLWL� OHELK� ODQMXW� SHQGLQJLQ� XGDUD� PHQJJXQDNDQ� VLVWHP�

SHQGLQJLQDQ�DEVRUSVL��
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,���� 5XPXVDQ�0DVDODK

�� %DJDLPDQD� UDQFDQJDQ� VLVWHP� SHQGLQJLQ� UXDQJDQ�PHQJJXQDNDQ� DEVRUSWLRQ�

UHIULJHUDWRU "

�� %HUDSD�NDSDVLWDV�GD\D�SHQGLQJLQDQ�VWDWLV�GDUL DEVRUSWLRQ�UHIULJHUDWRU "

�� %HUDSD� GD\D�PHGLD� WUDQVIHU� �HIHN� UHIULJHUDVL�� WHUWLQJJL� \DQJ� WHUMDGL� GDODP�

VLVWHP�SHQGLQJLQ�UXDQJDQ�PHQJJXQDNDQ�DEVRUSWLRQ�UHIULJHUDWRU "

�� %HUDSD GD\D� SHUSLQGDKDQ� SDQDV� PDNVLPXP� WHUWLQJJL� \DQJ� WHUMDGL� GDODP�

VLVWHP�SHQGLQJLQ�UXDQJDQ�PHQJJXQDNDQ�DEVRUSWLRQ�UHIULJHUDWRU "

�� %DJDLPDQD� SHQJDUXK� ODMX� DOLUDQ� PHGLD� WUDVIHU� WHUKDGDS� GD\D� SHUSLQGDKDQ�

SDQDV� PDNVLPXP� GDODP VLVWHP� SHQGLQJLQ� XGDUD� \DQJ� PHQJJXQDNDQ�

DEVRUSWLRQ�UHIULJHUDWRU "

