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VHEXDK� URERW� LQWDL� WHPSXU� \DQJ� GDSDW� GLNRQWURO� GDUL� MDUDN� MDXK�� GHQJDQ� EHUEDVLV
6PDUWSKRQH $QGURLG PHODOXL� MDULQJDQ :L�)L� 6PDUWSKRQH� $QGRLG \DQJ� GLOHQJNDSL�
VHEXDK�NDPHUD�XQWXN�SHQJLQWDLDQ�JXQD�PHQGDSDWNDQ�GDWD�VDVDUDQ�PXVXK�VHFDUD�UHDOWLPH
GL�VHNLWDU URERW�NHPXGLDQ�GL� WDPSLONDQ�SDGD�DSOLNDVL 6PDUWSKRQH $QGURLG��5RERW� LQL�
PHQ\HUXSDL� EHQWXN� PRELOH� URERW \DQJ� GDSDW� EHUJHUDN� NHVHJDOD� DUDK�� GHQJDQ�
PHQJLPSOHPHQWDVLNDQ�PHWRGH�NRQWURO�3,'�SDGD�URERW�LQWDL�WHPSXU�GDSDW�PHQJKDVLONDQ�
RXWSXW�UHDOWLPH \DQJ�WLQJJL�GDQ�HUURU \DQJ�NHFLO��GDQ�PHQJRSWLPDVLNDQ�VLVWHP�SHQJDWXU�
SHUJHUDNDQ�PRWRU� \DQJ� PHOLSXWL� ZDNWX� UHVSRQ� GDQ� MDUDN� NRQWURO� URERW� LQWDL� WHPSXU��
.DUHQD� URERW� LQL� GDSDW�GL�NRQWURO�GDUL� MDUDN� MDXK�PHQJJXQDNDQ 6PDUWSKRQH $QGURLG��
PDND�VDQJDW�FRFRN�GLJXQDNDQ�XQWXN�SHQJLQWDLDQ�GDODP�WXJDV�PLOLWHU�XQWXN�PHQJXUDQJL�
UHVLNR�GDQ�EDKD\D�VHFDUD�ODQJVXQJ�\DQJ�GDSDW�PHUHQJJXW�NRUEDQ�MLZD�GDQ�PDWHULO�

.DWD�NXQFL� 6PDUWSKRQH�$QGURLG��.DPHUD��0RELOH 5RERW��5HDOWLPH

,��3(1'$+8/8$1

,QWDL�7HPSXU��7DLSXU��DGDODK�SDVXNDQ�EHUNXDOLILNDVL�LQWHOLMHQ�WHPSXU�.RPDQGR�

6WUDWHJLV� $QJNDWDQ� 'DUDW� �.2675$'��� 3UDMXULW� 7DLSXU� .RVWUDG� KDUXV� PHPLOLNL�

NHPDPSXDQ� NKXVXV� GL� GDODP� PHODNVDQDNDQ� WXJDV� SRNRNQ\D� VHSHUWL� RSHUDVL� ODZDQ�

JHULO\D��SHUWHPSXUDQ�SHPXNLPDQ��SHUNRWDDQ��SHUWHPSXUDQ�MDUDN�GHNDW�� WXJDV� LQWHOLMHQ�

6DQGKL�<XGKD� VHUWD� LQWHOLMHQ� WHPSXU� DVSHN� ODXW� VHODLQ�PHPLOLNL� NHPDPSXDQ� WHPSXU�

NKXVXV� MXJD� GLOHQJNDSL� GHQJDQ� SHUDODWDQ� WHPSXU� NKXVXV�� VHSHUWL� NHQGDUDDQ� WHPSXU��

+HOP�DQWL�SHOXUX��5RPSL�DQWL�SHOXUX��%RG\�3URWHFWRU���DODW�VHODP�WHPSXU�FORVH�FLUFXLW�

NHQGDUDDQ�EDZDK�DLU��GDQ�EHUEDJDL�MHQLV�VHQMDWD�FDQJJLK�ODLQQ\D�

'DODP�PHQMDODQNDQ�WXJDV�\DQJ�GLHPEDQQ\D��EHEHUDSD�PHGDQ�EHUEDKD\D�\DQJ�

WLGDN� PHPXQJNLQNDQ� SUDMXULW� XQWXN� PHODQMXWNDQ� WXJDVQ\D�� VHSHUWL� PHGDQ� WHUEXND��

EDKD\D�JDULV��NHWLQJJLDQ��6HKLQJJD�PHPEXDW�JHUDN�PDMX�SUDMXULW�WHUKDPEDW�\DQJ�GDSDW�
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PHUHQJJXW� NRUEDQ� MLZD� GDQ� PDWHULO�� 8QWXN� PHQJXUDQJL� UHVLNR� GDQ� EDKD\D� VHFDUD�

ODQJVXQJ��PDND�GLSHUOXNDQ�VXDWX�DODW�\DQJ�GDSDW�PHQJJDQWLNDQ�NHKDGLUDQ�SUDMXULW�SDGD�

PHGDQ�WHUVHEXW��3HUDODWDQ�WHUVHEXW�GLKDUDSNDQ�GDSDW�PHZDNLOL�SHUDQ�SUDMXULW�SDGD�PHGDQ�

\DQJ�GLPDNVXG�\DLWX�GDSDW�PHPEHULNDQ�LQIRUPDVL�GDUL�VXDWX�WHPSDW�VDVDUDQ�NH�SUDMXULW�

WDLSXU�GHQJDQ�MDUDN�MDXK��'HQJDQ�GHPLNLDQ�DNDQ�OHELK�PHQMDPLQ�NHEHUKDVLODQ�SUDMXULW��

LQIRUPDVL�\DQJ�GLSHUOXNDQ�GDUL�VXDWX�WHPSDW�VDVDUDQ�WHWDS�ELVD�GLGDSDWNDQ�GDQ�GLSDQWDX�

VHFDUD�EHUNHODQMXWDQ��6DODK VDWX�VROXVL�XQWXN�PHQFHJDK�KDO�WHUVHEXW�GL�DWDV�\DLWX�GHQJDQ�

PHQJHPEDQJNDQ�XQPDQQHG� YHKLFOH XQWXN� NHSHUOXDQ� SHQJLQWDLDQ� \DQJ� VDODK� VDWXQ\D�

GLZXMXGNDQ� GDODP� EHQWXN� URERW� LQWDL� WHPSXU�� 5RERW� DGDODK� VLVWHP� PHNDQLN� \DQJ�

PHPSXQ\DL�IXQJVL�JHUDN�DQDORJ�XQWXN�IXQJVL�JHUDN�RUJDQLVPH�KLGXS��DWDX�NRPELQDVL�

GDUL�EDQ\DN�IXQJVL�JHUDN�GHQJDQ�IXQJVL�LQWHOOLJHQW��\DQJ�GDSDW�PHODNXNDQ�WXJDV�ILVLN��

EDLN�PHQJJXQDNDQ�SHQJDZDVDQ�GDQ�NRQWURO�PDQXVLD��DWDXSXQ�PHQJJXQDNDQ�SURJUDP�

\DQJ�WHODK�GLGHILQLVLNDQ�WHUOHELK�GXOX�VHSHUWL�NHFHUGDVDQ EXDWDQ 5RERW�\DQJ�GLOHQJNDSL�

GHQJDQ�SHUDODWDQ�NRPXQLNDVL�GLPXQJNLQNDQ�XQWXN�GLNHQGDOLNDQ�GDUL� MDUDN� MDXK�VHUWD�

PHPXQJNLQNDQ�XQWXN�PHODNXNDQ�SHQJLULPDQ� LQIRUPDVL�GDUL� VXDWX� WHPSDW� VDVDUDQ�NH�

SUDMXULW�7DLSXU�

3HUNHPEDQJDQ� WHNQRORJL� URERW� \DQJ� GDSDW� GLNHPEDQJNDQ� PHODOXL� MDULQJDQ�

LQWHUQHW�PHQJJXQDNDQ�SHUDQJNDW�VPDUWSKRQH $QGURLG��6HSHUWL�\DQJ�GLNHWDKXL�EDKZD�

PDV\DUDNDW�VDDW�LQL�GHQJDQ�PXGDK�PHQJDNVHV�VHVXDWX�GLLQWHUQHW�GHQJDQ�PHQJJXQDNDQ�

SHUDQJNDW� VPDUWSKRQH $QGURLG��0DND�GDUL� LWX�SHQHOLWL� LQJLQ�PHQJHPEDQJNDQ�5RERW�

,QWDL�7HPSXU�GHQJDQ� VLVWHP�NRQWURO� VPDUWSKRQH $QGURLG� \DQJ�GHQJDQ�PXGDK�GDSDW�

GLDNVHV� DWDXSXQ�GLNRQWURO� GDUL� MDUDN� MDXK��+DO� WHUVHEXW� MXJD� GLXQJNDSNDQ�ROHK�$VHS�

6DHIXOOK� GNN� EDKZD� GHQJDQ� EHUNHPEDQJQ\D� WHNQRORJL� VHOXOHU� \DQJ� WLGDN� KDQ\D�

GLJXQDNDQ�VHEDJDL�WHOHSKRQH GDQ�606�VDMD��WDSL�MXJD�GDSDW�GLJXQDNDQ�VHEDJDL�SHUDQJNDW�

XQWXN�PHQJHQGDOLNDQ� VHEXDK� URERW�� VHSHUWL� KDOQ\D� VPDUWSKRQH $QGURLG� \DQJ� VXGDK�

GLWDQDPNDQ�ILWXU�NRPSXWHU��6HKLQJJD�WHNQRORJL�URERW�ELVD�GLNHQGDOLNDQ�MDUDN�MDXK�GDQ�

VHVXDL�\DQJ�GLLQJLQNDQ�SHQJJXQD ��6DODK�VDWX SHUDODWDQ�\DQJ�GLNRQWURO�EHUXSD�VHEXDK�

URERW�\DQJ�GLOHQJNDSL�GHQJDQ�NDPHUD�XQWXN�NHSHUOXDQ�SHQJLQWDLDQ�VHKLQJJD�RSHUDWRU�

WHWDS�GDSDW�PHQJHQGDOLNDQ�URERW�WDQSD�KDUXV�PHOLKDW�SRVLVL�URERW��6HODLQ�LWX��SHUDQJNDW�

VPDUWSKRQH $QGURLG�VDDW�LQL�UHODWLI�PXGDK�GLGDSDW�GDQ�KDUJDQ\D�FXNXS�WHUMDQJNDX�VHUWD�
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PXGDK�XQWXN�GLODNXNDQ�SHQJHPEDQJDQ�MDULQJDQ�

,,��0(72'(�3(1(/,7,$1

0HWRGH�SHQHOLWLDQ�GLODNVDQDNDQ�GHQJDQ�WXMXDQ�XQWXN�PHQHOLWL��PHUDQFDQJ�GDQ�

PHQJHPEDQJNDQ�VXDWX�UDQJNDLDQ�GDVDU�GHQJDQ�PHPSHUWLPEDQJNDQ�VHJL�NXDOLWDV�GDODP�

SURVHV�SHUDQFDQJDQ�URERW�LQWDL�WHPSXU�\DQJ�GLJXQDNDQ�XQWXN�PHQJLQWDL�VHFDUD�UHDOWLPH

GHQJDQ� PHPDQIDDWNDQ� NDPHUD� VHEDJDL� PRQLWRULQJ� NHDGDDQ�� 6HGDQJNDQ� SHPLOLKDQ�

NRPSRQHQ�SRNRN�DGDODK�XQWXN�PHPSHUROHK�KDVLO�\DQJ�GLLQJLQNDQ�GDUL�UDQJNDLDQ�\DQJ�

GLEXDW�VHKLQJJD�GDSDW�EHURSHUDVL�VHVXDL�GHQJDQ�\DQJ�GLKDUDSNDQ�

���3HUDQFDQJDQ�DODW

3HUDQFDQJDQ� DODW� WHUGLUL� GDUL� SHUHQFDQJDQ� SHUDQJNDW� NHUDV� �KDUGZDUH�� GDQ�

SHUDQJNDW�OXQDN��VRIWZDUH���3HUDQFDQJDQ�KDUGZDUHPHOLSXWL�SHUDQFDQJDQ�GDQ�SHUDNLWDQ��

6HGDQJNDQ� SHUDQFDQJDQ� VRIWZDUH \DLWX� PHUHQFDQDNDQ� IORZFKDUW VXSD\D� DOXU� SLNLU�

WHQWDQJ�VRIWZDUH�\DQJ�GLJXQDNDQ�EHUMDODQ�VHVXDL�\DQJ�GLKDUDSNDQ��'DUL�SHUHQFDQDDQ�GDQ�

SHUDQFDQJDQ�DODW�WHUVHEXW�GLJDPEDUNDQ�SDGD�EORN�GLDJUDP�SDGD�*DPEDU��

*DPEDU����'LDJUDP�%ORN�.RPXQLNDVL�'DWD

*DPEDU����GDSDW�GLNHWDKXL�VLVWHP�NHUMD�GDUL�DODW�\DLWX�VHEDJDL�EHULNXW�

D� 5DVSEHUU\�3L VHEDJDL�SXVDW�NHQGDOL�URERW�PHQHULPD�LQSXW�GDUL�NDPHUD�GDQ�SHULQWDK�

GDUL�XVHU� %HUGDVDUNDQ�SHULQWDK�GDUL�XVHU��5DVSEHUU\�SL DNDQ�PHPEHULNDQ�VLQ\DO�RXWSXW�

XQWXN�$UGXLQR�1DQR� 5DVSEHUU\�3L MXJD�VHEDJDL�VHUYHU \DQJ EHUIXQJVL VHEDJDL�SHUDQJNDW�

\DQJ�PHODOXL�MDULQJDQ�LQWHUQHW GHQJDQ�DQWDUPXND�DSOLNDVL�EHUEDVLV 6PDUWSKRQH$QGURLG

\DQJ� GLEHQDPNDQ� SDGD� 5DVSEHUU\� SL \DQJ� ODQJVXQJ� WHULQWHJUDVL� GHQJDQ� URERW� \DQJ�

VHNDOLJXV�EHUIXQJVL�VHEDJDL�VHUYHU�

E� .DPHUD�GLJXQDNDQ�VHEDJDL�NDPHUD�QDYLJDVL�EDJL�RSHUDWRU�XQWXN�PHQJRQWURO�URERW��

+DVLO�YLVXDOLVDVL�GDUL�NDPHUD�DNDQ�GLWDPSLONDQ�VHFDUD�UHDO�WLPH SDGD�DSOLNDVL $QGURLG�
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F� 6PDUWSKRQH $QGURLG GLJXQDNDQ�VHEDJDL�XVHU��RSHUDWRU��\DQJ�EHUVLIDW�IOHNVLEHO�\DQJ�

WLGDN� WHUEDWDV�� 2SHUDWRU� FXNXS� PHQJDNVHV� DSOLNDVL� XQWXN� PHQJHQGDOLNDQ� URERW��

5DVSEHUU\�3L VHEDJDL�SXVDW�NHQGDOL�URERW�PHQHULPD�LQSXW�GDUL�FDPHUD�GDQ SHULQWDK�GDUL�

XVHU�

H� $UGXLQR�1DQR XQWXN�PHQJDNVHV 'ULYHU�PRWRU PHQJJXQDNDQ�3:0� �3XOVD�:LWGK�

0XGXODWLRQ��

I� 'ULYHU PRWRU�XQWXN�PHQJHQGDOLNDQ�PRWRU�NLUL�GDQ�NDQDQ�

�� SHUDQFDQJDQ�3HUDQJNDW�.HUDV

3HUDQFDQJDQ�DODW�EHUXSD�SHUDQJNDW�NHUDV��KDUGZDUH��DGDODK SHUDQFDQJDQ�GHVDLQ�

VHSHUWL�\DQJ�GLWXQMXNNDQ�SDGD�*DPEDU���

*DPEDU����'HVDLQ�3HUDQJNDW�.HUDV

*DPEDU� � DGDODK� SHUHQFDQDDQ� GHVDLQ� SHUDQJNDW� NHUDV� LQWDL� WHPSXU GHQJDQ�

SHQJRQWURODQ�PHODOXL 6PDUWSKRQH $QGURLG�GDQ�PRQLWRULQJ�UHDOWLPH�YLGHR�

�� 3HUDQFDQJDQ�3HUDQJNDW�/XQDN

3HUDQFDQJDQ�SHUDQJNDW� OXQDN�DGDODK�SHUDQFDQJDQ�EDKDVD�SURJUDP�\DQJ�DNDQ�

GLPDVXNNDQ�DWDX�GLWDQDPNDQ�SDGD�URERW�,QWDL�7HPSXU��6RIWZDUH��EDKDVD�SURJUDP��\DQJ�

DNDQ� GLSURJUDP� GDODP VPDUWSKRQH $QGURLG� 'DODP� EHQWXN� DSOLNDVL� VHKLQJJD� GDSDW�

EHUMDODQ� VHVXDL� GHQJDQ� SHUHQFDQDDQ� SHUDQFDQJDQ� \DQJ� WHODK� GLUHQFDQDNDQ�� 3DGD�

*DPEDU�� GLMHODVNDQ�GLMHODVNDQ�GLDJUDP�DOLU�SDGD�VLVWHP�NRQWURO�VHGDQJNDQ�*DPEDU��

GLMHODVNDQ�GLDJUDP�DOLU�SHQHULPD�SDGD�URERW�,QWDL�7HPSXU�
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'DODP�EDE�LQL DNDQ�GLEDKDV�WHQWDQJ�KDVLO�SHQJXMLDQ�GDQ�SHPEDKDVDQ�DODW�\DQJ�

WHODK� GLEXDW� EHUGDVDUNDQ� SHUDQFDQJDQ� VLVWHP \DQJ� WHODK� GLEXDW�� 3HQJXMLDQ� DODW�

GLODNVDQDNDQ�XQWXN�PHQJHWDKXL�NLQHUMD�GDUL�VLVWHP�GDQ�XQWXN�PHQJHWDKXL�DSDNDK�VXGDK�

VHVXDL�GHQJDQ�SHUDQFDQJDQ�DWDX�EHOXP��$GDSXQ�KDVLO�GDUL�SHUDQFDQJDQ�GDQ SHPEXDWDQ
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URERW WHUVHEXW�GDSDW�GLOLKDW�SDGD�*DPEDU���

*DPEDU����+DVLO�$NKLU�3HPEXDWDQ�5RERW�,QWDL�7HPSXU

�� +DVLO�3HQJXMLDQ�3,'

