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$%675$. 

 

6XPEHU�SHQHULPDDQ�WHUEHVDU�UXPDK�VDNLW�DGDODK�SDVLHQ�UDZDW�LQDS�SHUVDOLQDQ�-DPNHVGD��,QWHJUDVL�-DPNHVGD�GHQJDQ�

%3-6� .HVHKDWDQ� DNDQ� PHUXEDK� VLVWHP� SHPED\DUDQ� GDUL� UHWURVSHNWLI� PHQMDGL� SURVSHNWLI�� 3HQHOLWLDQ� LQL� EHUWXMXDQ�

XQWXN�PHQJJDPEDUNDQ�SRWHQVL�VHOLVLK�SHQHULPDDQ�UXPDK�VDNLW�EHUGDVDUNDQ�WDULI�3HUGD�GDQ�,1$-&%*V�VHUWD�VWUDWHJL�

PHQJKDGDSL� SRWHQVL� VHOLVLK� WHUVHEXW�� 3HQHOLWLDQ� LQL�PHUXSDNDQ�SHQHOLWLDQ� RSHUDVLRQDO� GHQJDQ�PHQJXPSXONDQ�GDWD�

NXDQWLWDWLI� GDQ� NXDOLWDWLI�� PHQJJXQDNDQ� ���� WDJLKDQ� GDQ� EHUNDV� UHNDP� PHGLV� SDVLHQ� SHUVDOLQDQ� -DPNHVGD� WDKXQ�

������ +DVLO� SHQHOLWLDQ� PHQXQMXNNDQ� EDKZD� NRPSRQHQ� WDJLKDQ� WHUEHVDU� SDGD� SHUVDOLQDQ� QRUPDO� �VSRQWDQ�� GDQ�����

SHUVDOLQDQ�GHQJDQ� WLQGDNDQ� �HNVWUDNVL� IRUFHS��YDNXP�� LQGXNVL��DGDODK� MDVD� VDUDQD�� MDVD�PHGLV�GDQ� MDVD�SHOD\DQDQ��

6HGDQJNDQ�� NRPSRQHQ� WHUEHVDU� SDGD� SHUVDOLQDQ� GHQJDQ� WLQGDNDQ� VHFWLR� VHFDULD� DGDODK� MDVD� PHGLV�� %DKDQ� +DELV���

3DNDL� �%+3�� GDQ� MDVD� VDUDQD�� 3HUVDOLQDQ� QRUPDO� �VSRQWDQ�� PHQXQMXNNDQ� VHOLVLK� SRVLWLI� XQWXN� VHPXD� NDVXV����������

VHGDQJNDQ� SHUVDOLQDQ� GHQJDQ� WLQGDNDQ� �HNVWUDNVL� IRUFHS�� YDNXP�� LQGXNVL�� PHQXQMXNNDQ� VHOLVLK� SRVLWLI� VHFDUD��������

NHVHOXUXKDQ�� QDPXQ� DQWDU� NDVXV� WHUGDSDW� VHOLVLK� \DQJ� EHUYDULDVL�� 3RWHQVL� VHOLVLK� WHUEHVDU� SDGD� SDVLHQ� SHUVDOLQDQ�

GHQJDQ� VHFWLR� VHFDULD� GHQJDQ� UDWD-UDWD� 5S�����������SDVLHQ�� 'LSHUOXNDQ� VWUDWHJL� PHODOXL� SHQJHORODDQ� SHULODNX�������

GRNWHU�� SHUDZDW� GDQ� WHQDJD� IDUPDVL� GHQJDQ� VLVWHP� UHPXQHUDVL� MDVD� EHUEDVLV� NLQHUMD�� SHQJDZDVDQ� GHQJDQ� FOLQLFDO�

SDWKZD\�XQWXN�PHQXUXQNDQ�ODPD�KDUL�UDZDW�GDQ�PHQJHQGDOLNDQ�YDULDVL�ELD\D�SHOD\DQDQ��SHQ\XVXQDQ�IRUPXODULXP�

UXPDK�VDNLW�GDQ�VWDQGDU�%+3��SHPDQIDDWDQ�6,0-56�GDODP�HYDOXDVL�HILVLHQVL�UXPDK�VDNLW��UHNDP�PHGLV�GDQ�ELOOLQJ�

GHQJDQ� PHQDPEDK� WHQDJD� NRGHU�� SHUKLWXQJDQ� ELD\D� XQWXN� SHQHWDSDQ� WDULI� GDQ� LGHQWLILNDVL� SHOD\DQDQ� GDQ� SDVDU��������

XQWXN�PHOLKDW�SRWHQVL�VXEVLGL�GDQ�PHQJHPEDQJNDQ�OD\DQDQ�UXPDK�VDNLW� 

 

.DWD�NXQFL��-DPNHVGD��SURVSHNWLI��VHOLVLK��VWUDWHJL� 

 

 

 

$%675$&7 

 

7KH�PDLQ� VRXUFH� RI� KRVSLWDO� LQFRPH� FDPH� IURP� LQSDWLHQWV� GHOLYHU\� FDUH� RI� -DPNHVGD�� -DPNHVGD� LQWHJUDWLRQ� LQWR�

%3-6� KHDOWK� ZLOO� FKDQJH� LW¶V� SD\PHQW� V\VWHP� WR� SURYLGHU� IURP� UHWURVSHFWLYH� WR� SURVSHFWLYH�� 7KLV� VWXG\� DLPV� WR���������

GHVFULEH�WKH�SRWHQWLDO�GLIIHUHQFH�RI�KRVSLWDO�WDULII�EDVHG�RQ�3HUGD�DQG�,1$-&%*V��,Q�DGGLWLRQ�KRVSLWDO�VWUDWHJLHV�WR�

FRSLQJ� ZLWK� SRWHQWLDO� GLIIHUHQFH� RI� KRVSLWDO� LV� DOVR� REVHUYHG�� 7KLV� VWXG\� LV� DQ� RSHUDWLRQDO� UHVHDUFK� FROOHFWLQJ����������

TXDQWLWDWLYH�DQG�TXDOLWDWLYH�GDWD��XVLQJ�����FODLPV�DQG�PHGLFDO�UHFRUGV�RI�LQSDWLHQW�GHOLYHU\�FDUH�RI�-DPNHVGD�\HDU�

������7KH�UHVXOWV� VKRZHG� WKDW� WKH� ODUJHVW�FODLP�FRPSRQHQWV� IRU� VSRQWDQHRXV�GHOLYHU\�DQG�GHOLYHU\�ZLWK� �IRUFHSV��

YDFXXP� H[WUDFWLRQ�� LQGXFWLRQ�� DUH� IDFLOLWLHV�DFFRPPRGDWLRQ�� PHGLFDO� DQG� QXUVLQJ� IHH�� :KLOH� WKH� ODUJHVW� FODLP��������

FRPSRQHQWV� IRU� GHOLYHU\�ZLWK� VHFDULDQ� DUH�PHGLFDO� IHH�� FRQVXPDEOHV� DQG� IDFLOLWLHV�DFFRPPRGDWLRQ�� 6SRQWDQHRXV�

GHOLYHU\� VKRZHG� D� SRVLWLYH� GLIIHUHQFH� IRU� DOO� FDVHV�� ZKLOH� GHOLYHU\� ZLWK� �IRUFHSV�� YDFXXP� H[WUDFWLRQ�� LQGXFWLRQ��

VKRZHG� RYHUDOO� SRVLWLYH� GLIIHUHQFH�� EXW� WKH� GLIIHUHQFH� EHWZHHQ� DOO� FDVHV� YDULHG�� dKH� ODUJHVW� GLIIHUHQFH� IRXQG� LQ�

VHFDULDQ�GHOLYHU\�ZLWK� VHFDULDQ� LV� LQ� WKH�DYHUDJH�RI�5S�����������SDWLHQW�� ,W� WDNHV� VWUDWHJ\� WKURXJK�PHGLFDO� VWDII��

QXUVHV� DQG� SKDUPDF\� VWDII� PDQDJHPHQW� ZLWK� SHUIRUPDQFH-EDVHG� UHPXQHUDWLRQ� V\VWHP�� PRQLWRULQJ� E\� FOLQLFDO����

SDWKZD\V�WR�UHGXFH�OHQJWK�RI�VWD\�DQG�FRQWURO�RI�FRVW�YDULDWLRQV�LQ�GHOLYHU\�FDUH��KRVSLWDO�IRUPXODU\�DQG�VWDQGDUG�

RI� FRQVXPDEOHV�� WKH� XVH� RI� KRVSLWDO� PDQDJHPHQW� LQIRUPDWLRQ� V\VWHP� IRU� HYDOXDWLRQ� RI� KRVSLWDO� HIILFLHQF\� DQG��������

DGGLWLRQ� RI� FRGHUV�� FRVWLQJ� IRU� WDULII�� VHUYLFHV� DQG� PDUNHW� LGHQWLILFDWLRQ� WR� REWDLQ� VXEVLGL]H� SRWHQWLRQ� DQG��������������������

GHYHORSPHQW�RI�KRVSLWDO�VHUYLFHV� 

 

.H\ZRUGV��-DPNHVGD��SURVSHFWLYH��GLIIHUHQFH��VWUDWHJ\� 

6WUDWHJL�568'�7HQULDZDUX�.DEXSDWHQ�%RQH 

0HQXMX�,PSOHPHQWDVL�6LVWHP�3HPED\DUDQ�3URVSHNWLI 

568'�7HQULDZDUX�������������������������������������������������������������������������������������������������������������

-DODQ�:��6XGLURKXVRGR�:DWDPSRQH�3URYLQVL�6XODZHVL�6HODWDQ 

1XUKLGD\DW�%DXVDW 

6WUDWHJLHV�2I�*HQHUDO�+RVSLWDO�2I�7HQULDZDUX�%RQH�5HJHQF\�LQ�,PSOHPHQWDWLRQ�2I�3URVSHFWLYH�3D\PHQW�

6\VWHP�)RU�'HOLYHU\�&DUH�3DWLHQWV�,Q�-DPNHVGD�3URJUDP� 

-XUQDO�$56,�-DQXDUL����� 


(PDLO��UKLULBFKD\R#\DKRR�FRP� 



��� 

 

3(1'$+8/8$1 

 

3URJUDP� -DPNHVGD� WHODK� GLFDQDQJNDQ� ROHK� 3HPHULQWDK�

3URYLQVL� 6XODZHVL� 6HODWDQ� VHMDN� WDKXQ� ����� GDQ�����������

GLSHUXQWXNDQ� EDJL� PDV\DUDNDW� 6XODZHVL� 6HODWDQ� \DQJ�

WLGDN� PHPLOLNL� NDUWX� DWDX� MDPLQDQ� NHVHKDWDQ�� 5XPDK��

6DNLW� 8PXP� 'DHUDK� �568'�� 7HQULDZDUX� PHUXSDNDQ�

UXPDK� VDNLW� PLOLN� 3HPHULQWDK� .DEXSDWHQ� %RQH� GDQ������������

PHQMDGL� VDODK� VDWX� SXVDW� UXMXNDQ� SURJUDP� -DPNHVGD��

$GDSXQ� VDODK� VDWX� VXPEHU� XWDPD� SHQHULPDDQ� 568'�����

7HQULDZDUX� GDUL� SURJUDP� -DPNHVGD� DGDODK� GDUL� SDUD�

SDVLHQ� UDZDW� LQDS� \DQJ� PHPDQIDDWNDQ� OD\DQDQ� OD\DQDQ����������������

SHUVDOLQDQ�\DLWX�UGHQJDQ�DWD-UDWD��������GDUL�WRWDO�NODLP�����������������

WHUXWDPD� SHUVDOLQDQ� GHQJDQ� WLQGDNDQ� VHFWLR� VHFDULD�������

3HUVDOLQDQ� GHQJDQ� VHFWLR� VHFDULD� PHUXSDNDQ� WLQGDNDQ�

RSHUDVL� WHUEDQ\DN� GL� ,QVWDODVL� %HGDK� 6HQWUDO� �,%6�� \DLWX�

����GDUL�WRWDO�RSHUDVL�� 

 

6HMDN� GLWXQMXN� VHEDJDL� 3HPEHUL� 3HOD\DQDQ� .HVHKDWDQ�

�33.�� SDGD� SURJUDP� -DPNHVGD�� 568'� 7HQULDZDUX�

PHQJJXQDNDQ�VLVWHP�SHPED\DUDQ�)HH�)RU�6HUYLFHV��))6��

EHUGDVDUNDQ� WDULI� UXPDK� VDNLW� VHVXDL� GHQJDQ� 3HUDWXUDQ�

'DHUDK��3HUGD��1R����7DKXQ������WHQWDQJ�5HWULEXVL�-DVD�

8PXP������� $GDSXQ� PDVDODK� WHUEHVDU� GDUL� SHPED\DUDQ�

))6� DGDODK� VLVWHP� LQL� PHPEHULNDQ� LQVHQWLI� GHQJDQ�������

SHPEHULDQ�SHOD\DQDQ�\DQJ�OHELK�EDQ\DN��6HPDNLQ�EDQ\DN�

SHOD\DQDQ� PDND� DNDQ� VHPDNLQ� PHQLQJNDWNDQ� MXPODK�

NRPLVL�\DQJ�GLWHULPD�ROHK�3HPEHUL�3HOD\DQDQ�.HVHKDWDQ�

�33.���:LOOLDPV������������ 

 

3URJUDP�-DPNHVGD�\DQJ�VDPSDL�VHNDUDQJ�GLODNVDQDNDQ�GL�

568'� 7HQULDZDUX� EHOXP� EHULQWHJUDVL� GHQJDQ� VNHPD�

%3-6��-DGL�UXPDK�VDNLW�PDVLK�GLED\DU�GHQJDQ�VLVWHP�))6�

VHVXDL�GHQJDQ�WDULI�3HUGD��,QWHJUDVL�SURJUDP�-DPNHVGD�NH�

%3-6�GDQ� UHQFDQD�3HPHULQWDK�3URYLQVL�6XODZHVL�6HODWDQ�

XQWXN� PHQJDGRSVL� VLVWHP� SHPED\DUDQ� ,1$-&%*V� SDGD�

SURJUDP� -DPNHVGD� DNDQ� PHUXEDK� VLVWHP� SHPED\DUDQ�

\DQJ�DNDQ�GLWHULPD�568'�7HQULDZDUX��5XPDK�VDNLW�\DQJ�

GXOXQ\D� GLED\DU� GHQJDQ� VLVWHP� ))6� EHUGDVDUNDQ� WDULI�

3HUGD��DNDQ�EHUXEDK�PHQMDGL�WDULI�,1$-&%*V�� 

 

3HUXEDKDQ� VLVWHP� SHPED\DUDQ� WHUVHEXW� EHUSRWHQVL� XQWXN�

PHPSHQJDUXKL� SHQHULPDDQ� 568'� 7HQULDZDUX� GL� PDVD�

\DQJ� DNDQ� GDWDQJ�� +DO� LQL� VXGDK� EDUDQJ� WHQWX� DNDQ�

EHUGDPSDN�WHUKDGDS�RSHUDVLRQDO�UXPDK�VDNLW�\DQJ�VHODPD�

LQL� VDQJDW� WHUJDQWXQJ� SDGD� SHQHULPDDQ� GDUL� SURJUDP�

-DPNHVGD�GDQ�DNKLUQ\D�GDSDW�PHQJJDQJJX� VXVWDLQDELOLW\�

UXPDK� VDNLW�� 8QWXN� LWX� SHUOX� GLODNXNDQ� HVWLPDVL� VHOLVLK�

SHQHULPDDQ� SDGD� SDVLHQ� -DPNHVGD� \DQJ� SHPED\DUDQQ\D�

EHUGDVDUNDQ� WDULI� 3HUGD� GLEDQGLQJNDQ� GHQJDQ� WDULI� ,1$-

&%*V�GDQ�PHODNXNDQ�DQDOLVLV�VWUDWHJL�568'�7HQULDZDUX�

PHQXMX�LPSOHPHQWDVL�VLVWHP�SHPED\DUDQ�SURVSHNWLI�SDGD�

SURJUDP�-DPNHVGD�� 

 

7,1-$8$1�3867$.$ 

 

0HQXUXW�0DQODN�GDQ�-XNQLV�3HOD\DQDQ�.HVHKDWDQ�*UDWLV�

����������� -DPNHVGD� LDODK� SURJUDP� 3HPHULQWDK� 3URYLQVL�

6XODZHVL� 6HODWDQ� GDQ� 3HPHULQWDK� .DEXSDWHQ�.RWD� \DQJ�

EHUWXMXDQ� XQWXN� PHPEHULNDQ� SHOD\DQDQ� NHVHKDWDQ� GDVDU�

EDJL� PDV\DUDNDW� GL� 3XVNHVPDV� GDQ� MDULQJDQQ\D� GDQ������������

SHOD\DQDQ� NHVHKDWDQ� UXMXNDQ� GL� NHODV� ,,,� 5XPDK� 6DNLW��

%DODL�.HVHKDWDQ�PLOLN�SHPHULQWDK� 

 

3DNHW�SHOD\DQDQ� UDZDW� LQDS�SURJUDP�-DPNHVGD�GL� UXPDK�

VDNLW�PHOLSXWL�NRQVXOWDVL�NHVHKDWDQ��SHPHULNVDDQ�ILVLN�GDQ�

SHQ\XOXKDQ� NHVHKDWDQ�� SHPHULNVDDQ� ODERUDWRULXP� NOLQLN��

UDGLRORJL� GDQ� HOHNWURPHGLN�� WLQGDNDQ� PHGLV�� WHUPDVXN�

RSHUDVL� VHGDQJ� GDQ� EHVDU�� SHOD\DQDQ� UHKDELOLWDVL� PHGLN��

SHUDZDWDQ� LQWHQVLI�� SHPEHULDQ� REDW� \DQJ� PHQJDFX� SDGD�

IRUPXODULXP� �REDW� JHQHULN��� SHOD\DQDQ�GDUDK�� EDKDQ�GDQ�

DODW�NHVHKDWDQ�KDELV�SDNDL��SHUVDOLQDQ�GHQJDQ�ULVLNR�WLQJJL�

GDQ�SHQ\XOLW�VHUWD�SHOD\DQDQ�JDZDW�GDUXUDW� 

 

3URJUDP�-DPNHVGD�GLNHWDKXL�PDVLK�PHQJJXQDNDQ�VLVWHP�����������������

SHPED\DUDQ� UHWURVSHNWLI� \DQJ� VHVXDL� GHQJDQ� WDULI� 3HUGD��

0HQXUXW� 7KDEUDQ\� ����������� SHPED\DUDQ� UHWURVSHNWLI�

EHUDUWL�EHVDUDQ�GDQ�MXPODK�ELD\D�\DQJ�KDUXV�GLED\DU�ROHK�

SDVLHQ�DWDX�SLKDN�SHPED\DU�GLWHWDSNDQ�VHWHODK�SHOD\DQDQ�

GLEHULNDQ�� .DWD� UHWUR� EHUDUWL� GLEHODNDQJ� DWDX� GLWHWDSNDQ�

GLEHODNDQJDQ�VHWDODK�SHOD\DQDQ�GLEHULNDQ� 

 

'HQJDQ� EHUJDEXQJQ\D� SURJUDP� -DPNHVGD� NH� GDODP�

%3-6�� PDND� UXPDK� VDNLW� DNDQ� GLED\DU� GHQJDQ� VLVWHP�����������������

SHPED\DUDQ� SURVSHNWLI�� 6LVWHP� SHPED\DUDQ� SURVSHNWLI�

DGDODK� VLVWHP� SHPED\DUDQ� NHSDGD� SHPEHUL� SHOD\DQDQ�

NHVHKDWDQ�EDLN�UXPDK�VDNLW�PDXSXQ�GRNWHU�GDODP�MXPODK�

\DQJ� WHODK� GLWHWDSNDQ� VHEHOXP� VXDWX� SHOD\DQDQ� PHGLN�����������������

GLODNVDQDNDQ�� WDQSD�PHPSHUKDWLNDQ� WLQGDNDQ�PHGLN� DWDX�

ODPDQ\D�SHUDZDWDQ�GL�UXPDK�VDNLW��6XODVWRPR������������ 

 

7DULI� ,1$-&%*V� PHUXSDNDQ� WDULI� SDNHW� SDGD� VLVWHP�������

SHPED\DUDQ�SURVSHNWLI�\DQJ�DNDQ�GLEHUODNXNDQ�GL�UXPDK�

VDNLW� VHLULQJ� GHQJDQ� LQWHJUDVL� SURJUDP� -DPNHVGD� NH�����������

GDODP� VNHPD�%3-6��0HQXUXW�.RPDU\DQL� �����������&DVH�

%DVH� *URXSV� DWDX� &%*V� PHUXSDNDQ� FDUD� SHPED\DUDQ�

SHUDZDWDQ� SDVLHQ� EHUGDVDUNDQ� GLDJQRVLV-GLDJQRVLV� DWDX�

NDVXV-NDVXV�\DQJ�UHODWLI�VDPD� 

 

%HVDUDQ� 7DULI� ,1$-&%*V� \DQJ� GLWHULPD� UXPDK� VDNLW����

GLVHVXDLNDQ�GHQJDQ�NHODV�GDQ�UHJLRQDO�UXPDK�VDNLW�VHVXDL�

GHQJDQ� 3HUPHQNHV� 1RPRU� ��� 7DKXQ� ����������� 568'�������

7HQULDZDUX� VHQGLUL� DNDQ� PHQHULPD� SHPED\DUDQ� \DQJ�

EHUGDVDUNDQ� SDGD� WDULI� ,1$-&%*V� XQWXN� UXPDK� VDNLW��

NHODV�%�GDQ�PDVXN�GDODP�UHJLRQDO�WLJD� 

 

8QWXN� LWX�� GLSHUOXNDQ� VWUDWHJL� EDJL� UXPDK� VDNLW� PHQXMX�

LPSOHPHQWDVL� VLVWHP� SHPED\DUDQ� SURVSHNWLI� SDGD� SDVLHQ�

-DPNHVGD�� 0HQXUXW� 6PLWK� ����������� VWUDWHJL� \DQJ� KDUXV�

GLVLDSNDQ� UXPDK� VDNLW� GDODP� PHUHVSRQ� LPSOHPHQWDVL��

VLVWHP�SHPED\DUDQ�SURVSHNWLI�DGDODK� 

D� 3HQ\HGLDDQ�VLVWHP� LQIRUPDVL�PDQDMHPHQ�UXPDK�VDNLW��

VHEDJDL� NRQWURO� LQWHUQDO� XQWXN� HYDOXDVL� GDQ� MXJD�

SHQJDPELODQ�NHSXWXVDQ�WHUNDLW�FDVHPL[��UDWD-UDWD�ODPD�

KDUL�UDZDW�GDQ� LGHQWLILNDVL�SHWXJDV�NHVHKDWDQ�GDQ�QRQ�

NHVHKDWDQ� \DQJ� EHUWDQJJXQJ� MDZDE� DWDV� SHQLQJNDWDQ�

-XUQDO�$56,�-DQXDUL����� 

-XUQDO�$GPLQLVWUDVL�.HELMDNDQ�.HVHKDWDQ 9ROXPH�,�1RPRU�� 



��� 

 

ELD\D� \DQJ�PHOHELKL� VWDQGDU�SDNHW�ELD\D� \DQJ� WHODK����������

GLWHQWXNDQ� 

E� 5HNDP�PHGLV�GDQ�ELOOLQJ�� WHUNDLW�GHQJDQ�NRGHILNDVL�

GLDJQRVLV�GDQ�SURVHGXU�WLQGDNDQ�VHVXDL�GHQJDQ�,&'-

,;�GDQ� ,&'-;��3HWXJDV� UHNDP�PHGLV� GDODP� KDO� LQL�

NRGHU�� SHUOX� GLEHULNDQ� SHQGLGLNDQ�� SHODWLKDQ� XQWXN�

PHQLQJNDWNDQ� NHPDPSXDQ� PHUHND� GDQ� SHPEHULDQ�

UHZDUG�XQWXN�PHQGRURQJ�SHUKDWLDQ�PHUHND�WHUKDGDS�

NHWHSDWDQ�GLDJQRVH� 

F� 3HQJHORODDQ� GRNWHU� PHODOXL� SHPEHULDQ� LQIRUPDVL�

PHQJHQDL� VLVWHP� SHPED\DUDQ� SURVSHNWLI� GDQ� MXJD�

SHQHUDSDQ� SHPED\DUDQ� MDVD� GDUL� EHUEDVLV� )HH� )RU�

6HUYLFHV��))6��PHQMDGL�UHPXQHUDVL� 

G� 3HQJHORODDQ� SHUDZDW� GDQ� WHQDJD� IDUPDVL� PHODOXL�

VLVWHP� SHPED\DUDQ� MDVD� \DQJ� EHUEDVLV� NLQHUMD� GDQ���������������

SHPEHULDQ�UHZDUG� 

H� 3HQJDZDVDQ�GHQJDQ�PHQ\HGLDNDQ�VWDQGDU�SHOD\DQDQ�

SDVLHQ� \DQJ� PHOLSXWL� FOLQLFDO� SDWKZD\�� SHQ\HGLDDQ�����

IRUPXODULXP�GDQ�VWDQGDU�SHQJJXQDDQ�%+3��GDQ 

I� ,GHQWLILNDVL�SHOD\DQDQ�GDQ�SDVDU�XQWXN�GDSDW�PHOLKDW����

SRWHQVL� VXEVLGL� DQWDU� NDVXV� SDGD� NHODV� SHUDZDWDQ�

UXPDK� VDNLW� GDQ� MXJD� PHQJHPEDQJNDQ� SHOD\DQDQ�

XQJJXODQ� 

 

6HODLQ� VWUDWHJL� WHUVHEXW�� GLSHUOXNDQ� VWUDWHJL� ODLQ� \DLWX�

SHUKLWXQJDQ�ELD\D�VHEDJDL�GDVDU�SHQHQWXDQ� WDULI� UXPDK�

VDNLW� 

 

 

0(72'2/2*,�3(1(/,7,$1 

 

 

3HQHOLWLDQ� LQL� DGDODK� SHQHOLWLDQ� RSHUDVLRQDO� GHQJDQ�

NHUDQJND�NRQVHS�EHULNXW�LQL� 

 

)RNXV� SHQHOLWLDQ� LQL� LDODK� XQWXN� PHPSHUROHK� EHVDUDQ�

WDJLKDQ� NRPSRQHQ� ELD\D� SDGD� SDVLHQ� SHUVDOLQDQ�� EDLN�

SDVLHQ� SHUVDOLQDQ� QRUPDO� �VSRQWDQ��� SDVLHQ� SHUVDOLQDQ�

GHQJDQ� WLQGDNDQ� �HNVWUDNVL� IRUFHSV�� YDNXP�� LQGXNVL���

PDXSXQ� SDVLHQ� SHUVDOLQDQ� GHQJDQ� VHFWLR� VHFDULD�� 'DWD�

\DQJ�GLNXPSXONDQ� DGDODK� GDWD� NXDOLWDWLI� GDQ� MXJD� GDWD�

NXDQWLWDWLI��'DWD�NXDOLWDWLI�GLSHUROHK�PHODOXL�ZDZDQFDUD�

GHQJDQ�LQIRUPDQ�GHQJDQ�PHOLEDWNDQ�SLKDN�PDQDMHPHQ��

SHOD\DQDQ�GDQ�DGPLQLVWUDVL�GL�568'�7HQULDZDUX��'DWD�

NXDQWLWDI� PHQJJXQDNDQ� ���� GDWD� WDJLKDQ� GDQ� EHUNDV�

UHNDP� PHGLV� SDVLHQ� -DPNHVGD� \DQJ� PHPDQIDDWNDQ�

OD\DQDQ� UDZDW� LQDS� SHUVDOLQDQ�� 'DWD� LQL� GLJXQDNDQ�������

XQWXN� PHPSHUROHK� JDPEDUDQ� SHQHULPDDQ� UXPDK� VDNLW�

GHQJDQ� WDULI� 3HUGD� GDQ� MXJD� WDULI� ,1$-&%*V� VHUWD����

PHPSHUROHK� JDPEDUDQ� XWXK� WHUNDLW� SRWHQVL� VHOLVLK��������

SHQHULPDDQ� UXPDK� VDNLW� DWDV� NHGXD� WDULI� WHUVHEXW���������

$GDSXQ� VDPSHO� XQWXN� GDWD� NXDQWLWDWLI� DGDODK� VHOXUXK�

WDJLKDQ� GDQ� UHNDP� PHGLV� SDGD� SDVLHQ� -DPNHVGD� \DQJ�������

PHPDQIDDWNDQ� OD\DQDQ� UDZDW� LQDS� SHUVDOLQDQ� VHODPD�

EXODQ�-XOL�VDPSDL�GHQJDQ�'HVHPEHU������ 

 

%HUGDVDUNDQ�NRQVHS�SHQHOLWLDQ�GL�DWDV��NRPSRQHQ�ELD\D�

SHUVDOLQDQ�GLKLWXQJ�EHUGDVDUNDQ�WDULI�3HUGD��WDULI�UXPDK�

VDNLW�� GDQ� PHQJJXQDNDQ� WDULI� ,1$-&%*V�� $GDSXQ�

NRPSRQHQ� WDJLKDQ� SDVLHQ� \DQJ� GLKLWXQJ� GLVHVXDLNDQ�

GHQJDQ� NRPSRQHQ� SDGD� WDULI� 3HUGD� .DEXSDWHQ� %RQH�

\DQJ� GLJXQDNDQ� VHEDJDL� WDULI� SHOD\DQDQ� UXPDK� VDNLW�

\DQJ� WHUGLUL� GDUL� MDVD� VDUDQD�� MDVD� PHGLV�� MDVD� OD\DQDQ��

UDGLRORJL��MDVD�OD\DQDQ�ODERUDWRULXP��PDNDQDQ��RNVLJHQ��

GDUDK��EDKDQ�KDELV�SDNDL��GDQ�REDW�� 

 

3HQHOLWLDQ� LQL� PHQJHVWLPDVL� VHOLVLK� WDJLKDQ� SDVLHQ���������

SHUVDOLQDQ�DQWDUD�WDULI�3HUGD�GDQ� WDULI� ,1$-&%*V�\DQJ�

NHPXGLDQ� GLSUR\HNVLNDQ� NH� GDODP� SHQHULPDDQ� UXPDK�

VDNLW�� 6HWHODK� LWX�� GLODNXNDQ� DQDOLVD� VWUDWHJL� \DQJ� DNDQ�

GLWHPSXK� ROHK� UXPDK� VDNLW� GDODP� PHQJDWDVL� SRWHQVL�

VHOLVLK�SHQHULPDDQ�WHUVHEXW��'DUL�EHUEDJDL�VWUDWHJL�\DQJ�

GDSDW� GLODNXNDQ� XQWXN� PHUHVSRQ� VLVWHP� SHPED\DUDQ�

SURVSHNWLI�� SHQHOLWL� KDQ\D� PHQJDPELO� VWUDWHJL� VHSHUWL��

6LVWHP� ,QIRUPDVL�0DQDMHPHQ� 5XPDK� 6DNLW� �6,0-56���

SHQJHORODDQ� GRNWHU�� SHQJHORODDQ� SHUDZDW� GDQ� WHQDJD�

IDUPDVL�� SHQJDZDVDQ�� UHNDP� PHGLV� GDQ� MXJD� ELOOLQJ�����������������

SHUKLWXQJDQ� ELD\D� VHUWD� LGHQWLILNDVL� SHOD\DQDQ�� VHUWD�

SDVDU� VHEDJDL� DVSHN� \DQJ� GLJDOL� GL� GDODP� ZDZDQFDUD�

GHQJDQ�LQIRUPDQ� 

 

 
+$6,/�'$1�3(0%$+$6$1 

 

%HUGDVDUNDQ�GDWD�ELOOLQJ��MXPODK�SDVLHQ�-DPNHVGD�\DQJ�

PHQJJXQDNDQ� OD\DQDQ� UDZDW� LQDS� SHUVDOLQDQ� DGDODK�

\DQJ� NHOXDU� SDGD� EXODQ� -XOL� VDPSDL� GHQJDQ�'HVHPEHU�

�����DGDODK�VHEDQ\DN�����SDVLHQ��'DUL�MXPODK�WHUVHEXW��

KDQ\D� ���� \DQJ� PHPHQXKL� NULWHULD� LQNOXVL� GHQJDQ�������

ULQFLDQ�SHUVDOLQDQ�QRUPDO��VSRQWDQ��VHEDQ\DN����SDVLHQ��

SHUVDOLQDQ� GHQJDQ� WLQGDNDQ� �HNVWUDNVL� IRUFHS�� YDNXP��

LQGXNVL�� VHEDQ\DN� ���� SDVLHQ�� VHUWD� SHUVDOLQDQ� GHQJDQ�

WLQGDNDQ� VHFWLR� VHFDULD� VHEDQ\DN� ���� SDVLHQ�� $GDSXQ�����������������

VHODQMXWQ\D�� GDUL� ���� WDJLKDQ� SDVLHQ� LQL�� GLODNXNDQ�

SHUKLWXQJDQ� NRPSRQHQ� WDJLKDQ� VHWLDS� MHQLV� SHUVDOLQDQ�

XQWXN�PHPSHUROHK�JDPEDUDQ�WHUNDLW�SHQHULPDDQ�568'������

7HQULDZDUX�VHVXDL�WDULI�3HUGD� 

-XUQDO�$56,�-DQXDUL����� 

1XUKLGD\DW�%���6WUDWHJL�568'�7HQUDZDUX�.DEXSDWHQ�%RQH�0HQXMX�,PSOHPHQWDVL�6LVWHP�3HPED\DUDQ�3URVSHNWLI�3DVLHQ�3HUVDOLQDQ�-$0.(6'$ 



��� 

 

7DEHO�GL�DWDV�PHQXQMXNNDQ�WLJD�NRPSRQHQ�WDJLKDQ�WHUEHVDU�

XQWXN�SHUVDOLQDQ�QRUPDO��VSRQWDQ��DGDODK� MDVD�VDUDQD�� MDVD�

PHGLV� GDQ� %+3� GHQJDQ� UDWD-UDWD� WDJLKDQ� 5S�� �����������

SHU� SDVLHQ� VHGDQJNDQ� SDGD� SHUVDOLQDQ� GHQJDQ� WLQGDNDQ�

�HNVWUDNVL� IRUFHS��YDNXP�� LQGXNVL��DGDODK� MDVD�VDUDQD�� MDVD�

PHGLV�GDQ�MDVD�SHOD\DQDQ�GHQJDQ�UDWD-UDWD�WDJLKDQ�VHEHVDU�

5S�� ������������� SHU� SDVLHQ�� $GDSXQ� SDGD� SHUVDOLQDQ�

GHQJDQ� WLQGDNDQ� VHFWLR� VHFDULD�� WLJD� NRPSRQHQ� WHUEHVDU�

SHPEHQWXN� WDJLKDQ� SDVLHQ� DGDODK� MDVD� PHGLV�� %+3�� GDQ�

VDUDQD�GHQJDQ�WDJLKDQ�5S���������������SHU�SDVLHQ�� 

%LOD� GLSUR\HNVLNDQ� NH� GDODP� SHQHULPDDDQ�� PDND� VHODPD���

EXODQ� -XOL� VDPSDL� GHQJDQ� 'HVHPEHU� ������ GHQJDQ� WDULI�

3HUGD�� 568'� 7HQULDZDUX� WHODK� PHPSHUROHK� SHQHULPDDQ�

GDUL� SDVLHQ� -DPNHVGD� \DQJ� PHPDQIDDWNDQ� OD\DQDQ� UDZDW�

LQDS�SHUVDOLQDQ�VHEHVDU�5S���������������������3HQHULPDDQ�

WHUEHVDU� EHUDVDO� GDUL� SHUVDOLQDQ� GHQJDQ� WLQGDNDQ� VHFWLR�

VHFDULD�� 6HODQMXWQ\D�� GLODNXNDQ� HVWLPDVL� DJDU� GLGDSDWNDQ��

JDPEDUDQ�SHQHULPDDQ�EHUGDVDUNDQ�WDULI�,1$-&%*V��8QWXN�

NHSHUOXDQ� LQL�� GLODNXNDQ� VLPXODVL� GHQJDQ� PHQJJXQDNDQ�

VRIWZDUH�,1$-&%*V�YHUVL������ 

-XUQDO�$56,�-DQXDUL����� 

7DEHO����5HNDSLWXODVL�.RPSRQHQ�7DJLKDQ�%HUGDVDUNDQ�-HQLV�������������������

3HUVDOLQDQ 

  

.RPSRQHQ�����������

7DJLKDQ 

3HUVDOLQDQ�1RUPDO�

�VSRQWDQ� 

3HUVDOLQDQ�GHQJDQ����������

7LQGDNDQ��HNV��IRUFHS��

YDNXP��LQGXNVL� 

3HUVDOLQDQ�GHQJDQ���������

7LQGDNDQ�6HFWLR�6HFDULD 
 -XPODK  � 

-XPODK � -XPODK � -XPODK �     

 -DVD�VDUDQD  ����������  �����  �����������  �����  �����������  ����� ����������� ����� 

-DVD�SHOD\DQDQ ��������� ����� ���������� ����� ����������� ���� ����������� ����� 

-DVD�PHGLV ��������� ����� ����������� ����� ����������� ����� ����������� ����� 

5DGLRORJL - - - - ������� ���� ������� ���� 

/DERUDWRULXP ������� ���� ��������� ���� ���������� ���� ���������� ���� 

0DNDQDQ ��������� ���� ���������� ���� ���������� ���� ���������� ���� 

2NVLJHQ - - ������� ���� ���������� ���� ���������� ���� 

'DUDK - - ��������� ���� ���������� ���� ���������� ���� 

%+3 ��������� ����� ���������� ����� ����������� ����� ����������� ����� 

2EDW ��������� ���� ���������� ���� ����������� ����� ����������� ����� 

7RWDO�WDJLKDQ ���������� ������ ����������� ������ ������������� ������ ������������� ������ 

5DWD-UDWD�WDJLKDQ�

SDVLHQ 

�������   ���������   ���������       

  

'HVNULSVL�GDQ�

6HYHULW\�/HYHO 

7DULI�,1$

-&%*V 

3HUVDOLQDQ�1RUPDO�

�VSRQWDQ� 

3HUVDOLQDQ�GHQJDQ���������

7LQGDNDQ��HNV��IRUFHS��

YDNXP��LQGXNVL� 

3HUVDOLQDQ�GHQJDQ�

7LQGDNDQ�6HFWLR���

6HFDULD 

  

1 

  

-XPODK 

  1 -XPODK 1 -XPODK 1 -XPODK     

3URVHGXU�RSHUDVL�SHPEHGDKDQ�FDHVDU� � � � � � � � 

5LQJDQ 

�2-�-��-,� 
��������� - - - - ��� ������������� ��� ������������� 

6HGDQJ 

�2-�-��-,,� 
��������� - - - - ��� ����������� ��� ����������� 

3URVHGXU�SHUVDOLQDQ�YDJLQDO�GHQJDQ�6WHULOLVDVL�GDQ�GLODWDVL�GDQ�NXUHW� � � � � � � �  

5LQJDQ 

�2-�-��-,� 
 ��������� -  - � ���������� - - � ���������� 

3URVHXU�SHUVDOLQDQ�YDJLQDO�GHQJDQ�SURVHGXU�VHODLQ�VWHULOLVDVL�GDQ��GLODWDVL�GDQ�NXUHW� � � � � � � �  

5LQJDQ 

�2-�-��-,� 
���������� �� ���������� ��� �����������   - ��� ����������� 

6HGDQJ 

�2-�-��-,,� 
��������� - - �� ����������   - �� ���������� 

3HUVDOLQDQ�YDJLQDO                 

5LQJDQ 

�2-�-��-,� 
��������� �� ���������� �� ����������   - �� ����������� 

6HGDQJ 

�2-�-��-,,� 
��������� - - � ����������   - � ���������� 

7RWDO�WDULI 

,1$-&%*V 
  �� ���������� ��� ����������� ��� ������������� ��� ������������� 

7DEHO����(VWLPDVL�7RWDO�7DULI�,1$-&%*V 

-XUQDO�$GPLQLVWUDVL�.HELMDNDQ�.HVHKDWDQ 9ROXPH�,�1RPRU�� 



���� 

 

7DEHO� GL� DWDV� PHQXQMXNNDQ� GDUL� GDUL� ��� SHUVDOLQDQ���������

QRUPDO�� VHWHODK� GL� PDVXNNDQ� NH� GDODP� VRIWZDUH� ,1$-

&%*V�YHUVL���������SDVLHQ�WHUPDVXN�SURVHGXU�SHUVDOLQDQ�

YDJLQDO� GHQJDQ� SURVHGXU� VHODLQ� VWHULOLVDVL� GDQ�GLODWDVL�

GDQ� NXUHW� ULQJDQ� GDQ� ��� SDVLHQ� WHUPDVXN� SHUVDOLQDQ�

YDJLQDO� ULQJDQ�� 7RWDO� WDULI� ,1$-&%*VQ\D� DGDODK� 5S��

��������������� 

 

'DUL�����SHUVDOLQDQ�GHQJDQ� WLQGDNDQ� �HNVWUDNVL� IRUFHS��

YDNXP�� LQGXNVL��� �� SDVLHQ� WHUPDVXN� SDGD� SHUVDOLQDQ�

GHQJDQ� SURVHGXU� SHUVDOLQDQ� YDJLQDO� VWHULOLVDVL�� VHUWD�

GLODWDVL�NXUHW� ULQJDQ�� ���� SDVLHQ� WHUPDVXN� SURVHGXU�

SHUVDOLQDQ� YDJLQDO� GHQJDQ� SURVHGXU� VHODLQ� VWHULOLVDVL�

GDQ�GLODWDVL��VHUWD�NXUHW�ULQJDQ��GDQ����SDVLHQ�WHUPDVXN�

VHYHULWDV�VHGDQJ��6HGDQJNDQ�VLVDQ\D�\DNQL�VHEDQ\DN����

SDVLHQ�WHUPDVXN�SHUVDOLQDQ�YDJLQDO�ULQJDQ�GDQ���SDVLHQ�

WHUPDVXN�SXOD�SHUVDOLQDQ� YDJLQDO� VHGDQJ��$GDSXQ�WRWDO�

GDUL�WDULI�,1$-&%*V�Q\D�VHEHVDU�5S����������������� 

 

'DUL� ���� SDVLHQ� SHUVDOLQDQ� GHQJDQ� WLQGDNDQ� VHFWLR�

VHFDULD�� ���� SDVLHQ� WHUPDVXN� SDGD� SHUVDOLQDQ� GHQJDQ�

SURVHGXU� RSHUDVL� SHPEHGDKDQ� FDHVDU� ULQJDQ� GDQ� ����

SDVLHQ� WHUPDVXN� SHUVDOLQDQ� GHQJDQ� SURVHGXU� RSHUDVL�

SHPEHGDKDQ� FDHVDU� VHGDQJ� GHQJDQ� WRWDO� WDULI� ,1$-

&%*V� VHEHVDU� 5S�� ��������������� 'HQJDQ� GHPLNLDQ��

ELOD� GLHVWLPDVL� EHUGDVDUNDQ� WDULI� ,1$-&%*V�� VHODPD�

EXODQ� -XOL� VDPSDL� GHQJDQ� 'HVHPEHU� ����� 568'�����������

7HQULDZDUX� DNDQ� PHPSHUROHK� SHQHULPDDQ� GDUL� SDVLHQ�

-DPNHVGD� \DQJ� PHPDQIDDWNDQ� OD\DQDQ� UDZDW� LQDS�������

SHUVDOLQDQ� VHEHVDU� 5S�� ��������������� $GDSXQ� NHWLND���������������

SHQHULPDDQ� UXPDK� VDNLW� EHUGDVDUNDQ� WDEHO� �� GDQ� �� GL�

DWDV� GLEDQGLQJNDQ�� PDND� GLSHUROHK� HVWLPDVL� VHOLVLK��

SHQHULPDDQ� DQWDUD� WDULI� 3HUGD� GHQJDQ� WDULI� ,1$-&%*V�

VHEDJDLPDQD�WDEHO�GL�EDZDK�LQL� 

-XUQDO�$56,�-DQXDUL����� 

-HQLV�3HUVDOLQDQ 

3HQHULPDDQ�

6HVXDL�7DULI 

3HUGD 

5DWD-UDWD�

7DJLKDQ��

3DVLHQ 

3HQHULPDDQ�

6HVXDL�7DULI 

,1$-&%*V 

5DWD-UDWD�

7DJLKDQ��

3DVLHQ 

6HOLVLK 
5DWD-UDWD�

6HOLVLK 

��

6HOLVLK 
  

3HUVDOLQDQ�QRUPDO�

�VSRQWDQ� 
���������� ������� ���������� ��������� ���������� ��������� ������   

3HUVDOLQDQ�GHQJDQ�

WLQGDNDQ��HNVWUDNVL�

IRUFHS��YDNXP��

LQGXNVL� 

����������� ��������� ����������� ��������� ���������� ������� �����   

3HUVDOLQDQ�GHQJDQ�

WLQGDNDQ�VHFWLR�

VHFDULD 

������������� ��������� ������������� ��������� -������������� -��������� �����   

7RWDO �������������   �������������   -�������������     

7DEHO����6HOLVLK�7DULI�7HUKDGDS�3HQHULPDDQ 

7DEHO�GL�DWDV�PHQXQMXNNDQ�WRWDO�GDUL�VHOLVLK�SHQHULPDDQ�

XQWXN� VHOXUXK� SDVLHQ� -DPNHVGD� \DQJ� PHPDQIDDWNDQ�

SHOD\DQDQ� UDZDW� LQDS� XQWXN� SHUVDOLQDQ� VHEHVDU� 5S��

������������������ 3HUVDOLQDQ� VHFDUD� QRUPDO�VSRQWDQ����

PHQXQMXNNDQ� VHOLVLK� SRVLWLI� EDJL� SHQHULPDDQ� VDPSDL�

��������� 

 

3HUVDOLQDQ� GHQJDQ� WLQGDNDQ� �HNVWUDNVL� IRUFHS�� YDNXP��

LQGXNVL��VHFDUD�NHVHOXUXKDQ�PHQXQMXNNDQ�VHOLVLK�SRVLWLI�

EDJL� SHQHULPDDQ� VDPSDL� �������� 1DPXQ� DQWDU� NDVXV�

SHUVDOLQDQ� WHUGDSDW� YDULDVL� VHOLVLK� SRVLWLI� GDQ� QHJDWLI�

GHQJDQ� UDQJH� \DQJ� OHEDU�� 3RWHQVL� VHOLVLK� WHUEHVDU� DGD�

SDGD�SHUVDOLQDQ�GHQJDQ�WLQGDNDQ�VHFWLR�VHFDULD��6HOLVLK�

QHJDWLI�SDGD�MHQLV�SHUVDOLQDQ�LQL�PHQFDSDL��������� 

 

%HUGDVDUNDQ�KDVLO�VLPXODVL�GL�DWDV��NHPXGLDQ�GLODNXNDQ�

ZDZDQFDUD�PHQGDODP�GHQJDQ�SLKDN�568'�7HQULDZDUX�

XQWXN� PHPSHUROHK� JDPEDUDQ� VWUDWHJL� UXPDK� VDNLW������

GDODP�PHQJKDGDSL�SRWHQVL�VHOLVLK�EDJL�SHQHULPDDQ�ELOD�

-DPNHVGD�PHQJJXQDNDQ� VLVWHP� SHPED\DUDQ� SURVSHNWLI�

QDQWLQ\D�� %HUGDVDUNDQ� KDVLO� ZDZDQFDUD� GLVLPSXONDQ�

EHEHUDSD�KDO�VHEDJDL�EHULNXW�� 

�� 3HQJHORODDQ�'RNWHU 

3DUD� GRNWHU� VDQJDW� EHUSHUDQ� GDODP� SHQJHQGDOLDQ�

ELD\D�GDQ�PHPLQLPDONDQ�VHOLVLK�SHQHULPDDQ�PHODOXL�

HILVLHQVL�� .RQWURO� SHULODNX� SDUD� GRNWHU� SDGD� SDVLHQ�

-DPNHVGD� WLGDN� VHSHUWL� SDGD� SDVLHQ� %3-6�� +DO� LQL�

WHUOLKDW�GDUL�PHNDQLVPH�SHPEDJLDQ�MDVD�PHGLV��3DGD�

SURJUDP� -DPNHVGD�� VHPDNLQ� EDQ\DN� WLQGDNDQ�� DNDQ�

VHPDNLQ� PHQJXQWXQJNDQ� UXPDK� VDNLW� GDQ� GRNWHU��

6LVWHP�SHPEDJLDQ� MDVD�PHGLV�\DQJ�GLWHUDSNDQ�SDGD�

SDVLHQ� %3-6� GDQ� SHQ\HGLDDQ� FOLQLFDO� SDWKZD\�

PXQJNLQ� GDSDW� SXOD� GLDQJJDS� VHEDJDL� DODW� XQWXN�

PHQJHOROD�SHULODNX�GRNWHU� 

�� 3HQJHORODDQ�3HUDZDW�GDQ�7HQDJD�)DUPDVL 

 3HUDZDW�GDSDW�SXOD�PHQGXNXQJ�SHQJHQGDOLDQ� ELD\D�

SHOD\DQDQ� GHQJDQ� PHQJRQWURO� ODPDQ\D� KDUL� UDZDW�

SDVLHQ�� $GDSXQ� WHQDJD� IDUPDVL� GDSDW� PHQJRQWURO�

SHQJJXQDDQ�REDW�PHODOXL� IRUPXODULXP� UXPDK� VDNLW��

6HODQMXWQ\D�VLVWHP�SHPEDJLDQ� MDVD� \DQJ�GLWHUDSNDQ�

SDGD� SDVLHQ� %3-6�� UHPXQHUDVL� MDVD� SHU� NHORPSRN�

SHUDZDW�GDQ�SHQDPEDKDQ�EHVDUDQ�MDVD�ODQJVXQJ�SRV�

UHPXQHUDVL� GLDQJJDS� VHEDJDL� SLOLKDQ� VWUDWHJL� \DQJ�

GDSDW� PHPRWLYDVL� WHQDJD� LQL� XQWXN� PHQGXNXQJ�

XSD\D�HILVLHQVL�GL�UXPDK�VDNLW� 

�� 3HQJDZDVDQ� 

 5XPDK�VDNLW�EHOXP�PHPLOLNL�FOLQLFDO�SDWKZD\�XQWXN�

SHUVDOLQDQ��VHKLQJJD�YDULDVL�ELD\D�GDODP�SHPEHULDQ�

SHOD\DQDQ� SHUVDOLQDQ� NHSDGD� SDVLHQ� PDVLK� OHEDU��

VHODLQ� LWX��NRQWURO�REDW�SDGD�SDVLHQ�SHUVDOLQDQ�\DQJ�

PHQJJXQDNDQ� -DPNHVGD� XPXPQ\D� WHUEDWDV� SDGD�

NHVHVXDLDQ� SHUHVHSDQ� REDW� GHQJDQ� GDIWDU� REDW�

-DPNHVGD��6HGDQJNDQ�NRQWURO� WHUKDGDS�SHQJJXQDDQ�

EDKDQ�KDELV�SDNDL�VXOLW�NDUHQD�EHOXP�DGDQ\D�VWDQGDU�

SHQJJXQDDQ�EDKDQ�KDELV� SDNDL��8QWXN�SHPHULNVDDQ�

SHQXQMDQJ�� GLEHULNDQ� ELOD� DGD� SHUPLQWDDQ� WHUWXOLV�

GDUL� GRNWHU� REJ\Q�� 6HODQMXWQ\D�� XQWXN� PHQJDWDVL�

SRWHQVL� VHOLVLK�� GLSHUOXNDQ� XSD\D� XQWXN� PHQ\XVXQ�

1XUKLGD\DW�%���6WUDWHJL�568'�7HQUDZDUX�.DEXSDWHQ�%RQH�0HQXMX�,PSOHPHQWDVL�6LVWHP�3HPED\DUDQ�3URVSHNWLI�3DVLHQ�3HUVDOLQDQ�-$0.(6'$ 



���� 

 

-XUQDO�$56,�-DQXDUL����� 

SRWHQVL� VHOLVLK�� GLSHUOXNDQ� XSD\D� XQWXN� PHQ\XVXQ�������

FOLQLFDO� SDWKZD\�� SHPEXDWDQ� IRUPXODULXP� UXPDK� VDNLW�

\DQJ�PHQJDFX�SDGD� IRUPXODULXP� QDVLRQDO� GDQ� VWDQGDU�

SHQJJXQDDQ�EDKDQ�KDELV�SDNDL� 

�� 6LVWHP�,QIRUPDVL�0DQDMHPHQ�5XPDK�6DNLW��6,0-56� 

 6,0� GL� UXPDK� VDNLW� PDVLK� WHUEDWDV� NHPDPSXDQQ\D�

XQWXN� PHQGXNXQJ� GLODNXNDQQ\D� SHUKLWXQJDQ� WDJLKDQ�

SDGD�SDVLHQ�-DPNHVGD��6HODQMXWQ\D��SLKDN� UXPDK�VDNLW�

PHQJDQJJDS�SHUOXQ\D�XQWXN�PHOLQN-NDQ�SURJUDP�6,0-

56� GHQJDQ� ,1$-&%*V� DSDELOD� QDQWLQ\D� -DPNHVGD�

PHQJJXQDNDQ� VLVWHP� SHPED\DUDQ� SURVSHNWLI�� 'HQJDQ�

GHPLNLDQ�� DNDQ� GLKDVLONDQ� LQIRUPDVL-LQIRUPDVL� \DQJ�

GDSDW�GLJXQDNDQ�XQWXN�PHQJHYDOXDVL� VHWLDS�NRPSRQHQ�

WDJLKDQ�SDVLHQ�SHUVDOLQDQ�\DQJ�GLQLODL�EHUSRWHQVL�GDODP�����

PHQLPEXONDQ�VHOLVLK�EDJL�SHQHULPDDQ�UXPDK�VDNLW� 

�� 5HNDP�0HGLV�GDQ�%LOOLQJ 

 3DGD� SURJUDP� -DPNHVGD�� SHUDQDQ� WHQDJD� NRGHU� KDQ\D�

WHUEDWDV�SDGD�SHQJNRGHDQ�GLDJQRVD�NHOXDU�SDVLHQ�XQWXN�

NHSHQWLQJDQ� SHODSRUDQ�� 6HGDQJNDQ� SDGD� SHPED\DUDQ�

GHQJDQ� WDULI� ,1$-&%*V�� NRGHILNDVL� VDQJDW� SHQWLQJ��

$GDSXQ�NHQGDOD� \DQJ�GLGDSDWNDQ�DGDODK� MXPODK�NRGHU�

PDVLK� GLDQJJDS� NXUDQJ� PHPDGDL�� 3HPEHULDQ� LQVHQWLI������������

GLDQJJDS� DNDQ�PHPRWLYDVL� NRGHU� XQWXN�PHQLQJNDWNDQ�

SHUKDWLDQ�WHUKDGDS�NHWHSDWDQ�NRGHILNDVL� 

�� ,GHQWLILNDVL�3HOD\DQDQ�GDQ�3DVDU 

 8SD\D� LQL� GLDQJJDS� SHQWLQJ� VHEDJDL� VWUDWHJL� XQWXN�

PHOLKDW� SRWHQVL� VXEVLGL� VLODQJ� GDQ� PHQJHPEDQJNDQ�

SHOD\DQDQ� XQJJXODQ� UXPDK� VDNLW� DWDX� PHQFLSWDNDQ�

MHQLV�SHOD\DQDQ�EDUX�\DQJ�GLEXWXKNDQ�ROHK�PDV\DUDNDW����

VHKLQJJD�SHQHULPDDQ�UXPDK�VDNLW�PHQMDGL�PDNVLPDO� 

�� 3HUKLWXQJDQ�%LD\D 

 6WUDWHJL� LQL� SHQWLQJ� VHEDJDL� XSD\D� XQWXN� PHQJKLWXQJ�

ELD\D� ULLO� SHOD\DQDQ� UXPDK� VDNLW� GDQ� VHEDJDL� GDVDU�

SHQHQWXDQ� WDULI�� 7DULI� 3HUGD� \DQJ� GLJXQDNDQ� SDGD�������������

SURJUDP�-DPNHVGD�GLWHWDSNDQ�EHUGDVDUNDQ�SHUKLWXQJDQ�

XQLW�FRVW�\DQJ�GLODNXNDQ�ROHK�UXPDK�VDNLW� 

 

3HQHOLWLDQ� LQL� PHPLOLNL� NHWHUEDWDVDQ-NHWHUEDWDVDQ� VHSHUWL�

SHQJJXQDDQ� GDWD� VHNXQGHU� EHUXSD� WDJLKDQ� SDGD� SDVLHQ����

SHUVDOLQDQ� GDODP� PHODNXNDQ� DQDOLVD� WDULI�� 8QWXN� KDVLO��

VLPXODVL� GHQJDQ� WDULI� ,1$-&%*V�� SHQHOLWL� KDQ\D� EHUGDVDU�

SDGD�KDVLO�NRGLQJ�\DQJ�GLODNXNDQ�NRGHU�GDQ�KDVLO�JURXSLQJ�

\DQJ� GLPDVXNNDQ� SHWXJDV� NH� GDODP� VRIWZDUH� ,1$-&%*V��

3HQHOLWLDQ� LQL� WLGDN�PHPXQJNLQNDQ� XQWXN�PHOLKDW� SRWHQVL�

VXEVLGL� DQWDU� NHODV� SHUDZDWDQ� NDUHQD� PHQJJXQDNDQ� GDWD�

-DPNHVGD�� 6HODLQ� LWX�� SHQHOLWL� WLGDN�PHODNXNDQ� HNVSORUDVL��

PHQGDODP� XQWXN� KDO-KDO� \DQJ� GLDQJJDS� VHQVLWLYH�� VHSHUWL�

DODVDQ� VHPXD� NDVXV� VHFWLR� VHFDULD� \DQJ� GLPDVXNNDQ�����

VHEDJDL�WLQGDNDQ�FLWR��NDUHQD�SHQHOLWLDQ�LQL�WLGDN�GLODNXNDQ�

GDODP� UDQJND� DXGLW� PHGLN�� 3HQHOLWL� MXJD� WLGDN�PHODNXNDQ������

SHQJJDOLDQ� OHELK� PHQGDODP� GDIWDU� QDPD� GDQ� KDUJD� REDW�

%+3�-DPNHVGD�VHUWD�WLGDN�PHODNXNDQ�NURVFHN�DQWDUD�REDW�

\DQJ�GLJXQDNDQ�GHQJDQ�GDIWDU�QDPD�REDW�\DQJ�GLWDQJJXQJ�

-DPNHVGD� 

 

6HODQMXWQ\D�SHPEDKDVDQ�KDVLO�SHQHOLWLDQ��GLXUDLNDQ�VHEDJDL�

EHULNXW� 

�� .RPSRQHQ�7DJLKDQ 

D� -DVD�0HGLV 

-DVD�PHGLV� DGDODK� MDVD� YLVLW�� SHPHULNVDDQ� GDQ� MXJD�

WLQGDNDQ�\DQJ�GLODNXNDQ�ROHK�GRNWHU�VHODPD�SDVLHQ�

SHUVDOLQDQ� GL� UDZDW� GL� UXPDK� VDNLW�� %HUGDVDUNDQ�

WDULI� 3HUGD�� UDWD-UDWD� MDVD� PHGLV� XQWXN� SHUVDOLQDQ�

QRUPDO� �VSRQWDQ�� EHUNLVDU� ���� ULEX� VDPSDL� GHQJDQ�

���� ULEX� SHU� SDVLHQ�� 5DWD-UDWD� MDVD� PHGLV� XQWXN��

SHUVDOLQDQ� GHQJDQ� WLQGDNDQ� �HNVWUDNVL� IRUFHSV�����������

YDNXP�� LQGXNVL�� EHUNLVDU� ���� ULEX� VDPSDL� GHQJDQ�

���� MXWD�SHU�SDVLHQ��6HGDQJNDQ� UDWD-UDWD� MDVD�PHGLV�

XQWXN� SHUVDOLQDQ� GHQJDQ� VHFWLR� VHFDULD� EHUNLVDU� ��

MXWD�SHU�SDVLHQ�� 

 

3DGD�SHUVDOLQDQ�GHQJDQ�WLQGDNDQ�VHFWLR�VHFDULD��UDWD

-UDWD�MDVD�PHGLV�PHQMDGL�EHVDU�NDUHQD�DNWLILWDV�\DQJ����������

GLODNXNDQ� GRNWHU� EXNDQ� KDQ\D� WHUEDWDV� GL� UXDQJ�

%.,$� �%DODL� .HVHKDWDQ� ,EX� GDQ� $QDN�� GDQ� MXJD�

SHUDZDWDQ� QLIDV�� WDSL� DGD� DNWLILWDV� RSHUDVL� GL� UXDQJ�

,QVWDODVL� %HGDK� 6HQWUDO� �,%6�� \DQJ�PHOLEDWNDQ� WLP�

GRNWHU�� \DQJ� WHUGLUL� GDUL� VSHVLDOLV� NHELGDQDQ� GDQ�

NDQGXQJDQ�� VSHVLDOLV� DQDVWKHVL� GDQ� VSHVLDOLV� DQDN�

�ELOD� GLEXWXKNDQ��� -DVD� PHGLV� \DQJ� EHVDU� MXJD�

GLVHEDENDQ�ROHK�VHFWLR�VHFDULD�GLPDVXNNDQ�VHEDJDL�������

WLQGDNDQ� RSHUDVL� EHVDU� GDQ� PHUXSDNDQ� SDVLHQ� FLWR�

\DQJ�PHQ\HEDENDQ�SHQDPEDKDQ�MDVD�PHGLV�VHEHVDU�

�����GDUL�WDULI�QRUPDO� 

 

%HVDUDQ� MDVD� PHGLV� SDGD� WDJLKDQ� SDVLHQ� -DPNHVGD�

VDQJDW� EHUNDLWDQ� GHQJDQ� EDQ\DNQ\D� WLQGDNDQ� \DQJ�

GLEHULNDQ� ROHK� GRNWHU� GDQ� MXJD� ODPDQ\D� SDVLHQ���

GLUDZDW�� 3DGD� SURJUDP� -DPNHVGD�� NRQWURO� WHUKDGDS�

WLQGDNDQ� GDQ� ODPD� KDUL� UDZDW� WLGDNODK� PXGDK��

0HNDQLVPH� SHPED\DUDQ� GHQJDQ� VLVWHP� ))6� GDSDW�

PHQGRURQJ� GRNWHU� XQWXN� PHPEHULNDQ� WLQGDNDQ�

\DQJ� EHUOHELKDQ��6HODLQ� LWX�� VLVWHP�SHPEDJLDQ� MDVD�

\DQJ� GLWHUDSNDQ� SDGD� SURJUDP� LQL� PHPEHULNDQ��

SRUVL�\DQJ�EHVDU�NHSDGD�GRNWHU�\DLWX�����GDUL�WRWDO�

MDVD�PHGLV�� 

 

E� %DKDQ�+DELV�3DNDL��%+3� 

6HFDUD� NHVHOXUXKDQ�� %+3� PHUXSDNDQ� NRPSRQHQ�

WHUEDQ\DN� NHGXD� GDUL� WRWDO� WDJLKDQ� SDVLHQ� VHODPD�

EXODQ� -XOL� VDPSDL� GHQJDQ� EXODQ� 'HVHPEHU� ������

.RPSRQHQ�WDJLKDQ�LQL�OHELK�EDQ\DN�SDGD�SHUVDOLQDQ�

GHQJDQ� WLQGDNDQ� VHFWLR� VHFDULD� ELOD� GLEDQGLQJNDQ�

GHQJDQ�SHUVDOLQDQ�ODLQQ\D�� 

 

3HPDNDLDQ�%+3� XQWXN� SHUVDOLQDQ� GHQJDQ� WLQGDNDQ�

VHFWLR�VHFDULD�PHQFDSDL����� MXWD�VDPSDL�GHQJDQ�����

MXWD� SHU� SDVLHQ� GDQ� WHUPDVXN� \DQJ� SDOLQJ� EHVDU�

GLEDQGLQJNDQ� GHQJDQ� MHQLV� SHUVDOLQDQ� ODLQQ\D��

3HPDNDLDQ� %+3� SDGD� SDVLHQ� VHFWLR� VHFDULD� OHELK�

EDQ\DN� XQWXN� NHSHUOXDQ� SHPEHGDKDQ� GL� ,QVWDODVL�

%HGDK�6HQWUDO� �,%6���0LVDOQ\D�SHQJJXQDDQ�EHQDQJ�

RSHUDVL� GDQ� %+3� ODLQQ\D� \DQJ� GLEXWXKNDQ� XQWXN�

RSHUDVL�� 

 

9DULDVL� GDQ� MXJD� EHVDUDQ� ELD\D� \DQJ� WLPEXO� GDUL�

SHQJJXQDDQ� %+3� SDGD� SDVLHQ� SHUVDOLQDQ� NDUHQD�

EHOXP� DGDQ\D� VWDQGDU� SHQJJXQDDQ� %+3� \DQJ�

GLWHWDSNDQ� ROHK� UXPDK� VDNLW�� EDLN� XQWXN� SDVLHQ�

-DPNHVGD�PDXSXQ�XQWXN�SDVLHQ�ODLQQ\D��6WDQGDU�LQL��������

-XUQDO�$GPLQLVWUDVL�.HELMDNDQ�.HVHKDWDQ 9ROXPH�,�1RPRU�� 



���� 
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SHQWLQJ� PHQJLQJDW� SHQJJXQDDQ� %+3� XQWXN� OD\DQDQ�

SDUD� SDVLHQ� SHUVDOLQDQ� VDQJDWODK� EHVDU�� WHUXWDPD� SDGD�

SDVLHQ�GHQJDQ�WLQGDNDQ�VHFWLR�VHFDULD�� 

F� -DVD�6DUDQD 

-DVD� VDUDQD�PHOLSXWL� MDVD�DWDV�DNRPRGDVL�GDQ� MDVD�DWDV�

SHPDQIDDWDQ�VDUDQD�IDVLOLWDV�UXPDK�VDNLW�VHODPD�SDVLHQ�

SHUVDOLQDQ� GLUDZDW�� %HVDUDQ� MDVD� LQL� WHUJDQWXQJ� ODPD�

KDUL� UDZDW� SDVLHQ� GDQ� EDQ\DNQ\D� WLQGDNDQ� PHGLV� GDQ�

DVXKDQ�NHSHUDZDWDQ�\DQJ�GLEHULNDQ�NHSDGD�SDVLHQ� 

 

3HUVDOLQDQ� GHQJDQ� WLQGDNDQ� VHFWLR� VHFDULD�PHUXSDNDQ�

SHUVDOLQDQ� GHQJDQ� MDVD� VDUDQD� WHUEHVDU� \DLWX� 5S��

��������������� �������� GDUL� WRWDO� MDVD� VDUDQD�� NDUHQD�

SHQJJXQDDQ� VDUDQD� GDQ� IDVLOLWDV� UXPDK� VDNLW� OHELK����

EDQ\DN� GDQ� OHELK� ODPD��0XODL� GDUL� SHQJJXQDDQ� UXDQJ�

,%6�� ,QWHQVLYH�&DUH�8QLW� �,&8�� GDQ� UXDQJ� SHUDZDWDQ��

8PXPQ\D� SDVLHQ� SDVFD� RSHUDVL�� GLUDZDW� GXOX� GL� ,&8�

EDUX�GLEDZD�NH�UXDQJ�SHUDZDWDQ�QLIDV�� 

 

5DWD-UDWD�ODPD�UDZDW�SDVLHQ�GHQJDQ�VHFWLR�VHFDULD�MXJD�

OHELK� WLQJJL� GDUL� SHUVDOLQDQ� ODLQQ\D� \DLWX� ���� KDUL�������

VHKLQJJD� SHQJJXQDDQ� VDUDQD� GDQ� IDVLOLWDV� UXPDK� VDNLW�

PHQMDGL�OHELK�ODPD��3DVLHQ�VHFWLR�VHFDULD�MXJD�UDWD-UDWD�

GLUDZDW�DQWDUD���KDUL�VDPSDL�GHQJDQ���KDUL�GL�,&8�\DQJ�

WDULIQ\D� OHELK� PDKDO� GDULSDGD� UXDQJ� SHUDZDWDQ� NHODV�

,,,�� 6HODLQ� LWX�� VHPXD� SDVLHQ� PHUXSDNDQ� SDVLHQ� FLWR�

VHKLQJJD� PHQ\HEDENDQ� NHQDLNDQ� WDULI� VHEHVDU� �����

GDUL�WDULI�ELDVD��WHUHQFDQD�� 

 

0DVLK� WHUGDSDW� YDULDVL� GDODP� PHUDZDW� SDVLHQ� \DQJ�

WHUFHUPLQ� GDUL� YDULDVL� ODPD� UDZDW� XQWXN� RXWSXW� \DQJ�

VDPD� NDUHQD� WHUJDQWXQJ� EDJDLPDQD� GRNWHU� GDQ� MXJD�

SHUDZDW� PHPDKDPL� VWDQGDU� SHOD\DQDQ� \DQJ� DGD� VHUWD�

PHQJDSOLNDVLNDQQ\D�SDGD�SHUDZDWDQ�SDVLHQ�SHUVDOLQDQ��

8QWXN� LWX� GLEXWXKNDQ� VWDQGDU� SHOD\DQDQ� \DQJ� PDPSX�

PHQJXUDQJL� YDULDVL� ELD\D� SHOD\DQDQ� GDQ� PHQXUXQNDQ�

ODPD� UDZDW�SDVLHQ�GHQJDQ� WHWDS�PHQJHGHSDQNDQ�DVSHN�

PXWX�GDQ�NHVHPEXKDQ�SDVLHQ� 

 

G� 2EDW 

3HQJJXQDDQ� REDW-REDWDQ� OHELK� EDQ\DN� SDGD� SDVLHQ�

GHQJDQ� WLQGDNDQ� VHFWLR� VHFDULD� GLEDQGLQJNDQ� GHQJDQ�

SDVLHQ� SHUVDOLQDQ� ODLQQ\D�� 7RWDO� WDJLKDQ� REDW� XQWXN�

VHPXD� SHUVDOLQDQ� DGDODK� 5S�� ��������������� ��������

GDUL� WRWDO� WDJLKDQ� VHODPD� EXODQ� -XOL� VDPSDL� GHQJDQ�

'HVHPEHU������� 

 

3DVLHQ� SHUVDOLQDQ� GHQJDQ� WLQGDNDQ� VHFWLR� VHFDULD� UDWD-

UDWD� PHQJKDELVNDQ� ���� MXWD� XQWXN� REDW�� 7DJLKDQ� REDW�

PHQMDGL� EHVDU� NDUHQD� DGDQ\D� SHQJJXQDDQ� REDW-REDWDQ�

DQDVWKHVL� XQWXN� SDVLHQ� VHFWLR� VHFDULD� GDQ� MXJD� SDVLHQ�

SHUVDOLQDQ�\DQJ�PHQGDSDWNDQ�WLQGDNDQ�NXUHW��5DWD-UDWD�

KDUJD� REDW� DQDVWKHVL� \DQJ� GLJXQDNDQ� DGDODK� ���� ULEX�

SHU� DPSXO� VHGDQJNDQ� KDUJD� REDW-REDWDQ� ODLQ� \DQJ�

GLEHULNDQ�NHSDGD�SDVLHQ�VHSHUWL�DQWLELRWLN��YLWDPLQ�GDQ�

DQWL� SHUGDUDKDQ� VHEHQDUQ\D� WLGDN� PDKDO�� WDSL� NDUHQD�

SDVLHQ�GLUDZDW�OHELK�ODPD��VHKLQJJD�SHULRGH�SHPEHULDQ�

REDWQ\D�PHQMDGL� OHELK�SDQMDQJ�� -DGL�XQWXN�PHQJRQWURO�

EHVDUDQ� WDJLKDQ� REDW�� SHUOX� GLLULQJL� GHQJDQ� XSD\D-

XSD\D�XQWXN�PHQJHQGDOLNDQ�KDUL�UDZDW�SDVLHQ� 

 

H� -DVD�SHOD\DQDQ 

0HUXSDNDQ� MDVD� DVXKDQ� NHSHUDZDWDQ� GDQ� SHQXQMDQJ�

ODLQQ\D� \DQJ� GLEHULNDQ� VHODPD� SDVLHQ� SHUVDOLQDQ� GL�

UDZDW�GL�UXPDK�VDNLW��6DPD�GHQJDQ�MDVD�PHGLV�� MDVD�LQL�

DNDQ� EHUWDPEDK� VHLULQJ� GHQJDQ� EDQ\DNQ\D� DNWLILWDV�

DVXKDQ�NHSHUDZDWDQ�\DQJ�GLEHULNDQ�NHSDGD�SDVLHQ� 

 

5DWD-UDWD� MDVD� SHOD\DQDQ� SDGD� SHUVDOLQDQ� QRUPDO�

�VSRQWDQ��DGDODK�����ULEX�VDPSDL�GHQJDQ������5DWD-UDWD�

MDVD� SHOD\DQDQ� XQWXN� SHUVDOLQDQ� GHQJDQ� WLQGDNDQ�

�HNVWUDNVL� IRUFHSV�� YDNXP�� LQGXNVL�� DGDODK� ���� ULEX�

VDPSDL� GHQJDQ� ���� ULEX�� 6HGDQJNDQ� SDGD� SHUVDOLQDQ�

GHQJDQ�WLQGDNDQ�VHFWLR�VHFDULD��UDWD-UDWD�MDVD�SHOD\DQDQ�

DGDODK�����ULEX�VDPSDL�GHQJDQ�����ULEX� 

 

3HUVDOLQDQ�QRUPDO��VSRQWDQ��PDXSXQ�SHUVDOLQDQ�GHQJDQ�

WLQGDNDQ� �HNVWUDNVL� IRUFHS�� YDNXP�� LQGXNVL�� SDGD�����

GDVDUQ\D� PHPHUOXNDQ� DVXKDQ� NHSHUDZDWDQ� GDQ� ODPD�

KDUL� UDZDW� \DQJ� EHUEHGD� GHQJDQ� SDVLHQ� SHUVDOLQDQ�����

PHODOXL�RSHUDVL�VHSHUWL�VHFWLR�VHFDULD��VHODLQ�LWX��EHVDUDQ�

MDVD� SHOD\DQDQ� MXJD� WHUJDQWXQJ� GDUL� WHPSDW� SDVLHQ�

GLUDZDW�� 

 

3HUXEDKDQ�VLVWHP�SHPED\DUDQ�SDGD�SURJUDP�-DPNHVGD�

QDQWLQ\D� DNDQ�PHPEXWXKNDQ� SHUXEDKDQ� SDGD�PLQGVHW��

3DUD�SHUDZDW��GLWXQWXW�PHPEHULNDQ�DVXKDQ�NHSHUDZDWDQ�

\DQJ� VHVXDL� GHQJDQ� VWDQGDU� SHOD\DQDQ� \DQJ� DGD� XQWXN�

PHPSHUFHSDW� SURVHV� NHVHPEXKDQ� SDVLHQ�� 7XUXQQ\D�

ODPD� KDUL� UDZDW� SDVLHQ� DNDQ� PHQJXQWXQJNDQ� UXPDK�

VDNLW�ELOD�GLED\DU�GHQJDQ�WDULI�,1$-&%*V�GHQJDQ�WLGDN�

PHOXSDNDQ�PXWX�SHOD\DQDQ�GDQ�NHVHPEXKDQ�SDVLHQ� 

 

I� 0DNDQDQ 

%HVDUDQ� WDJLKDQ� PDNDQDQ� PHQJLNXWL� ODPD� KDUL� UDZDW�

SDVLHQ� GDQ� WHPSDW� GL� PDQD� GLUDZDW�� .DUHQD� EHVDUDQ�

ELD\D�PDNDQDQ� LQL�PHQJLNXWL� ODPD� UDZDW�SDVLHQ��PDND�

SDVLHQ� GHQJDQ� WLQGDNDQ� VHFWLR� VHFDULD� PHUXSDNDQ�

SDVLHQ� GHQJDQ� ELD\D� PDNDQDQ� WHUEHVDU� \DLWX� VHNLWDU�

�������GDUL� WRWDO� WDJLKDQ�ELD\D�PDNDQDQ�XQWXN�VHPXD�

SDVLHQ� SHUVDOLQDQ�� 8QWXN� GDSDW� PHQJRQWURO� NRPSRQHQ�����������

WDJLKDQ�LQL��PDND�\DQJ�SHUOX�GLNRQWURO�DGDODK�ODPD�KDUL�

UDZDW�SDVLHQ�SHUVDOLQDQ� 

 

J� 2NVLJHQ 

3DVLHQ� GHQJDQ� WLQGDNDQ� VHFWLR� VHFDULD� PHQJJXQDNDQ�

RNVLJHQ� WHUEDQ\DN� \DLWX� ������� GDUL� WRWDO� WDJLKDQ������

RNVLJHQ�� 3HPDNDLDQ� RNVLJHQ� LQL� XPXPQ\D� SDGD� VDDW�

SDVLHQ� GL� UXDQJ� ,%6� GDQ� SDVFD� RSHUDVL� GL� UXDQJ� ,&8��

5DWD-UDWD� SHQJJXQDDQ� RNVLJHQ� SDGD� SHUVDOLQDQ� GHQJDQ�

VHFWLR� VHFDULD� DGDODK� ��� ULEX� VDPSDL� GHQJDQ� ���� ULEX�

SHU�SDVLHQ� 

 

K� /DERUDWRULXP 

3HPHULNVDDQ� ODERUDWRULXP�\DQJ�XPXP�GLODNXNDQ�SDGD�

SDVLHQ� SHUVDOLQDQ� DGDODK� SHPHULNVDDQ� &RDWKLQJ� 7LPH�

�&7��� %OHHGLQJ� 7LPH� �%7��� $QWL� 3URWRPELQ� 7LPH�

�$37��� JRORQJDQ� GDUDK� GDQ� SHPHULNVDDQ� +HPRJORELQ�

�+E�� 

1XUKLGD\DW�%���6WUDWHJL�568'�7HQUDZDUX�.DEXSDWHQ�%RQH�0HQXMX�,PSOHPHQWDVL�6LVWHP�3HPED\DUDQ�3URVSHNWLI�3DVLHQ�3HUVDOLQDQ�-$0.(6'$ 



���� 
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3HUVDOLQDQ� GHQJDQ� SHPEHULDQ� WLQGDNDQ� VHFWLR�

VHFDULD�PHUXSDNDQ�SHUVDOLQDQ� \DQJ�SDOLQJ�EDQ\DN�

PHQJJXQDNDQ� SHPHULNVDDQ� ODERUDWRULXP� \DLWX�

������� GDUL� WRWDO� WDJLKDQ� SHUVDOLQDQ� GHQJDQ�

SHPHULNVDDQ� ODERUDWRULXP��0HVNLSXQ� EHVDUDQ� GDUL�

NRPSRQHQ�LQL�VDQJDW�NHFLO��SLKDN�UXPDK�VDNLW�WHWDS�

SHUOX� XQWXN� PHODNXNDQ� NRQWURO� DWDV� SHPHULNVDDQ���������

ODERUDWRULXP� LQL�� $GDSXQ� NRQWURO� \DQJ� GLPDNVXG�

WLGDN� EHUDUWL� PHQJHQGDOLNDQ� OD\DQDQ� SHPHULNVDDQ�

ODERUDWRULXP� \DQJ� WLGDN� SHUOX� EDJL� SDVLHQ�� WHWDSL�

MXJD� PHPDVWLNDQ� SHPEHULDQ� OD\DQDQ� SHPHULNVDDQ�

ODERUDWRULXP�NHSDGD� SDVLHQ� MLND� WHUGDSDW� LQGLNDVL��

8QWXN� LWX�GLSHUOXNDQ�VWDQGDU�SHOD\DQDQ�SHUVDOLQDQ�

\DQJ� PHQJLQWHJUDVLNDQ� NHEXWXKDQ� SDVLHQ�� PXODL�

GDUL� SDVLHQ� PDVXN� VDPSDL� NHOXDU� UXPDK� VDNLW������

VHKLQJJD� GDSDW� GLSDVWLNDQ� EDKZD� VHWLDS� SDVLHQ�

PHQGDSDWNDQ� SHOD\DQDQ� \DQJ� VHVXDL� GHQJDQ� DSD�

\DQJ�GLEXWXKNDQQ\D� 

 

L� 'DUDK 

3DVLHQ� \DQJ� PHODNXNDQ� WUDQVIXVL� GDUDK� DGDODK�

SDVLHQ� GHQJDQ� LQGLNDVL� +E� UHQGDK� GDQ� GLEXNWLNDQ�

GHQJDQ� KDVLO� SHPHULNVDDQ� +E� GDUL� ODERUDWRULXP�

UXPDK� VDNLW�� 3DVLHQ� SHUVDOLQDQ� GHQJDQ� WLQGDNDQ�

VHFWLR� VHFDULD�PHQJJXQDNDQ�SHOD\DQDQ�GDUDK� \DQJ�

SDOLQJ� EDQ\DN� \DLWX� ������� GDUL� WRWDO� WDJLKDQ�

GDUDK�� 

 

M� 5DGLRORJL 

6HODPD�EXODQ�-XOL� VDPSDL�GHQJDQ�EXODQ�'HVHPEHU�

������ MXPODK� WDJLKDQ� UDGLRORJL� KDQ\D� VHEHVDU�5S��

����������� DWDX� ������ GDUL� WRWDO� WDJLKDQ� SDVLHQ�����

SHUVDOLQDQ�GDQ� MXPODK� WHUVHEXW�EHUDVDO�GDUL�SDVLHQ�

SHUVDOLQDQ� GHQJDQ� WLQGDNDQ� VHFWLR� VHFDULD�� 3LKDN�

UXPDK� VDNLW� WHWDS� SHUOX� PHODNXNDQ� NRQWURO� DWDV�

NRPSRQHQ� WDJLKDQ� LQL�� PHVNLSXQ� EHVDUDQQ\D����

VDQJDW� NHFLO�� .RQWURO� WLGDN� EHUDUWL� PHQJHQGDOLNDQ�

SHPHULNVDDQ�\DQJ�WLGDN�SHUOX�EDJL�SDVLHQ��WDSL�MXJD�

PHPDVWLNDQ� VHWLDS� SDVLHQ� SHUVDOLQDQ� GLEHULNDQ�

SHPHULNVDDQ� UDGLRORJL� MLND� PHPDQJ� DGD� LQGLNDVL��

8QWXN� LWX�GLSHUOXNDQ�VWDQGDU�SHOD\DQDQ�SHUVDOLQDQ�

\DQJ� PHQJLQWHJUDVLNDQ� NHEXWXKDQ� SDVLHQ�� PXODL�

GDUL� SDVLHQ� PDVXN� VDPSDL� NHOXDU� UXPDK� VDNLW�������

VHKLQJJD� GDSDW� GLSDVWLNDQ� EDKZD� VHWLDS� SDVLHQ�

PHQGDSDWNDQ� OD\DQDQ� PHGLV� \DQJ� VHVXDL� GHQJDQ������

NHEXWXKDQQ\D� 

�� 7DULI�3HUGD�GDQ�7DULI�,1$-&%*V 

 

7DULI� UXPDK� VDNLW� XQWXN� SDVLHQ� -DPNHVGD� DGDODK� WDULI�

SDVLHQ� XQWXN� NHODV� ,,,� EHUGDVDUNDQ� 3HUDWXUDQ� 'DHUDK�

1R�� �� 7DKXQ� ����� WHQWDQJ� 5HWULEXVL� -DVD� 8PXP�������

7DULI�GLWHQWXNDQ�EHUGDVDUNDQ�MHQLV�SHOD\DQDQ�SHUVDOLQDQ�

\DQJ�GLEHULNDQ�� 

 

6HWLDS�NHJLDWDQ�WLQGDNDQ�\DQJ�GLEHULNDQ�ROHK�GRNWHU�GDQ�

DWDX� SHUDZDW�ELGDQ�� VXGDK� GLDWXU� EHVDUDQ� MDVD� VDUDQD��

MDVD� SHOD\DQDQ�GDQ� MXJD� MDVD�PHGLVQ\D��7DULI� \DQJ� DGD�

GLVXVXQ� EHUGDVDUNDQ� SDGD� DNWLILWDV� )HH� )RU� 6HUYLFHV�

�))6��� 'DUL� VLVL� SHQHULPDDQ�� KDO� LQL� PHQJXQWXQJNDQ�

EDJL� UXPDK� VDNLW� VHGDQJNDQ� GDUL� VLVL� MDVD� PHGLV� GDQ�

SHOD\DQDQ�� VDQJDW�PHQJXQWXQJNDQ� GRNWHU� GDQ� SHUDZDW��

$SDELOD� SURJUDP� -DPNHVGD� EHUJDEXQJ� GHQJDQ� %3-6��

PDND�VLVWHP�SHPED\DUDQ�DNDQ�PHQJJXQDNDQ�WDULI�,1$-

&%*V�� \DQJ� PHUXMXN� SDGD� 3HUPHQNHV� 1R�� ��� 7DKXQ�

���������� DWDX� WDULI� EDUX� ELOD� WHUGDSDW� SHUXEDKDQ� WDULI� GL�

PDVD� \DQJ� DNDQ� GDWDQJ�� 7DULI� ,1$-&%*V� PHUXSDNDQ�

WDULI� SDNHW� \DQJ� WLGDN� GLXUDLNDQ� EHUDSD� ELD\D� VHWLDS�

NRPSRQHQ�SHPEHQWXN� WDULI�� $GDSXQ� EHVDUDQ� WDULI� \DQJ�

GLKDVLONDQ� WHUJDQWXQJ� SDGD� KDVLO� JURXSLQJ� \DQJ� DNDQ����������������

PHODKLUNDQ� NRGH� GDQ� MXJD� GHVNULSVL� ,1$-&%*V� VHVXDL������

GLDJQRVLV� GDQ� SURVHGXU� \DQJ� GLEHULNDQ� VHWHODK� SDVLHQ�

NHOXDU��� 
 

3DGD� WDULI� 3HUGD�� WDULI� SHUVDOLQDQ� WLGDN� WHUPDVXN� ELD\D�

REDW��%+3�GDQ�ELD\D�NDPDU��6HGDQJNDQ�SDGD�WDULI�,1$-

&%*V��WDULI�\DQJ�DGD�VXGDK�WHUPDVXN�VHPXD�NHEXWXKDQ�

SDVLHQ�VHODPD�GLUDZDW�GL�UXPDK�VDNLW� 
 

3DGD�NHWHWDSDQ�WDULI�3HUGD��EHVDUDQ�WDJLKDQ�SDVLHQ�WLGDN�

WHUJDQWXQJ� GDUL� GLDJQRVD� NHOXDU�� WDSL� SDGD� NHVHVXDLDQ�

MXPODK� GDQ� MHQLV� WLQGDNDQ� \DQJ� DGD� GL� EHUNDV� UHNDP�

PHGLV� SDVLHQ� GHQJDQ� \DQJ� GLLQSXW� NH� GDODP� 6,0-56��

6HGDQJNDQ�NHVHVXDLDQ�WDULI�,1$-&%*V�\DQJ�GLKDVLONDQ�

WHUJDQWXQJ� GDUL� NHWHSDWDQ� GRNWHU� GDODP� PHQXOLVNDQ��

GLDJQRVD��NHSDWXKDQ�GDODP�PHQJLVL�VHWLDS�EHUNDV�UHNDP�

PHGLV�UHVXPH� PHGLV� SDVLHQ� GDQ� NHWHUDPSLODQ� NRGHU��

.DUHQD� PHUXSDNDQ� WDULI� SDNHW�� PDND� ELOD� UXPDK� VDNLW�

WLGDN�HILVLHQ�GDODP�SHPEHULDQ�SHOD\DQDQ�NHSDGD�SDVLHQ��

DNDQ�PHQ\HEDENDQ�NHUXJLDQ�GDUL�VLVL�SHQHULPDDQ�UXPDK�

VDNLW� 
 

�� 6WUDWHJL�568'�7HQULDZDUX 

D� 3HQJHORODDQ�'RNWHU 

3HUXEDKDQ�VLVWHP�SHPED\DUDQ��DNDQ�PHPEXWXKNDQ�

SHUXEDKDQ� EHVDU� GDUL� VLVL� SHULODNX� GRNWHU�� $GDSXQ�

SHUXEDKDQ� LQL� SDVWLODK� WLGDN� PXGDK�� PHQJLQJDW��������

SURJUDP� -DPNHVGD� GHQJDQ� VLVWHP� ))6-Q\D� VXGDK�

EHUODQJVXQJ�VHMDN�WDKXQ������� 
 

8QWXN�PHQGRURQJ�SHUXEDKDQ�SHULODNX�GRNWHU��SLKDN�

568'� 7HQULDZDUX� PHQHUDSNDQ� VLVWHP� SHPEDJLDQ�

MDVD� PHGLV� WHUVHQGLUL� ELOD� PHQJJXQDNDQ� WDULI� ,1$-

&%*V� \DQJ� PHQJDFX� SDGD� 3HUDWXUDQ� %XSDWL� %RQH�

1RPRU����7DKXQ����������$GDSXQ� MDVD�GRNWHU�XQWXN�

MDVD� SHOD\DQDQ� UDZDW� LQDS� DGDODK� VHEHVDU� ����

VHWHODK� PHPSHUKLWXQJNDQ� ELD\D� REDW�� ELD\D� EDKDQ�

KDELV�SDNDL�GDQ�ELD\D�ODLQQ\D�WHUPDVXN�GL�GDODPQ\D�

ELD\D� PDNDQDQ�� RNVLJHQ� GDQ� SHOD\DQDQ� GDUDK� EDJL�

SDVLHQ��8SD\D� ODLQQ\D� \DQJ� GLODNXNDQ� ROHK�568'�

7HQULDZDUX�GDODP�PHQJRQWURO�SHULODNX�GRNWHU�LDODK�

GHQJDQ� PHULQWLV� SHPEHUODNXDQ� VLVWHP� SHPEDJLDQ�

MDVD�EHUEDVLV�NLQHUMD�PHODOXL�UHPXQHUDVL�MDVD� 
 

5HPXQHUDVL� MDVD� GDODP� VLVWHP� SHPED\DUDQ� ,1$-

&%*V� GL� 568'� 7HQULDZDUX� EHOXP� PHUXSDNDQ�

UHPXQHUDVL� MDVD� IXOO�� %HVDUDQQ\D� KDQ\D� ���� GDUL�

WRWDO� MDVD�SHOD\DQDQ�UDZDW�LQDS�GDQ�UDZDW�MDODQ��,QL�

PHUXSDNDQ� ODQJNDK� DZDO� EDJL� 568'� 7HQULDZDUX�

XQWXN� PHQJJHVHU� VLVWHP� SHPEDJLDQ� MDVD� \DQJ�������������

EHUGDVDUNDQ�SDGD�XWLOLVDVL�PHQMDGL�EHUEDVLV�NLQHUMD� 

-XUQDO�$GPLQLVWUDVL�.HELMDNDQ�.HVHKDWDQ 9ROXPH�,�1RPRU�� 



���� 

 

-XUQDO�$56,�-DQXDUL����� 

E� 3HQJHORODDQ�3HUDZDW�GDQ�7HQDJD�)DUPDVL 

3DGD� SURJUDP� -DPNHVGD�� SHUDZDW� PHPSHUROHK�

����GDUL� WRWDO� MDVD�SHOD\DQDQ�GHQJDQ�VLVWHP�))6��

+DO�LQL�EHUSRWHQVL�PHQLPEXONDQ�SHPEHULDQ�DVXKDQ�

NHSHUDZDWDQ� \DQJ� EHUOHELKDQ� NHSDGD� SDVLHQ� GDQ�

SHUDZDW� FHQGHUXQJ� NXUDQJ� PHPSHUKDWLNDQ� ODPD�

KDUL� UDZDW� SDVLHQ� NDUHQD� VHPDNLQ� ODPD� SDVLHQ�

GLUDZDW�DNDQ�VHPDNLQ�PHQJXQWXQJNDQ� 

 

3DGD� VLVWHP� SHPEDJLDQ� MDVD� GHQJDQ� WDULI� ,1$-

&%*V�� EHVDUDQ� MDVD� DVXKDQ� NHSHUDZDWDQ� DGDODK�

���� GDUL� WRWDO� MDVD� SHOD\DQDQ� UDZDW� LQDS� VHWHODK�

PHPSHUKLWXQJNDQ�ELD\D�REDW��%+3��PDNDQDQ�� MDVD�

VDUDQD� GDQ� ODLQ-ODLQ�� 6DPD� KDOQ\D� GHQJDQ� VLVWHP�

SHPEDJLDQ�MDVD�XQWXN�GRNWHU��EHVDUDQ�MDVD�OD\DQDQ�

LQL� PHQJDFX� SDGD� SHUDWXUDQ� %XSDWL� %RQH�� 6LVWHP�

LQL� GLDQJJDS� PDPSX� PHQGRURQJ� SHUDZDW� XQWXN�

PHPEHULNDQ� SHUDZDWDQ� NHSDGD� SDVLHQ� SHUVDOLQDQ�

VHVXDL� GHQJDQ� VWDQGDU� DVXKDQ� NHSHUDZDWDQ� \DQJ�

DGD� GL� UXPDK� VDNLW� GHQJDQ� PHPSHUKDWLNDQ� ODPD�

UDZDW�SDVLHQ�GHQJDQ�WHWDS�PHQMDJD�PXWX�OD\DQDQ�� 

 

6HPHQWDUD� LWX�� GDODP� SHPEHULDQ� SHOD\DQDQ� SDGD�

SDVLHQ� SHUVDOLQDQ�� REDW� PHUXSDNDQ� VDODK� VDWX��

NRPSRQHQ� WHUEHVDU� SHPEHQWXN� WDJLKDQ� SDVLHQ��

WHUXWDPD� SDGD� SHUVDOLQDQ� GHQJDQ� WLQGDNDQ� VHFWLR�

VHFDULD�� +DO� LQL� PHQ\HEDENDQ� SHUOXQ\D� XSD\D���

XQWXN� PHQJHQGDOLNDQ� ELD\D� REDW� PHODOXL� WHQDJD�

IDUPDVL� GL� UXPDK� VDNLW�� 3HQJHQGDOLDQ� LQL� GDSDW�����

GLODNXNDQ� PHODOXL� NRQWURO� SHQJJXQDDQ� GDQ� MXJD�

SHUHVHSDQ�REDW�ROHK� GRNWHU��7HQDJD� IDUPDVL� GDSDW������������

EHUSHUDQ�XQWXN�PHPDVWLNDQ�DJDU�REDW�\DQJ�GLWXOLV�

GRNWHU� VXGDK� VHVXDL� GHQJDQ� IRUPXODULXP� UXPDK�

VDNLW� GDQ� PHQJJDQWL� REDW� GHQJDQ� JHQHULNQ\D� ELOD�

DGD�� PHODOXL� NRRUGLQDVL� GHQJDQ� GRNWHU� SHQXOLV�

UHVHS�� 

 

6HODLQ� LWX�� WHQDJD� IDUPDVL� UXPDK� VDNLW� GDSDW� SXOD�

PHPDNVLPDONDQ�SHUDQQ\D�PHODOXL�.RPLWH�)DUPDVL�

GDQ�7HUDSL�GDODP�SHQ\XVXQDQ� IRUPXODULXP�UXPDK�

VDNLW�� 8QWXN� LWX�� SHPEHULDQ� LQVHQWLI� NHSDGD� SDUD�

SHUDZDW� GDQ� WHQDJD� IDUPDVL� GLDQJJDS� SHUOX� XQWXN�

PHQLQJNDWNDQ�PRWLYDVL�PHUHND� GDODP�PHQGRURQJ�

XSD\D� HILVLHQVL� SDGD� SDVLHQ� SHUVDOLQDQ�� 5XPDK�

VDNLW�SXQ�GDSDW�PHUHQFDQDNDQ�PHNDQLVPH� UHZDUG�

ODLQQ\D�� VHSHUWL� PHQ\HGLDNDQ� EDQWXDQ� SHQGLGLNDQ�

EDJL� WHQDJD� IDUPDVL� �DSRWHNHU�� XQWXN�PHODQMXWNDQ�

SHQGLGLNDQ� SDGD� IDUPDVL� NOLQLN�� PHQJLQDW� GL� HUD�

-.1��IDUPDVL�NOLQLN�PHQMDGL�VDQJDW�SHQWLQJ�NDUHQD�

GDSDW�PHQLQJNDWNDQ�SHQJJXQDDQ�REDW�GHQJDQ�FRVW�

HIIHFWLYH�GL�UXPDK�VDNLW� 

F� 3HQJDZDVDQ 

8QWXN� PHPLQLPDONDQ� SRWHQVL� VHOLVLK� SDGD� NDVXV�

SHUVDOLQDQ� DSDELOD� WHUMDGL� SHUXEDKDQ� SDGD� VLVWHP���������

SHPED\DUDQ� PHQMDGL� WDULI� ,1$-&%*V�� GLEXWXKNDQ�

VWDQGDU� SHOD\DQDQ� EDJL� SDVLHQ� SHUVDOLQDQ�� VWDQGDU�

SHQJJXQDDQ� %+3� GDQ� IRUPXODULXP� UXPDK� VDNLW��

+DO� LQL� SHQWLQJ� PHQJLQJDW� PDVLQJ-PDVLQJ� GRNWHU�

PHPLOLNL�UDJDP�GDODP�SHQJDPELODQ�WLQGDNDQ�XQWXN�

VDWX� RXWSXW� \DQJ� VDPD� VHVXDL� GHQJDQ� UHIHUHQVL��

PDVLQJ-PDVLQJ�GRNWHU��.RQGLVL�LQL�WHUHIOHNVL�GDODP�

YDULDVL�ELD\D�SHUVDOLQDQ�SDVLHQ�-DPNHVGD�� 

 

- &OLQLFDO�3DWKZD\ 

3DGD� VLVWHP� SHPED\DUDQ� ,1$-&%*V�� FOLQLFDO���

SDWKZD\�GDSDW�PHQMDGL�DFXDQ�EDJL�GRNWHU�GDQ�MXJD�

WHQDJD� NHVHKDWDQ� ODLQQ\D� GDODP� SHUDZDWDQ� SDVLHQ�

SHUVDOLQDQ�PXODL� GDUL� SDVLHQ� PDVXN� KLQJJD� NHOXDU�

GDUL�UXPDK�VDNLW�VHNDOLJXV�GDSDW�PHQJXUDQJL�YDULD�

VL�ELD\D�GLDQWDUD�GRNWHU�VSHVLDOLV�REJ\Q��6HODLQ�LWX��

DNDQ� PHQJRQWURO� XWLOLVDVL� EHUOHELKDQ� GDQ� GDSDW�

PHQXUXQNDQ�ODPD�UDZDW�SDVLHQ�� 

 

&OLQLFDO� SDWKZD\� GDSDW� GLJXQDNDQ� GDODP� UDQJND�

SHUKLWXQJDQ� ELD\D� SHUDZDWDQ� SDVLHQ� SHUVDOLQDQ��

PLVDOQ\D� VHFWLR� VHFDULD� DWDX� SHUVDOLQDQ� ODLQQ\D�

\DQJ� VHODPD� LQL� PHPEHULNDQ� YDULDVL� ELD\D� \DQJ�

VDQJDW� OHEDU�� 'HQJDQ� FOLQLFDO� SDWKZD\�� SRWHQVL�

VHOLVLK� GDSDW� WHUXV� GLPLQLPDONDQ� GHQJDQ� WHWDS�

PHQJHGHSDQNDQ�DVSHN�NHVHPEXKDQ�GDQ� MXJD�PXWX������

SHOD\DQDQ�SDVLHQ�SHUVDOLQDQ�� 

 

- 6WDQGDU�SHQJJXQDDQ�%DKDQ�+DELV�3DNDL��%+3� 

 .RQWURO� %+3� LQL� PDVLK� VXOLW� GLODNXNDQ� NDUHQD���

EHOXP�DGDQ\D�VWDQGDU�SDGD�SHQJJXQDDQ�%+3�\DQJ�

GLEDNXNDQ� VHFDUD� WHUWXOLV� GL� OLQJNXQJDQ� UXPDK���

VDNLW�� 3HQJXNXUDP� SHPDNDLDQ� %+3� SXQ� VXOLW����������

GLODNXNDQ� NDUHQD� VHODPD� LQL� PDVLK� GLVHVXDLNDQ�

GHQJDQ�NHEXWXKDQ��3DGD�623�SHUVDOLQDQ��GLXUDLNDQ�

EDKZD�MHQLV�%+3�\DQJ�GLEXWXKNDQ�XQWXN�NHSHUOXDQ�

SDVLHQ� VHVXDL� GHQJDQ� MHQLV� SHUVDOLQDQQ\D��1DPXQ��

MXPODKQ\D� WLGDN� GLFDQWXPNDQ�� -DGL� VXOLW� XQWXN�

PHQHQWXNDQ� VWDQGDU� NHEXWXKDQ� PLQLPDO� SDVLHQ��

8QWXN�PHQJHQGDOLNDQ�ELD\D�%+3��SHUOX�GLODNXNDQ�

SHQ\XVXQDQ�VWDQGDU�SHQJJXQDDQ�%+3�\DQJ�VHODPD�

LQL� SHQJJXQDDQQ\D� VDQJDW� EHUYDULDVL� XQWXN� RXWSXW�

\DQJ�VDPD�� 

 

- )RUPXODULXP�5XPDK�6DNLW 

6HMDN�GLLPSOHPHQWDVLNDQ��NRQWURO�ELD\D�REDW�XQWXN�

SURJUDP�-DPNHVGD�KDQ\D�WHUEDWDV�SDGD�NHVHVXDLDQ�

DQWDUD� UHVHS� GRNWHU� GHQJDQ� GDIWDU� REDW� -DPNHVGD��

3HQJHQGDOLDQ� ELD\D� WLGDN� VDPSDL� SDGD� NRQWURO�

MXPODK�REDW�\DQJ�GLEHULNDQ��3HUPLQWDDQ�REDW�DNDQ�

GLOD\DQL�VHODPD�DGD�SHUPLQWDDQ�WHUWXOLV�GDUL�GRNWHU��

$SDELOD� UXPDK� VDNLW� GLED\DU� GHQJDQ� WDULI� SDNHW��

IRUPXODULXP� UXPDK� VDNLW� GDQ� NRQWURO� SHQJJXQDDQ�

REDW� PHQMDGL� VDQJDW� SHQWLQJ�� 2OHK� NDUHQD� LWX��

568'� 7HQULDZDUX� WHODK� PHPEHQWXN� 3DQLWLD������

)DUPDVL� GDQ� 7HUDSL� \DQJ� VDODK� VDWX� WXJDV� SDQLWLD�

LQL�DGDODK�PHPEXDW�IRUPXODULXP�56�\DQJ�GLVXVXQ�

EHUGDVDUNDQ� SDGD� IRUPXODULXP� 1DVLRQDO�� +DO� LQL����������

GLDQJJDS� SHQWLQJ� NDUHQD� VHODPD� LQL� 56� EHOXP�

PHPLOLNL�IRUPXODULXP�VHQGLUL� 

� 

G� 6LVWHP� ,QIRUPDVL� 0DQDMHPHQ� 5XPDK� 6DNLW� �6,0-

56� 

568'� 7HQULDZDUX� WHODK� PHPLOLNL� 6,0-56� \DQJ�

1XUKLGD\DW�%���6WUDWHJL�568'�7HQUDZDUX�.DEXSDWHQ�%RQH�0HQXMX�,PSOHPHQWDVL�6LVWHP�3HPED\DUDQ�3URVSHNWLI�3DVLHQ�3HUVDOLQDQ�-$0.(6'$ 



���� 

 

-XUQDO�$56,�-DQXDUL����� 

PHQJKXEXQJNDQ� VHPXD� SHOD\DQDQ�� EDLN� UDZDW�

MDODQ�� UDZDW� LQDS�� ,QVWDODVL� *DZDW� 'DUXUDW� �,*'��

PDXSXQ� LQVWDODVL�SHQXQMDQJ��1DPXQ��SHPDQIDDWDQ�

6,0-56� LQL� KDQ\D� WHUEDWDV� XQWXN� SHUKLWXQJDQ�

NODLP� SDVLHQ� -DPNHVGD�� 0HQ\DGDUL� SHQWLQJQ\D��

VLVWHP� LQIRUPDVL� \DQJ� EDLN� DSDELOD� UXPDK� VDNLW�

GLED\DU� GHQJDQ� VLVWHP� SDNHW�� PDND� SLKDN� 568'�

7HQULDZDUX�PHODNXNDQ�XSD\D-XSD\D�GDODP�UDQJND��

PHQJKXEXQJNDQ� �OLQN�� 6,0-56� GHQJDQ� SURJUDP�

,1$-&%*V�� 'HQJDQ� GHPLNLDQ�� DNDQ� GLNHWDKXL�

VHOLVLK� DQWDUD� ELD\D� SDVLHQ� SHUVDOLQDQ� VHODPD�

GLUDZDW� GHQJDQ� PHQJJXQDNDQ� WDULI� ,1$-&%*V�

GHQJDQ� WDULI� 3HUGD�� ,QIRUPDVL� VHOLVLK� LQL� GDSDW�

GLJXQDNDQ� XQWXN� PHQJHYDOXDVL� SDGD� DVSHN� PDQD�

SHWXJDV�NHVHKDWDQ�WLGDN�HILVLHQ�� 

 

H� 5HNDP�0HGLV�GDQ�%LOOLQJ 

3DGD�SDVLHQ�GHQJDQ�SHPED\DUDQ�,1$-&%*V��SHUDQ�

NRGHU�PHQJDODPL�SHUJHVHUDQ��3HUDQ�NRGHU�PHQMDGL�

VDQJDW�SHQWLQJ�NDUHQD�NRGLQJ�GLDJQRVD��XWDPD�GDQ�

VHNXQGHU�� GDQ� WLQGDNDQ� \DQJ� GLEHULNDQ� NHSDGD�

SDVLHQ�SHUVDOLQDQ�DNDQ�VDQJDW�PHPSHQJDUXKL�KDVLO�

JURXSLQJ� GDQ� WLQJNDW� NHSDUDKDQ� SDVLHQ�� +DO� LQL�

SDGD� DNKLUQ\D� EHUSHQJDUXK� WHUKDGDS� EHVDUDQ� WDULI�

,1$-&%*V� \DQJ� DNDQ� GLED\DUNDQ� ROHK� SLKDN�

%3-6� 

 

1DPXQ�SDGD�SHQHOLWLDQ� LQL��GLNHWDKXL�EDKZD�NRGHU�

WLGDN�PHQHPXL�KDPEDWDQ�WHUNDLW�GHQJDQ�NRGHILNDVL�

GLDJQRVD� GDQ� WLQGDNDQ� XQWXN� SDVLHQ� SHUVDOLQDQ��

$GDSXQ�NHQGDOD�XWDPD�\DQJ�GLUDVDNDQ�ROHK�SLKDN����������

PDQDMHPHQ� GDQ� MXJD� NRGHU� MXVWUX� WHUNDLW� GHQJDQ�������

NXUDQJQ\D� MXPODK� NRGHU� \D� DGD�� 6DDW� LQL�� 568'�����������

7HQULDZDUX�KDQ\D�PHPLOLNL�GXD�RUDQJ�NRGHU�\DQJ�

EHUDUWL� EHEDQ� NHUMD� NHGXD� NRGHU� WHUVHEXW� WLGDN��

VHGLNLW� 

 

I� ,GHQWLILNDVL�3HOD\DQDQ�GDQ�3DVDU 

5XPDK� VDNLW� GDSDW� PHPDQIDDWNDQ� LQIRUPDVL� SDGD�

UHYHQXH� FHQWHU� VHODPD� LPSOHPHQWDVL� %3-6�� -HQLV�

SHOD\DQDQ�VHSHUWL�SHUVDOLQDQ�GHQJDQ� VHFWLR� VHFDULD�

\DQJ� PHQXQMXNNDQ� DQJND� VHOLVLK� QHJDWLI� \DQJ�

FHQGHUXQJ� PHQXUXQ� GDQ� MHQLV� SHUVDOLQDQ� ODLQQ\D�

\DQJ� PHQXQMXNNDQ� VHOLVLK� SRVLWLI� \DQJ� PHQLQJNDW�

KDUXV� PHQGDSDWODQ� SHUMKDWLDQ�� 5XPDK� VDNLW� SHUOX�

PHOLKDW� NDVXV-NDVXV� REJ\Q� QRQ� SHUVDOLQDQ� GDQ� GL�

OXDU� REJ\Q� \DQJ� PHPEHULNDQ� VHOLVLK� SRVLWLI� EDJL�

SHQHULPDDQ� UXPDK�VDNLW��'HQJDQ�GHPLNLDQ�� UXPDK�

VDNLW� GDSDW� PHOLKDW� SRWHQVL� VXEVLGL� VLODQJ� DQWDU�

NDVXV� GDQ� NHODV� SHUDZDWDQ� VHFDUD� NHVHOXUXKDQ��

XQWXN� NDVXV� \DQJ� PHPDQJ� PDVLK� VXOLW� GLKLQGDUL�

XQWXN�WLGDN�EHUVHOLVLK�QHJDWLI� 

 

6HODLQ� LWX�� UXPDK� VDNLW� GDSDW� PHODNXNDQ� DQDOLVLV�

SDVDU� GHQJDQ� PHOLKDW� GHPDQG� PDV\DUDNDW� DNDQ�

SHOD\DQDQ� WHUWHQWX� GL� UXPDK� VDNLW�� ,QIRUPDVL� LQL�

GDSDW� GLJXQDNDQ� XQWXN� PHQ\HGLDNDQ� SHOD\DQDQ�

EDUX� DWDX� PHQJHPEDQJNDQ� SHOD\DQDQ� \DQJ� VXGDK�

DGD� GL� UXPDK� VDNLW�� VHKLQJJD� PHQMDGL� SHOD\DQDQ�

XQJJXODQ�� VHKLQJJD� NHEXWXKDQ� PDV\DUDNDW� GDSDW�

WHUSHQXKL� VHNDOLJXV�PHQLQJNDWNDQ�NDSDVLWDV�GDODP�

KDO�SHQHULPDDQ�UXPDK�VDNLW� 

 

J� 3HUKLWXQJDQ�%LD\D 

3HUKLWXQJDQ� WDULI� 3HUGD� 1R�� �� 7DKXQ� ����� \DQJ�

GLMDGLNDQ� DFXDQ� GDODP� WDULI� UXPDK� VDNLW�� GLKLWXQJ�

EHUGDVDUNDQ� ELD\D� UDWD-UDWD� SDGD� VHWLDS� XQLW� \DQJ�

PHQJKDVLONDQ� �UHYHQXH� FHQWHU�� PDXSXQ� XQLW� \DQJ�

WLGDN� PHQJKDVLONDQ� �FRVW� FHQWHU��� %LD\D� EHEDQ������

VDUDQD� PHPSHUKLWXQJNDQ� ELD\D� SHPHOLKDUDDQ� GDQ�

RSHUDVLRQDO� VHWLDS� XQLW�� %LD\D� LQYHVWDVL� JHGXQJ�

\DQJ� SHPELD\DDQQ\D� EHUVXPEHU� GDUL� SHPHULQWDK�

SXVDW�� WLGDN� GLPDVXNNDQ� NH� GDODP� SHUKLWXQJDQ�

GHQJDQ� SHUWLPEDQJDQ� WLGDN� DNDQ� PHPEHEDQNDQ�

ELD\D� LQYHVWDVLQ\D� NHSDGD� PDV\DUDNDW� \DQJ� DNDQ�

PHPED\DU�WDULI�SHOD\DQDQ�UXPDK�VDNLW� 

 

5DWD-UDWD�ELD\D�GL�UHYHQXH�FHQWHU�PHPSHUKLWXQJNDQ�

ELD\D� SHPHOLKDUDDQ�� JDML� SHJDZDL� %/8'�� VHUWD�

ELD\D� RSHUDVLRQDO� ODLQQ\D� GLEDJL� GHQJDQ� WLQJNDW�

KXQLDQ� DWDX�%25� �%HG� 2FFXSDQF\� 5DWH�� GL� VHWLDS�

XQLW� SHOD\DQDQ�� 6HGDQJNDQ� UDWD-UDWD� ELD\D� GL� FRVW�

FHQWHU� PHPSHUKLWXQJNDQ� ELD\D� SHPHOLKDUDDQ�� JDML�

SHJDZDL� %/8'� VHUWD� ELD\D� RSHUDVLRQDO� ODLQQ\D�

GLEDJL� GHQJDQ� WRWDO� WLQJNDW� KXQLDQ� DWDX� %25�����������

NHVHOXUXKDQ� UXPDK�VDNLW��$GDSXQ� WDULI� UXPDK�VDNLW�

\DQJ�GLWHWDSNDQ� OHELK� WLQJJL� GDUL� KDVLO� SHUKLWXQJDQ�

XQLW�FRVW�\DQJ�GLODNXNDQ�ROHK�UXPDK�VDNLW� 

 

 

.(6,038/$1�'$1�6$5$1 

 

'DUL� KDVLO� EHVHUWD� SHPEDKDVDQ� SHQHOLWLDQ�� GDSDW�GLSHUROHK�������

NHVLPSXODQ�VHEDJDL�EHULNXW� 

�� %HUGDVDUNDQ� UDWD-UDWD� NRPSRQHQ� WDJLKDQ�� MDVD� VDUDQD��

MDVD� PHGLV�� GDQ� MDVD� SHOD\DQDQ� PHUXSDNDQ� NRPSRQHQ�

WHUEHVDU� SDGD� SDVLHQ� SHUVDOLQDQ� QRUPDO� �VSRQWDQ�� GDQ�

SHUVDOLQDQ� GHQJDQ� WLQGDNDQ� �HNVWUDNVL� IRUFHS�� YDNXP��

LQGXNVL�� VHGDQJNDQ� NRPSRQHQ� WHUEHVDU� SDGD� SDGD���

SHUVDOLQDQ� GHQJDQ� WLQGDNDQ� VHFWLR� VHFDULD� DGDODK� MDVD�

PHGLV��%+3�GDQ�MDVD�VDUDQD�� 

�� %HUGDVDUNDQ� WDULI� 3HUGD�� SHUVDOLQDQ� GHQJDQ� WLQGDNDQ�

VHFWLR� VHFDULD� PHPEHULNDQ� NRQWULEXVL� WHUEHVDU� EDJL�

SHQHULPDDQ�UXPDK�VDNLW� 

�� 7DULI� ,1$-&%*V� XQWXN� SDVLHQ� SHUVDOLQDQ�PHPEHULNDQ�

VHOLVLK�SRVLWLI�GDQ�QHJDWLI�EDJL�SHQHULPDDQ�UXPDK�VDNLW��

3HUVDOLQDQ� QRUPDO� �VSRQWDQ�� PHQXQMXNNDQ� EDKZD�

VHOLVLK� SRVLWLI� XQWXN� VHPXD� SDVLHQ�� 3HUVDOLQDQ� GHQJDQ�

WLQGDNDQ� �HNVWUDNVL� IRUFHS�� YDNXP�� LQGXNVL� SHUVDOLQDQ��

PHQXQMXNNDQ� VHOLVLK� \DQJ� SRVLWLI� VHFDUD� NHVHOXUXKDQ����������

PHVNLSXQ�XQWXN�VHWLDS�NDVXV�PHQXQMXNNDQ�VHOLVLK�\DQJ�

EHUYDULDVL� �SRVWLI� GDQ� MXJD� QHJDWLI��� 6HGDQJNDQ�� SDGD����������

SHUVDOLQDQ� GHQJDQ� VHFWLR� VHFDULD�PHQXQMXNNDQ� VHOLVLK�

QHJDWLI�XQWXN�VHPXD�NDVXV� 

�� 5XPDK�VDNLW�KDUXV�PHODNXNDQ�EHUEDJDL�VWUDWHJL�VHEDJDL�

XSD\D� XQWXN� PHUHVSRQ� VLVWHP� SHPED\DUDQ� SURVSHNWLI�

SDGD� SURJUDP� -DPNHVGD�� \DQJ� EHUSRWHQVL�PHPEHULNDQ�

VHOLVLK� QHJDWLI� EDJL� SHQHULPDDQ� UXPDK� VDNLW�� 6WUDWHJL�

WHUVHEXW�PHOLSXWL�� 

x� 3HQJHQGDOLDQ� MDVD� VDUDQD� \DQJ� GLODNXNDQ� PHODOXL�

-XUQDO�$GPLQLVWUDVL�.HELMDNDQ�.HVHKDWDQ 9ROXPH�,�1RPRU�� 



���� 

 

-XUQDO�$56,�-DQXDUL����� 

SHQ\XVXQDQ�FOLQLFDO�SDWKZD\� 

x� 3HQ\HGLDDQ� VWDQGDU� %+3� XQWXN� GLJXQDNDQ� VHEDJDL�

GDVDU�GLODNXNDQQ\D�NRQWURO�SHQJJXQDDQ�%+3� 

x� 3HQJHQGDOLDQ� ELD\D� REDW� \DQJ� GLODNXNDQ� PHODOXL�

SHQ\HGLDDQ�IRUPXODULXP�UXPDK�VDNLW� 

x� 3HQJHQGDOLDQ�MDVD�PHGLV�GHQJDQ�PHQJHOROD�SHULODNX�

GRNWHU� PHODOXL� SHUXEDKDQ� VLVWHP� SHPEDJLDQ� MDVD�

PHGLV� 

x� 3HQJHQGDOLDQ� MDVD� SHOD\DQDQ� GHQJDQ� SHQJHORODDQ�

SHUDZDW� GHQJDQ� WHQDJD� IDUPDVL� PHODOXL� SHUXEDKDQ�

VLVWHP�SHPEDJLDQ�MDVD�SHOD\DQDQ� 

x� ,QWHJUDVL� 6,0-56� GDQ� SURJUDP� ,1$-&%*V� %3-6�

VHEDJDL� DODW� XQWXN� PHPRQLWRU� NRPSRQHQ� WDJLKDQ�

SDVLHQ�\DQJ�EHUSRWHQVL�PHQLPEXONDQ�VHOLVLK� 

x� 3HQDPEDKDQ� MXPODK� NRGHU� NDUHQD� MXPODKQ\D� \DQJ�

NXUDQJ�PHPDGDL� 

x� 0HODNXNDQ�SHUKLWXQJDQ�XQLW�FRVW�XQWXN�PHQJHWDKXL�

NHFXNXSDQ�WDULI�UXPDK�VDNLW��GDQ 

x� 0HODNXNDQ� LGHQWLILNDVL� SHOD\DQDQ� \DQJ� PHQMDGL�

UHYHQXH� FHQWHU� GL� UXPDK� VDNLW� XQWXN� PHQJHWDKXL�

SRWHQVL� VXEVLGL� DQWDU� NDVXV� GDQ� NHODV� \DQJ� DGD� GL�

UXPDK�VDNLW� 

 

6DUDQ 

 

�� %DJL�0DQDMHPHQ�5XPDK�6DNLW 

 

D� 0HPEHQWXN� WLP� FDVHPL[�,1$-&%*V� GL� UXPDK�

VDNLW� 

E� 3HQ\HGLDDQ� DQJJDUDQ� XQWXN� GLODNVDQDNDQQ\D��

ELPELQJDQ�SHQ\XVXQDQ�FOLQLFDO�SDWKZD\� 

F� 0HQJKLWXQJ�EHVDU�XQLW�FRVW� VHFWLR� VHFDULD�JXQD�

PHQJHWDKXL�UHDO�FRVW�� 

G� 0HPEHULNDQ� SHPDKDPDQ� NHSDGD� SDUD� GRNWHU��

SHUDZDW� GDQ� WHQDJD� IDUPDVL� WHQWDQJ� SHQWLQJQ\D�

UHPXQHUDVL�EHUEDVLV�NLQHUMD�GHQJDQ�WUDQVSDUDQVL�

LQGLNDWRU�\DQJ�GLMDGLNDQ�LQGHNV�GDODP�SHQLODLDQ�

WHUVHEXW� 

H� 0HODNXNDQ� HYDOXDVL� VWDQGDU� SHOD\DQDQ� PHGLV�

GDQ� VWDQGDU� DVXKDQ� NHSHUDZDWDQ� \DQJ� DGD� GDQ�

MXJD� PHODNXNDQ� HYDOXDVL� LPSOHPHQWDVL� VWDQGDU�����

SHOD\DQDQ� WHUVHEXW�XQWXN�PHQLODL�NLQHUMD�GRNWHU�

GDQ�SHUDZDW� 

I� 3HPEHULDQ� LQVHQWLI�XQWXN�GRNWHU�GHQJDQ�NLQHUMD�

EDLN�� PLVDOQ\D� GRNWHU� \DQJ� SDWXK� PHUHVHSNDQ�

REDW� JHQHULN�� PHQJLNXWL� VWDQGDU� SHQJJXQDDQ�

%+3�GDQ�PDPSX�PHQXUXQNDQ�KDUL�UDZDW�SDVLHQ�

GHQJDQ�WHWDS�PHQJXWDPDNDQ�NHVHPEXKDQ�VHWLDS�

SDVLHQ� 

J� 3HPEHULDQ� LQVHQWLI�NHSDGD�NHORPSRN�SHUDZDWDQ�

\DQJ�HILVLHQ�GDQ�PDPSX�PHQXUXQNDQ�KDUL�UDZDW�

SDVLHQ�GHQJDQ�WHWDS�PHQMDJD�PXWX�SHOD\DQDQ� 

K� 0HQ\HGLDNDQ� EDQWXDQ�SHQGLGLNDQ� XQWXN� ELGDQJ�

IDUPDVL� NOLQLN� EDJL� WHQDJD� IDUPDVL�� VHKLQJJD�

GDSDW�PHQLQJNDWNDQ�SHQJJXQDDQ�REDW�\DQJ�FRVW�

HIIHFWLYH�GL�UXPDK�VDNLW� 

L� (YDOXDVL� WHUNDLW�HILVLHQVL�GHQJDQ�PHPDQIDDWNDQ�

LQIRUPDVL� SDGD� 6,0-56� GDQ� KDVLOQ\D� PHQMDGL�

PDVXNDQ� EDJL� NLQHUMD� SLKDN-SLKDN� SHOD\DQDQ�

GDQ�PDQDMHPHQ�LQWHUQDO��GDQ 

M� 0HQDPEDK� MXPODK� NRGHU� PHODOXL� SHUHNUXWDQ�

SHJDZDL�%/8'�GDQ�PHPEHULNDQ� LQVHQWLI�XQWXN�

PHPRWLYDVL�SHUKDWLDQ�SDUD�NRGHU�DNDQ�NHWHSDWDQ���

NRGHILNDVL� 

 

�� %DJL�3LKDN�3HOD\DQDQ�5XPDK�6DNLW 

 

D� 6HJHUD�PHQ\HOHVDLNDQ�SHQ\XVXQDQ� IRUPXODULXP�

UXPDK� VDNLW� \DQJ� PHQJDFX� SDGD� IRUPXODULXP�

QDVLRQDO� PHODOXL� .RPLWH� )DUPDVL� GDQ� 7HUDSL�

\DQJ�WHODK�GLEHQWXN� 

E� %HUVDPD�GHQJDQ�PDQDMHPHQ��PHQ\XVXQ�FOLQLFDO�

SDWKZD\� GHQJDQ� PHPSULRULWDVNDQ� NDVXV� \DQJ�

SDOLQJ� VHULQJ� GLWDQJDQL�� ELD\DQ\D� PDKDO�� GDQ�

MXJD� WDULIQ\D� OHELK� WLQJJL� GDUL� WDULI� ,1$-&%*V��

VHSHUWL�PLVDOQ\D�VHFWLR�VHFDULD� 

F� 0HODNXNDQ� XSD\D� HILVLHQVL� GDODP� SHPEHULDQ�

SHOD\DQDQ�NHSDGD�SDVLHQ�GHQJDQ�PHQJDFX�SDGD�

VWDQGDU� SHOD\DQDQ� \DQJ� WHODK� DGD� GHQJDQ� WLGDN�

PHOXSDNDQ� DVSHN-DVSHN� PXWX� SHOD\DQDQ� GDQ�

NHVHPEXKDQ�SDVLHQ� 

 

 

'$)7$5�58-8.$1 

 
�� 3HPHULQWDK� 'DHUDK� 3URYQVL� 6XODZHVL� 6HODWDQ�� ������ 3HUDWXUDQ�

'DHUDK� 1RPRU� �� 7DKXQ� ����� WHQWDQJ� 5HWULEXVL� -DVD� 8PXP����

6XODZHVL�6HODWDQ� 

�� :LOOLDPV�� 6WHSKHQ� -�� ������ (VVHQWLDOV� RI� +HDOWK� 6HUYLFHV�� �UG������

(GLWLRQ��8QLWHG�6WDWHV�RI�$PHULFD��7KRPVRQ�'HOPDU�/HDUQLQJ� 

�� 3HPHULQWDK�'DHUDK�6XODZHVL�6HODWDQ��������3HGRPDQ�3HODNVDQDDQ�

GDQ� 3HWXQMXN� 7HNQLV� 3HOD\DQDQ� .HVHKDWDQ� *UDWLV� 7DKXQ� �����

6XODZHVL�6HODWDQ� 

�� 7KDEUDQ\�� +DVEXOODK�� ������ 3HGRPDQ� 0DQDMHPHQ� ,QIRUPDVL�

.HVHKDWDQ� GL� 6DUDQD� 3HOD\DQDQ� .HVHKDWDQ�� 6LVWHP� 3HPELD\DDQ�

GDQ�3HPED\DUDQ�3HOD\DQDQ�.HVHKDWDQ��-DNDUWD��8QLYHUVLWDV���,QGR�

QHVLD��8,��3UHVV� 

�� 6XODVWRPR�� ������ 0DQDMHPHQ� .HVHKDWDQ�� -DNDUWD�� 37� *UDPHGLD�

3XVWDND�8WDPD� 

�� .RPDU\DQL��.DOVXP����������&KDOOHQJHV�,Q�7KH�,PSOHPHQWDWLRQ�RI��������

,QGRQHVLDQ� &DVH� %DVH� *URXS� �,1$-&%*�� )RU� 6RFLDO� +HDOWK����������

,QVXUDQFH�� 'LVDPSDLNDQ� GL� �WK� ,QWHUQDWLRQDO� &DVHPL[� &RQIHUHQFH��

.XDOD� /XPSXU�� 0DOD\VLD�� ZZZ�FDVHPL[�FRP�� �GLXQGXK� SDGD� ��

1RYHPEHU������� 

�� .HPHQWHULDQ� .HVHKDWDQ� 5HSXEOLN� ,QGRQHVLD�� .HSXWXVDQ� 0HQWHUL�

.HVHKDWDQ� 5,� 1RPRU� ��� 7DKXQ� ����� WHQWDQJ� 6WDQGDU� 7DULI�����������

3HOD\DQDQ�.HVHKDWDQ� 3DGD� )DVLOLWDV� .HVHKDWDQ� 7LQJNDW� 3HUWDPD�

GDQ�)DVLOLWDV�.HVHKDWDQ�7LQJNDW�/DQMXWDQ�'DODP�3HQ\HOHQJJDUDDQ�

3URJUDP�-DPLQDQ�.HVHKDWDQ��-DNDUWD� 

�� 6PLWK�� +RZDUG� /���0\URQ�'�� )RWWOHU�� ������ 3URVSHFWLYH� 3D\PHQW�

�0DQDJLQJ� IRU� 2SHUDWLRQDO� (IIHFWLYHQHVV��� 8QLWHG� 6WDWHV� RI�������������

$PHULFD��$Q�$VSHQ�3XEOLFDWLRQ� 

�� 3HUDWXUDQ�%XSDWL�%RQH�1RPRU���7DKXQ�������6XODZHVL�6HODWDQ� 

1XUKLGD\DW�%���6WUDWHJL�568'�7HQUDZDUX�.DEXSDWHQ�%RQH�0HQXMX�,PSOHPHQWDVL�6LVWHP�3HPED\DUDQ�3URVSHNWLI�3DVLHQ�3HUVDOLQDQ�-$0.(6'$ 