,���� 7XMXDQ�3HQHOLWLDQ

�� 8QWXN� PHQJHWDKXL� EDJDLPDQD� UDQFDQJDQ� VLVWHP� SHQGLQJLQ� UXDQJDQ�

PHQJJXQDNDQ�DEVRUSWLRQ�UHIULJHUDWRU�

�� 8QWXN�PHQJHWDKXL�EHUDSD�NDSDVLWDV�GD\D�SHQGLQJLQDQ�VWDWLV�GDUL DEVRUSWLRQ�

UHIULJHUDWRU�

�� 8QWXN�PHQJHWDKXL� EHUDSD� GD\D�PHGLD� WUDQVIHU� �HIHN� UHIULJHUDVL�� � WHUWLQJJL�

\DQJ� WHUMDGL GDODP� VLVWHP� SHQGLQJLQ� UXDQJDQ� PHQJJXQDNDQ� DEVRUSWLRQ�

UHIULJHUDWRU�

�� 8QWXN� PHQJHWDKXL� EHUDSD� GD\D� SHUSLQGDKDQ� SDQDV� PDNVLPXP� WHUWLQJJL�

\DQJ� WHUMDGL GDODP� VLVWHP� SHQGLQJLQ� UXDQJDQ� PHQJJXQDNDQ� DEVRUSWLRQ�

UHIULJHUDWRU�

�� 8QWXN�PHQJHWDKXL� EDJDLPDQD� SHQJDUXK� ODMX� DOLUDQ� PHGLD� WUDVIHU� WHUKDGDS�

GD\D� SHUSLQGDKDQ� SDQDV� PDNVLPXP� GDODP VLVWHP� SHQGLQJLQ� XGDUD� \DQJ�

PHQJJXQDNDQ�DEVRUSWLRQ�UHIULJHUDWRU�
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,���� %DWDVDQ�0DVDODK

'DODP�PHODNXNDQ� SHQHOLWLDQ� LQL�� SHUOX� DGDQ\D� EDWDVDQ� ± EDWDVDQ�PDVDODK��

%DWDVDQ�PDVDODK�LQL�DNDQ�PHPEXDW�KDVLO�SHQHOLWLDQ�VHDUDK�GHQJDQ�DSD�\DQJ�LQJLQ�

GLFDSDL�� %HULNXW� DGDODK� EDWDVDQ� ± EDWDVDQ� GDODP� SHQHOLWLDQ� ³3HPDQIDDDWDQ�

$EVRUSWLRQ� 5HIULJHUDWRU 6HEDJDL� 6XPEHU� 'LQJLQ� $LU� +DQGOLQJ� 8QLW �$+8��

8QWXN�3HQGLQJLQ�5XDQJDQ´ �

�� 7HPSHUDWXU� XGDUD� GLGDODP� UXDQJ� SHQJXMLDQ� KDUXV� PHQFDSDL� WHPSHUDWXU�

VWDELO�DWDX�WXQDN�WHUOHELK�GDKXOX�XQWXN�PHPXODL�SHQJDPELODQ�GDWD�

�� 3HQJDPELODQ�GDWD�VHODPD���MDP�DWDX����PHQLW

�� 9DULDVL� ODMX� DOLUDQ� PHGLD� WUDQVIHU� 4D  � ����� OLWHU�PLQ� �� �� OLWHU�PLQ�� ����

OLWHU�PLQ������OLWHU�PLQ�

�� 9DULDVL�ODMX�DOLUDQ�XGDUD�SDGD�SHQJDWXUDQ�/RZ GHQJDQ�ODMX�DOLUDQ�VHEHVDU�4X

 �������P��V�

�� 9ROXPH�UXDQJ�SHQJXMLDQ�VHEHVDU���P��

�� %HEDQ�SDQDV�KDQ\D�EHUDVDO�GDUL�WUDQVPLVL�WHUPDO�GLQGLQJ�UXDQJ�SHQJXMLDQ��

�� /DSLVDQ� GLQGLQJ� UXDQJDQ� SHQJXMLDQ� WHUGLUL� GDUL� SO\ZRRG /  � �� PP� GDQ�

3RO\XUHWKDQH�IRDP /� ����PP

�� 'DODP�SHQHOLWLDQ�LQL�WLGDN�PHQJKLWXQJ�GD\D�SRPSD��NDSDVLWDV�SRPSD�DNWXDO��

SHQXUXQDQ�WHNDQDQ�GDODP�VLVWHP�

,���� 6LVWLPDWLND�3HQXOLVDQ

3HQXOLVDQ�VNULSVL�LQL�GLDMXNDQ�VHEDJDL�VXDWX�NDU\D�WXOLV�\DQJ�WHUEDJL�PHQMDGL�

EHEHUDSD� EDE� \DQJ� VDOLQJ� EHUKXEXQJDQ�� $GDSXQ� VLVWHPDWLND� SHQXOLVDQ� ODSRUDQ�

SHQHOLWLDQ�LQL��\DLWX�VHEDJDL�EHULNXW��

%$%�,�

EDE� LQL�PHQMHODVNDQ� ODWDU� EHODNDQJ�� SHUXPXVDQ�PDVDODK�� EDWDVDQ�PDVDODK��

WXMXDQ�SHQHOLWLDQ��VHUWD�VLVWHPDWLND�SHQXOLVDQ��
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EDE�LQL�PHQJXUDLNDQ�WHRUL�VWXGL�OLWHUDWXU�\DQJ�EHUNDLWDQ�GHQJDQ�SHQHOLWLDQ�

%$%�,,,�

EDE� LQL�PHQMHODVNDQ� ODQJNDK� GDQ� SURVHGXU� SHQHOLWLDQ�� SHUDODWDQ� GDQ� EDKDQ�

\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�

%$%�,9�

EDE� LQL� PHPXDW� GDWD� KDVLO� SHQHOLWLDQ�� DQDOLVD� SHUFREDDQ�� VHUWD� SHQMDEDUDQ�

GDUL�UXPXVDQ�PDVDODK�

%$%�9�

EDE�LQL�PHUXSDNDQ�NHVLPSXODQ�DNKLU�EHUGDVDUNDQ�KDVLO�SHQHOLWLDQ�VHUWD�VDUDQ�

XQWXN�SHQHOLWLDQ�GLNHPXGLDQ�KDUL�

'$)7$5�3867$.$
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