7XMXDQ� SHQJXMLDQ� 3URSRUWLRQDO� ,QWHJUDO� 'HULYDWLI� �3,'�� GLODNXNDQ XQWXN�

PHQJHWDKXL� DSDNDQ� UXPXVDQ� \DQJ� GLJXQDNDQ� GDODP� SHPEXDWDQ� NHQGDOL� 3,'� GDSDW�

EHUMDODQ�VHVXDL�\DQJ�GLKDUDSNDQ��SHQHQWXDQ QLODL�SDUDPHWHU�3��,�GDQ�'�PHQJJXQDNDQ�

PHWRGH�KHXULVWLN�GDODP�PHQFDUL�QLODL�NS��NL��GDQ�NG�GHQJDQ�SDWRNDQ�PHQFDUL�V\VWHP�

\DQJ� LQJLQNDQ� XQWXN� SHGRPDQ� GDODP�PHPEHULNDQ� QLODL� NS�� NG�� GDQ� KDVLO� QLODL� 3,'�

VHWHODK� GLPDVXNDQ� GL� 6LPXOLQN�� 5HVSRQ� SHQDODDQ� SDUDPHWHU� NRQWURO� 3,'� VLVWHP�

SHQJRQWURODQ� NHFHSDWDQ�PRWRU� '&�� 6HW� SRLQW DGDODK� YDULDEHO� \DQJ� GLNHKHQGDNL� GDQ�

VHEXDK�NRQWUROHU�DNDQ�VHODOX�PHQ\DPDNDQ�NRQWUROHU�YDULDEHO�GHQJDQ�VHW�SRLQW��3HQXOLV�

PHQHQWXNDQ�QLODL�VHW�SRLQW ����DJDU�SDGD�VDDW�PHPEDFD�JUDILN�OHELK�PXGDK��GDSDW�GLOLKDW�

SDGD�WDEHO���

7DEHO� ��� WHUOLKDW� EDKZD� NHWLND� NRQWUROHU� 3,'�.S�  � ���.L�  � �� GDQ�.G�  � ����� GLEHUL�

JDQJJXDQ�EHUXSD�NHOHELKDQ�WHJDQJDQ��PDND�NHFHSDWDQ�PRWRU�'&�XQWXN�PHQFDSDL�VHW�
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SRLQW� WHUEXNWL� WLGDN�PHQJDODPL�SHQXUXQDQ�DWDX�NHQDLNDQ� \DQJ� VLJQLILNDQ��.HFHSDWDQ�

PRWRU�PDVLK� WHWDS�NRQVWDQ�PHQJLNXWL� VHW� SRLQW�\DQJ�GLLQJLQNDQ�GDQ�SDUDPHWHU� \DQJ�

GLKDVLONDQ�WLGDN�EHUXEDK�VDDW�GLEHUL�JDQJJXDQ�6HWWOLQJ�7LPH�����V��5LVH�7LPH�����V��GDQ�

SDGD�SHDN������ 'HQJDQ�5DQJNDLDQ�SDGD�VLPXOLQN VHSHUWL�JDPEDU����GHQJDQ�QLODL�NS ���

NL ��GDQ�NG �����

*DPEDU ���5DQJNDLDQ�.RQWURO�3,'

*UDILN�\DQJ�GLKDVLONDQ�GDUL�SHQJXMLDQ�VLVWHP�VHSHUWL�SDGD�JDPEDU���

*DPEDU ���5HVSRQ�6LVWHP�GHQJDQ�.RQWURO�3,'

���+DVLO�3HQJXMLDQ�3:0�

3HQJXMLDQ�PRWRU�'&�GLODNXNDQ�GHQJDQ�PHQJXNXU�NHFHSDWDQ�SXWDU�PRWRU�SDGD�

QLODL� 3:0� \DQJ� EHUEHGD� GDUL� PDVLQJ�PDVLQJ� URGD� RPQL� URERW� GHQJDQ�PHQHUDSNDQ�

PHWRGH�3,'��3HQJXNXUDQ�NHFHSDWDQ�SXWDU�PRWRU�'&�GLXNXU�GHQJDQ�PHQJJXQDNDQ�DODW�

GLJLWDO� WDFKRPHWHU GDQ�GLWXQMXNNDQ�GDODP�VDWXDQ�USP��UHYROXWLRQV�SHU�PLQXWH���+DVLO�

SHQJXMLDQ�PRWRU�'&�GLWXQMXNNDQ�SDGD�7DEHO ��
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3HQJXMLDQ�NRQWURO�PRWRU�'&�XQWXN�PHQGDSDWNDQ�NRQWURO�DUDK�SXWDU�PRWRU�VHVXDL

