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5RERW�PHUXSDNDQ�PDQLSXODWRU�PXOWLIXQJVL�\DQJ�GDSDW�GLSURJUDP�XODQJ�

GDQ� GLUDQFDQJ� XQWXN� GDSDW� PHPLQGDKNDQ� PDWHULDO�� DODW�� DWDX� SHUDQJNDW�

WHUWHQWX� GDODP� EHUEDJDL� JHUDNDQ� \DQJ� GLSURJUDP� XQWXN� PHODNXNDQ� IXQJVL�

WHUWHQWX� �-DWPLNR� HW� DO��� ������� 5RERW� VHFDUD� JDULV� EHVDU� WHUGLUL� GDUL� VHQVRU��

PLNURNRQWUROHU� GDQ� DNWXDWRU� 6HQVRU� SDGD� URERW� PHUHSUHVHQWDVLNDQ

SHQJLQGUDDQ� SDGD�PDNKOXN� KLGXS� \DQJ� GLJXQDNDQ� XQWXN�PHQJHWDKXL� NRQGLVL

GLOLQJNXQJDQ� VHNLWDUQ\D� 0LNURNRQWUROHU� EHUWLQGDN� VHEDJDL� RWDN� VHEXDK�

SHUDQJNDW� \DQJ� GLEXDW� XQWXN� PHQJHNVHNXVL� SHULQWDK� DWDX� RSHUDVL� WHUWHQWX��

$NWXDWRU� DGDODK� NRPSRQHQ� \DQJ� GLJXQDNDQ� XQWXN� PHQJJHUDNNDQ� URERW��

SHUJHUDNDQ�URERW�ELVD�EHUVLIDW�VWDWLV DWDX GLQDPLV� 5RERW�VWDVLRQHU DGDODK�MHQLV�

URERW� \DQJ� WLGDN� GDSDW� EHUSLQGDK� WHPSDW�� VDODK� VDWX� FRQWRK� URERW� VWDVLRQHU�

DGDODK� URERW� DUP� \DQJ� EDQ\DN� GLLPSOHPHQWDVLNDQ� GL� VHNWRU� LQGXVWUL RWRPRWLI�

5RERW�PRELOH�DGDODK� URERW� \DQJ�GDSDW�EHUSLQGDK� WHPSDW� VHFDUD�RWRQRP� WDQSD�

EDQWXDQ� PDQXVLD �-DWPLNR� HW� DO��� ������� FRQWRKQ\D� DGDODK� URERW� SHPEHUVLK�

ODQWDL�� 5RERW GDSDW� GLEHGDNDQ� EHUGDVDUNDQ� VLVWHP� JHUDNQ\D�� GLDQWDUDQ\D�

DGDODK� URERW� EHURGD� GDQ� URERW� EHUNDNL� 5RERW� EHURGD� GDSDW� EHUJHUDN� FHSDW�

WHWDSL� WLGDN� GDSDW�PHODOXL� PHGDQ� \DQJ� EHUDW� VHGDQJNDQ URERW� EHUNDNL� GDSDW�

PHODOXL�PHGDQ�\DQJ�EHUDW��=DN��������

5RERW� EHUNDNL� PHUXSDNDQ� VDODK� VDWX� MHQLV� URERW� \DQJ� EDQ\DN�

GLNHPEDQJNDQ� ROHK� SHUJXUXDQ� WLQJJL� GL� ,QGRQHVLD�� 5RERW� EHUNDNL� PHPLOLNL�

NHOHELKDQ�GDSDW EHUJHUDN�GL�PHGDQ�\DQJ�VXOLW�PHVNLSXQ�MDODQQ\D� OHELK� ODPEDW�

GDUL� URERW�EHURGD� 5RERW�EHUNDNL�GDSDW�GLEHGDNDQ�EHUGDVDUNDQ�EHUDSD�EDQ\DN�

NDNL� \DQJ� GLWHUDSNDQ� SDGD� URERW� WHUVHEXW�� GLDQWDUDQ\D� DGDODK� URERW� EHUNDNL�

VDWX� URERW�EHUNDNL�GXD��%LSHG���URERW�EHUNDNL�WLJD��7ULSHG���URERW�EHUNDNL�HPSDW�

�4XDGSRG� GDQ URERW� EHUNDNL� HQDP� �+H[DSRG�� �-LZR� 3DPUDKD\X�� ������� 5RERW

EHUNDNL� \DQJ� VHGDQJ� GLNHPEDQJNDQ� ROHK� 8QLW� .HJLDWDQ� 0DKDVLVZD� �8.0��

5RERWLND� GDQ� 2WRPDVL� 8QLYHUVLWDV� -DPEL DGDODK� MHQLV� URERW� EHUNDNL� HQDP�

�+H[DSRG� \DQJ� EHUQDPD� URERW� 5DQJND\R� 3LQJDL�� 5RERW� KH[DSRG PHUXSDNDQ�

URERW�EHUNDNL�HQDP�\DQJ�WHUGLUL�GDUL�GXD�EHODV�DWDX�GHODSDQ�EHODV�PRWRU�VHUYR�

�$QGLND�	�6DODPDK���������3HQJJXQDDQ�PRWRU�VHUYR�GDSDW�PHQHQWXNDQ�EHUDSD�

'HJUHHV� RI� )UHHGRP� �'R)�� SDGD� VHWLDS� NDNL� URERW�� 5RERW� 5DQJND\R� 3LQJDL�

PHJJXQDNDQ� GHODSDQ� EHODV�PRWRU� VHUYR� VHKLQJJD� VHWLDS� NDNL�PHPLOLNL� �� 'R)�

5RERW� 5DQJND\R� 3LQJDL� WHUPDVXN� MHQLV� URERW� 6HDUFK� $QG� 5HVFXH �6$5��� \DQJ�

PHPLOLNL� WXJDV� XWDPD� PHPDGDPNDQ� DSL� GDQ� PHQ\HODPDWNDQ� NRUEDQ�
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5RERW�6$5�PHUXSDNDQ�MHQLV�URERW�\DQJ�GLUDQFDQJ�XQWXN�PHQJJDQWLNDQ�

PDQXVLD�GDODP�PHQFDUL�NRUEDQ�SDGD�VXDWX�EHQFDQD� 5RERW�6$5�KDUXV�PDPSX�

XQWXN� EHUPDQXYHU� GL� WHPSDW� \DQJ� WLGDN� WHUGXJD� GDQ� MXJD� GDSDW� PHQJDPELO�

NHSXWXVDQ� VHFDUD� FHSDW� WHUKDGDS� SHUXEDKDQ� NRQGLVL� OLQJNXQJDQ� VHNLWDU�

�%DQJXQ�� ������� 5RERW� 5DQJND\R� 3LQJDL� LQL� GLGHVDLQ� GDQ� GLNHPEDQJNDQ� DJDU�

GDSDW�PHQJLNXW�DMDQJ�.RQWHV�5RERW�6$5�,QGRQHVLD��.565,�� .565,�WHULQVSLUDVL�

GDUL�EHUEDJDL�NHVXOLWDQ�\DQJ�PXQFXO�SDVFD JHPSD�\DQJ�PHODQGD�&LDQMXU�SDGD�

DNKLU�1RYHPEHU������ODOX� 0LVL�SDGD�.RQWHV�5RERW�6$5�,QGRQHVLD�WDKXQ������

DGDODK� URERW�GDSDW�PHPDGDPNDQ�DSL�GDQ� URERW�GDSDW�PHQ\HODPDWNDQ�NRUEDQ�

GDUL� SRWHQVL� NHEDNDUDQ� NH� VDIHW\� ]RQH GDODP� VHEXDK� JHGXQJ� \DQJ�

GLUHSUHVHQWDVLNDQ�GHQJDQ�DUHQD� &DORQ�NRUEDQ�PHUXSDNDQ�UHSUHVHQWDVL�NRUEDQ�

NHEDNDUDQ�EHUXSD�DQDN�NHFLO�\DQJ�VHGDQJ�PHQDQJLV��GLEXDW�PHQJJXQDNDQ��'�

SULQWHU� GDQ� EHUZDUQD� MLQJJD� �3XVSUHVQDV�� ������� 'DODP� .565,� WDKXQ� �����

PHPLOLNL���UXDQJDQ�GLGDODP�DUHQD�ORPED��\DQJ�GLPDQD�PDVLQJ�PDVLQJ�UXDQJDQ�

PHPLOLNL� �� NRUEDQ� GDQ� URERW� 5DQJND\R� 3LQJDL� 8QLYHUVLWDV� -DPEL� KDUXV� ELVD�

PHQGHWHNVL�NRUEDQ�GLGDODP�VHWLDS�UXDQJDQ�GDQ�PHPLQGDKNDQ�NRUEDQ�NH�VDIHW\�

]RQH�� 2OHK� NDUHQD� LWX�� DOJRULWPD� SHQGHWHNVLDQ� REMHN� NRUEDQ� GDQ� DOJRULWPD�

PHQJHYDNXDVL�NRUEDQ�DGDODK�VDQJDW�SHQWLQJ�XQWXN�GLWHUDSNDQ�DJDU�URERW�GDSDW�

PHQ\HOHVDLNDQ�PLVLQ\D�GDQ�PHQGDSDWNDQ�SRLQ PDNVLPDO�

0DND�GDUL�LWX��SHQXOLV�PHQJDQJNDW�MXGXO�´,PSOHPHQWDVL�'HVDLQ 6LVWHP�

3HQGHWHNVLDQ� 2EMHN� .RUEDQ� 'DQ� 6LVWHP� (YDNXDVL� .RUEDQ� 3DGD� 5RERW�

5DQJND\R� 3LQJDL 8QLYHUVLWDV� -DPELµ��$GDSXQ� 3HQHOLWLDQ� LQL� WHUEDJL� PHQMDGL�

GXD�� \DLWX� SHQGHWHNVLDQ� GDQ� SHQJHYDNXDVLDQ� NRUEDQ� SDGD� URERW� 5DQJND\R�

3LQJDL�� 3HQGHWHNVLDQ� REMHN� NRUEDQ� PHQJJXQDNDQ� VHQVRU� NDPHUD� 3L[\��

&08&DP��GHQJDQ�PHQJJXQDNDQ�DOJRULWPD�&RORU�&RQQHFWHG�&RPSRQHQWV��&&&���

$OJRULWPD� HYDNXDVL� NRUEDQ� PHQJJXQDNDQ� PHNDQLVPH� FHQJNUDP� GHQJDQ�

PHQJJXQDNDQ�PRWRU�VHUYR� 0RWRU�VHUYR�\DQJ�GLJXQDNDQ�DGDODK�MHQLV�0*����5�

���ၨ VHEDQ\DN� GXD� EXDK�� VHKLQJJD� OHQJDQ� URERW� PHPLOLNL� GXD� GHUDMDW�

NHEHEDVDQ�

��� 5XPXVDQ�0DVDODK

%HUGDVDUNDQ�SHQMHODVDQ� ODWDU�EHODNDQJ�\DQJ�WHODK�GLNHPXNDNDQ�GLDWDV��

PDND�UXPXVDQ�PDVDODK�SDGD�SHQHOLWLDQ�LQL�DGDODK�

�� %DJDLPDQD� PHUDQFDQJ� VLVWHP� SHQGHWHNVLDQ� REMHN� NRUEDQ� GHQJDQ�

PHQJJXQDNDQ�VHQVRU�NDPHUD�3L[\��&08&DP�"

�� %DJDLPDQD� NLQHUMD� VHQVRU� NDPHUD� 3L[\�� &08&DP�� VHEDJDL� VLVWHP�

SHQGHWHNVLDQ�REMHN�FRUEDQ�SDGD�URERW�5DQJND\R�3LQJDL"�

�� %DJDLPDQD� PHUDQFDQJ� DOJRULWPD� HYDNXDVL� REMHN� NRUEDQ� SDGD� URERW�

5DQJND\R�3LQJDL�8QLYHUVLWDV�-DPEL"
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��� %DWDVDQ�0DVDODK

3DGD� SHQHOLWLDQ� LQL� PHPLOLNL� EHEHUDSD� EDWDVDQ�EDWDVDQ� PDVDODK��

GLDQWDUDQ\D�DGDODK�VHEDJDL�EHULNXW�

�� +DQ\D�PHQGHWHNVL�REMHN PLQLDWXU NRUEDQ EHUZDUQD�MLQJJD GDQ SHQJXMLDQ�LQL�

GLODNXNDQ�SDGD�PRGLILNDVL DUHQD .565,�WDKXQ������

�� 6LVWHP PHQJJXQDNDQ�PLNURNRQWUROOHU�$UGXLQR�0HJD����� GDQ�3HQGHWHNVLDQ�

REMHN�PHQJJXQDNDQ�VHQVRU�NDPHUD�3L[\��&08&DP� VHUWD 3HQJRODKDQ�FLWUD�

PHQJJXQDNDQ�OLEUDU\ 3L[\��&08&DP��

�� 7LGDN�PHPEDKDV�VLVWHP�SHPDGDPDQ�DSL GDQ�VLVWHP�QDYLJDVL�NHVHOXUXKDQ�

URERW�5DQJND\R�3LQJDL�

��� 7XMXDQ�3HQHOLWLDQ

3HQHOLWLDQ�LQL�PHPLOLNL�EHEHUDSD�WXMXDQ��GLDQWDUDQ\D�

�� 0HUDQFDQJ� DOJRULWPD� SHQGHWHNVLDQ� FDORQ� NRUEDQ� PHQJJJXQDNDQ� VHQVRU�

NDPHUD�3L[\��&08&DP��SDGD�URERW�5DQJND\R�3LQJDL�

�� 0HQJXML�URERW�GHQJDQ�PHQJJXQDNDQ�VHQVRU�NDPHUD�3L[\��&08&DP��XQWXN

PHQGHWHNVL�REMHN�NRUEDQ�

�� 0HUDQFDQJ� GDQ�PHQJLPSOHPHQWDVL� DOJRULWPD� HYDNXDVL� REMHN� NRUEDQ� SDGD�

URERW�5DQJND\R�3LQJDL�8QLYHUVLWDV�-DPEL�

��� 0DQIDDW�3HQHOLWLDQ

3HQHOLWLDQ�LQL�GLKDUDSNDQ�PHPLOLNL�PDQIDDW�VHEDJDL�EHULNXW�

�� 3HQHOLWLDQ� LQL� GLKDUDSNDQ� GDSDW� PHQDPEDK� LOPX� SHQJHWDKXDQ� GDQ� GDSDW�

GLJXQDNDQ�VHEDJDL�UHIHUHQVL�NDU\D�WXOLV�LOPLDK�

�� 0HQMDGLNDQ� SHQHOLWLDQ� LQL� VHEDJDL� UHIHUHQVL� XQWXN� PHQJHPEDQJNDQ� URERW�

OHELK�ODQMXW�

�� 0HPEHULNDQ� KDVLO� \DQJ� PDNVLPDO� SDGD� URERW� 5DQJND\R� 3LQJDL� GDODP�

PHQ\HOHVDLNDQ� PLVL� SDGD� VDDW� .RQWHV� 5RERW� 6$5� ,QGRQHVLD