GHQJDQ�DUDK�SXWDU�PRWRU�\DQJ GLKDUDSNDQ��.HFHSDWDQ�SXWDU�PRWRU�KDPSLU�VDPD�XQWXN�

QLODL�3:0�\DQJ�VDPD��GDQ�PHPLOLNL�NHFHSDWDQ�SXWDU�\DQJ�VHPDNLQ�WLQJJL�GHQJDQ�QLODL�

DEVROXW�GDUL�3:0�\DQJ�VHPDNLQ�EHVDU

�� +DVLO�3HQJXMLDQ�7LPH�5HVSRQ

7XMXDQ� SHQJXMLDQ� 7LPH� UHVSRQ� SDGD� NRPXQLNDVL� GDWD� $QGURLG GHQJDQ� URERW�

DGDODK�XQWXN�PHQJHWDKXL�NHFHSDWDQ�GDWD�\DQJ�GLNLULPNDQ�VHWLDS�ELW�SHU�GHWLN�

�� +DVLO�3HQJXMLDQ�.DPHUD�VHEDJDL�PRQLWRULQJ

7XMXDQ� 3HQJXMLDQ� NDPHUD� XQWXN� PHPRQLWRULQJ� NHDGDDQ� VHNLWDU� URERW� VHFDUD�

UHDOWLPH��3HQJXMLDQ�NDPHUD�GLODNXNDQ�PXODL�GDUL�PHQ\DPEXQJNDQ�NDPHUD�NH�SHUDQJNDW�

5DVSEHUU\�3L�VDPSDL�NDPHUD�GDSDW�PHQDQJNDS�YLGHR�VHKLQJJD�GDSDW�GLWDPSLONDQ�SDGD�

KDODPDQ�DSOLNDVL�VPDUWSKRQH $QGURLG�
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�� +DVLO�3HQJXMLDQ�.DPHUD�VHEDJDL�PRQLWRULQJ

7XMXDQ� 3HQJXMLDQ� NDPHUD� XQWXN� PHPRQLWRULQJ� NHDGDDQ� VHNLWDU� URERW� VHFDUD�

UHDOWLPH��3HQJXMLDQ�NDPHUD�GLODNXNDQ�PXODL�GDUL�PHQ\DPEXQJNDQ�NDPHUD�NH�SHUDQJNDW�

5DVSEHUU\�3L�VDPSDL�NDPHUD�GDSDW�PHQDQJNDS�YLGHR�VHKLQJJD�GDSDW�GLWDPSLONDQ�SDGD�

KDODPDQ�DSOLNDVL�VPDUWSKRQH $QGURLG�

*DPEDU����0RQLWRU 6PDUWSKRQH $QGURLG�SDGD�VDDW�PHQDQJNDS�JDPEDU
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+DVLO� SHUHQFDQDDQ�� SHPEXDWDQ� GDQ� SHQJXMLDQ� DSOLDVL�� PDND� GDSDW� GLWDULN�

EHEHUDSD�NHVLPSXODQ��.HVLPSXODQ�NHVLPSLODQ�WHUVHEXW�DQWDUD�ODLQ�

���$UDK�GDQ�NHFHSDWDQ�SHUJHUDNDQ�PRWRU�GDSDW�GLNRQWURO�PHQJJXQDNDQ�VLQ\DO�3:0�

\DQJ� OHEDU� SXOVDQ\D� GLSHUROHK� GDUL� SHUKLWXQJDQ�QLODL� 3,'�8QWXN�PHQMDJD� NHVWDELODQ�

NHFHSDWDQ� SXWDU� PRWRU� SDGD� URERW�� NHQGDOL� 3,'� WHODK� GLWHUDSNDQ�� 8QWXN� URERW� \DQJ�

GLUDQFDQJ�GDODP�SHQHOLWLDQ�LQL��QLODL�.S��.L�GDQ .G�\DQJ�VHVXDL�DGDODK�.S ���.L ���

.G �����

�� 'DODP�DODW�LQL�SHUDQFDQJDQ URERW�GL�EXDW�PHQJJXQDNDQ�NRPXQLNDVL�ZLUHOHVV :L�)L

VPDUWSKRQH $QGURLG�GHQJDQ�5DVSEHUU\�3L��%�SDGD�URERW GHQJDQ�ZDNWX�UHVSRQ UDWD�UDWD�

��� PV� VDPSDL� MDUDN� ���PHWHU� WDQSD� SHQJKDODQJ� GDQ�ZDNWX� UHVSRQ UDWD�UDWD� ��� PV�

VDPSDL� MDUDN ��� PHWHU� GHQJDQ� SHQJKDODQJ� .HFHSDWDQ� WDQJJDS� GDUL� 5DVSEHUU\� 3L�

GLSHQJDUXKL�ROHK�MDUDN�VHUWD�KDODQJDQ�GDQ�NHNXDWDQ�VLQ\DO�GDUL�:L�)L \DQJ�GLJXQDNDQ��

VHPDNLQ�EDLN�NXDOLWDV�GDUL�:L�)L PDND�VHPDNLQ� MDXK�MDUDN�NRQHNVL�XQWXN�PHODNXNDQ�

SHQJLULPDQ�SHQJLULPDQ�NH�5DVSEHUU\�3L�

���0RQLWRULQJ�NDPHUD�SHQJLQWDL�GDUL�MDUDN�SDGD�VDDW�PHQDQJNDS�JDPEDU�YLGHR�\DQJ�GL�

WDPSLONDQ�SDGD�KDODPDQ�DSOLNDVL�VPDUWSKRQH $QGURLG�EHUXSD�VWUHDPLQJ YLGHR�VHFDUD�

UHDO� WLPH .HODQFDUDQ� YLGHR VWUHDPLQJ VDQJDW� WHUJDQWXQJ� SDGD� NHODQFDUDQ� MDULQJDQ�

LQWHUQHW \DQJ�GLJXQDNDQ

'$)7$5�3867$.$

5DKPD\DGL�(GL��������3HQJLQWDL�7HPSXU�71,�3XQ\D�.HPDPSXDQ�2SHUDVL�GL�6HJDOD�

0HGDQ�� 'L� $PELO� 'DUL�� +7736 ���P�FQQLQGRQHVLD�FRP

�QDVLRQDO�������������������������'LXQGXK�WDQJJDO���1RYHPEHU ����

/XELV��=XONDUQDLQ��������0HWRGH�%DUX�5RERW�3HQJDQWDU�0HQX�0DNDQDQ�0HQJJXQDNDQ�

$QGURLG� GHQJDQ� .HQGDOL� 3,'� %HUEDVLV� 0LNURNRQWUROHU� -RXUQDO� RI� (OHFWULFDO�

7HFKQRORJ\�9RO�����1R�����+DO����������,QVWLWXW�7HNQRORJL�0HGDQ�

6DPXGHUD�� 1DQGDQD $G\D�� ������ 3HUDQFDQJDQ� 6LVWHP� .HDPDQDQ� 5XDQJDQ�

0HQJJXQDNDQ�5DVEHUU\�3L� -XUQDO�H�3URFHHGLQJ�RI�(QJLQHHULQJ��9RO�����1R����

+DO������������)DNXOWDV�7HNQLN�(OHNWUR��8QLYHUVLWDV�7HONRP�%DQGXQJ�


