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$� 'HVNULSVL�2EMHN�3HQHOLWLDQ

*DPEDU��� 'HQDK�/RNDVL�60. 1HJHUL���.ODWHQ
�6XPEHU��3HQJDPDWDQ�ODSDQJDQ�������

60. 1HJHUL�� .ODWHQ�GLGLULNDQ�SDGD�� -DQXDUL ���� VHEDJDL�6HNRODK�7HNQLN

0HQHJDK 1HJHUL�� 6DPSDL VDDW LQL 60.� 1HJHUL� �� .ODWHQ PHPLOLNL� �� SURJUDP�

NHDKOLDQ \DLWX�� 7HNQLN� NRQWUXNVL� %DWX %HWRQ�� 7HNQLN� $XGLR 9LGHR� 7HNQLN

3HPDQIDDWDQ 7HQDJD /LVWULN� 7HNQLN 3HPHVLQDQ� 7HNQLN� .HQGDUDDQ 5LQJDQ

�2WRPRWLI��� 7HNQLN� 3HQJHFRUDQ /RJDP� 7HNQLN *DPEDU� %DQJXQDQ�� GDQ� 7HNQLN�

.RPSXWHU�-DULQJDQ��60. 1HJHUL � .ODWHQ�\DQJ NLQL GLNHPEDQJNDQ GHQJDQ 600

,62 ���������� GHQJDQ� $XGLWRU� (NVWHUQDO� 37�� 789 ,QGRQHVLD \DQJ PHPLOLNL�

NRPLWPHQ� XQWXN� PHQJKDVLONDQ OXOXVDQ \DQJ� VLDS NHUMD� EHUMLZD FHUGDV� GDQ



��

NRPSHWLWLI� .HEHUKDVLODQ� 60. 1HJHUL� � .ODWHQ� GLXNXU EHUGDVDUNDQ VHEHUDSD�

EDQ\DN OXOXVDQ�\DQJ GDSDW EHNHUMD�GLOXDU�QHJHUL GDQ GXQLD�XVDKD LQGXVWUL EHUWDUDI�

LQWHUQDVLRQDO�PDXSXQ�EHUZLUDXVDKD PDQGLUL��

60.�1HJHUL���.ODWHQ EHUORNDVL�GL 'HVD 6HQGHQ��.HFDPDWDQ�1JDZHQ��.ODWHQ��

%DQJXQDQ� GL� 60.� 1HJHUL� �� .ODWHQ WHUGLUL� GDUL� EHEHUDSD� JHGXQJ GDQ� UXDQJ��

GLDQWDUDQ\D� DGD�5XDQJ�.HSDOD� 6HNRODK��.DQWRU� 7DWD�8VDKD� �78���5XDQJ�5DSDW�

�06��� 5XDQJ�.HODV� 7HRUL�� 5XDQJ� 3HUSXVWDNDDQ�� 5XDQJ�*XUX�1RUPDWLI�$GDSWLI��

5XDQJ� $GPLQLVWUDVL�� *HGXQJ� 6LDJD� %HQFDQD�� %HQJNHO� ND\X� %HQJNHO� RWRPRWLI��

%HQJNHO� SHPERUDQ� GDQ�&1&��%HQJNHO� NHUMD� SHODW�ODV�� %HQJNHO�PHVLQ� SHUNDNDV��

%HQJNHO�EDWX�EHWRQ��%HQJNHO�JDPEDU� %HQJNHO�HOHNWURQLND��%HQJNHO�OLVWULN��5XDQJ�

8.6��5XDQJ�%LPELQJDQ�.RQVHOLQJ��%.�� 5XDQJ�$XGLR�9LGHR��5XDQJ�%DKDVD��/DE��

,QIRUPDVL�&RPPXQLFDWLRQ�7HFKQRORJ\��,&7���5XDQJ�%XUVD�.HUMD�.KXVXV��%..���

5XDQJ� 3HFLQWD� $ODP�� .RSHUDVL�� /DSDQJDQ� 2ODKUDJD� 0DVMLG�� .DQWLQ�� 7HPSDW�

3DUNLU� *XGDQJ GDQ .DPDU�0DQGL�

/XDV�7DQDK ����������Pð

/XDV�%DQJXQDQ ����������Pð

6WDWXV�7DQDK� ���3HPHULQWDK�'DHUDK�GDQ�+DN�3DNDL�

6LIDW�%DQJXQDQ ���3HUPDQHQW

6HFDUD� JHRJUDILV� 60.� 1HJHUL� �� .ODWHQ� EHUEDWDVDQ� GHQJDQ� SHPDWDQJDQ� VDZDK�

VHEHODK� VHODWDQ�� SHPXNLPDQ� ZDUJD� VHEHODK� XWDUD�� MDODQ� GHVD� VHEHODK� EDUDW�� GDQ�

SHPXNLPDQ�ZDUJD VHEHODK�WLPXU�
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%� +DVLO�3HQHOLWLDQ

�� 6LVWHP�6LUNXODVL

6HNRODK�PHUXSDNDQ VHEXDK�OHPEDJD�SHQGLGLNDQ�\DQJ�VDUDW�GHQJDQ�EHUEDJDL�UXDQJ�

\DQJ�SHUOX�EDQ\DN�MDOXU�VLUNXODVL��6HNRODK�LQL WHUGLUL�GDUL�DUHD�SUDNWLN��WHRUL��NHOROD�

GDQ EDJLDQ�ODLQQ\D��6LUNXODVL�XWDPD�VHULQJ�GL GHVNULSVLNDQ�VHSHUWL�NRULGRU�DWDXSXQ�

VHODVDU�

8QWXN� LWX� SHUOX� DGDQ\D� VLVWHP� VLUNXODVL� \DQJ� PHPSHUWLPEDQJNDQ� DNDQ�

SHQHUDSDQ�VLVWHP�\DQJ PHQFLSWDNDQ DNVHVLELOLWDV MDOXU�VLUNXODVL�\DQJ PHPSXQ\DL�

NDSDVLWDV�UXDQJ�\DQJ�EDLN��Q\DPDQ�GDQ�DPDQ� *DPEDU�GHQDK�VLWHP�VLUNXODVL \DQJ�

DGD GL�60.�1HJHUL���.ODWHQ�GDSDW�GLOLKDW VHSHUWL \DQJ�GLVDMLNDQ GLEDZDK�LQL�

*DPEDU��� 'HQDK�%DQJXQDQ�/DQWDL���GL�60.�1HJHUL���.ODWHQ
�6XPEHU��3HQJDPDWDQ�ODSDQJDQ�������
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*DPEDU��� 'HQDK�%DQJXQDQ�/DQWDL���GL�60.�1HJHUL���.ODWHQ
�6XPEHU��3HQJDPDWDQ�ODSDQJDQ�������

3HPLOLKDQ�SROD�VLVWHP�VLUNXODVL LQL�GLVHVXDLNDQ�GHQJDQ�NRQGLVL�EHQWXN�IXQJVL

UXDQJ� NRPSRVLVL�GDUL�UXDQJ�UXDQJ�\DQJ�EHUEHGD�XNXUDQ�GDQ�EHQWXN� 'LPDQD ELVD�

GLOLKDW� OHWDN�OHWDN� UXDQJDQ� GL� NRPSOHNV� 60.� 1HJHUL� �� .ODWHQ� PHPEHQWXN�

NHORPSRN�IXQJVL VHSHUWL UXDQJ�SHQXQMDQJ� UXDQJ�NHOROD��UXDQJ�SHPEHODMDUDQ�WHRUL�

GDQ�UXDQJ�SHPEHODMDUDQ�SUDNWLN��
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D� $NVHVLELOLWDV

*DPEDU��� =RQDVL�/DQWDL���GL�60.�1HJHUL���.ODWHQ
�6XPEHU��3HQJDPDWDQ�ODSDQJDQ�������

*DPEDU���� =RQDVL�/DQWDL���GL�60.�1HJHUL���.ODWHQ
�6XPEHU��3HQJDPDWDQ�ODSDQJDQ�������

.HWHUDQJDQ������]RQD�WHRUL�����]RQD�SUDNWLN�����]RQD�NHOROD�����]RQD�SHQXQMDQJ
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%LVD� GLOLKDW� GDODP� GHQDK� ]RQDVL� DUHD� UXDQJ� GL� DWDV� GDUL� SHQ\DMLDQ� JDPEDU

GDSDW� GLOLKDW� EDKZD� OHWDN� EHQJNHO� RWRPRWLI�� EHQJNHO� PHVLQ�� EHQJNHO� NRQVWUXNVL�

EHWRQ��EHQJNHO�OLVWULN��EHQJNHO�7$9��EHQJNHO�7.-��EHQJNHO�JDPEDU�EDQJXQDQ�\DQJ�

EHUDGD�GL�EDJLDQ�XWDUD��8QWXN�UXDQJ�WHRUL�EHUDGD�GL�VLVL�VHODWDQ��5XDQJ�UXDQJ�NKXVXV�

JXUX�GDQ�NDU\DZDQ�WDWD�XVDKD�EHUDGD�GL�VLVL�EDUDW��/DERUDWRULXP�\DQJ�EHUDGD�GL�VLVL�

EDUDW� ODQWDL�GXD�GDQ�VLVL� WLPXU�ODQWDL�GXD��6DUDQD�SHQGXNXQJ�VHSHUWL�SHSXVWDNDDQ�

GDQ�NRSHUDVL�\DQJ�EHUDGD�GL�WHQJDK�WHQJDK�NRPSOHNV�60.�1HJHUL���.ODWHQ��

'DUL�KDVLO�SHQJDPELODQ�GDWD���� UHVSRQGHQ�WHQWDQJ�DNVHVLELOLWDV�DQWDU�UXDQJ�

VLUNXODVL� \DQJ�DGD�GL� NRPSOHNV�60.�1HJHUL���.ODWHQ�EDKZD�� VHWLDS�SHUWDQ\DDQ�

\DQJ�GLDMXNDQ�SHQHOLWL�GDSDW�GLOLKDW KDVLO�SURVHQWDVHQ\D SDGD�GLDJUDP�GL�EDZDK�LQL�

*DPEDU���� 'LDJUDP�%DWDQJ�$QDOLVD�$NVHVLEHOLWDV

%HUGDVDUNDQ�GLDJUDP�GL�DWDV�GDUL���� UHVSRQGHQ�PHQ\DWDNDQ�EDKZD��

�� /HELK�GDUL��������SHUVHSVL�� GDUL EXWLU� VRDO� WHQWDQJ� MDUDN� UXDQJ� WHRUL�GHQJDQ�

EHQJNHO�GL�60.�PDVXN�GDODP�NDWHJRUL�GHNDW�

�� /HELK�GDUL��������SHUVHSVL��GDUL�EXWLU�VRDO�WHQWDQJ�EDJDLPDQD�MDUDN�DQWDUD�UXDQJ�

WHRUL�GHQJDQ�ODERUDWRULXP�GL�60.�PDVXN�GDODP�NDWHJRUL�GHNDW�
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�� /HELK� GDUL� ���� �� SHUVHSVL�� GDUL� EXWLU� VRDO� WHQWDQJ� MDUDN� DQWDUD� NRSHUDVL�

WHUKDGDS�UXDQJ�WHRUL�GDQ�EHQJNHO�GL�60.�PDVXN�GDODP�NDWHJRUL�GHNDW�

�� /HELK�GDUL��������SHUVHSVL��GDUL�EXWLU�VRDO�WHQWDQJ�MDUDN�DQWDUD�SHUSXVWDNDDQ�

WHUKDGDS�UXDQJ�WHRUL�GDQ�EHQJNHO�GL�60.�PDVXN�GDODP�NDWHJRUL�GHNDW�

�� /HELK�GDUL��������SHUVHSVL��GDUL�EXWLU�VRDO�WHQWDQJ�MDUDN�DQWDUD�PDVMLG�WHUKDGDS�

UXDQJ�WHRUL�GDQ�EHQJNHO�GL�60.�PDVXN�GDODP�NDWHJRUL�FXNXS�GHNDW�

�� /HELK�GDUL��������SHUVHSVL��GDUL�EXWLU�VRDO�WHQWDQJ�MDUDN�DQWDUD�NDQWLQ�WHUKDGDS�

UXDQJ�WHRUL�GDQ�EHQJNHO�GL�60.�PDVXN�GDODP�NDWHJRUL�FXNXS�GHNDW�

�� /HELK�GDUL��������SHUVHSVL��GDUL�EXWLU�VRDO�WHQWDQJ�MDUDN�DQWDUD�:&�WHUKDGDS�

UXDQJ�WHRUL�GL�60.�PDVXN�GDODP�NDWHJRUL�GHNDW�

�� /HELK�GDUL��������SHUVHSVL��GDUL�EXWLU�VRDO�WHQWDQJ�MDUDN�GDQ�OHWDN�SDUNLUDQ�$�

GDQ�%�\DQJ�WHUVHGLD�WHUKDGDS�UXDQJ�WHRUL�GDQ�EHQJNHO�GL�60.�PDVXN�GDODP�

NDWHJRUL�GHNDW�

�� /HELK� GDUL� ������� SHUVHSVL�GDUL� EXWLU� VRDO� WHQWDQJ MDUDN� GDQ� OHWDN� WDQJJD� ��

GHQJDQ���\DQJ�DGD�GL�DUHD�UXDQJ�WHRUL�GL�60.�PDVXN�GDODP�NDWHJRUL�MDXK�

��� /HELK�GDUL��������SHUVHSVL��GDUL�EXWLU�VRDO�WHQWDQJ�MDUDN�GDQ�OHWDN�WDQJJD�������

GDQ���DGD�GL�DUHD�JHGXQJ�EDUDW�PDVXN�GDODP�NDWHJRUL�GHNDW

E� .DSDVLWDV

6LUNXODVL EHUKXEXQJDQ�GHQJDQ�DNWLILWDV� VLVZD�GDQ�VLVZL GL�NRPSOHNV�60.�

1HJHUL���.ODWHQ� .DSDVLWDV�WHUEHQWXN�DSDELOD�VHPXD�VXGDK�PHPHQXKL�VWDQGDU�\DQJ�

DGD�GDODP�SHUDWXUDQ�VLVWHP�VLUNXODVL��%HUGDVDUNDQ�KDVLO�SHQHOLWLDQ GDODP�SHUDWXUDQ�

3HUPHQGLNQDV 1R�� ��� 7DKXQ� ����� WHQWDQJ� UXDQJ� VLNXODVL�� KDO� LWX� PHQMDGL�

SHUWLPEDQJDQ�XWDPD�XQWXN�PHPSHUROHK�NDSDVLWDV \DQJ VHVXDL�
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*DPEDU���� 'HQDK�6LUNXODVL�%DQJXQDQ�/DQWDL���GL�60.�1HJHUL���.ODWHQ
�6XPEHU��3HQJDPDWDQ�ODSDQJDQ�������

*DPEDU���� 'HQDK�6LUNXODVL�%DQJXQDQ�/DQWDL���GL�60.�1HJHUL���.ODWHQ
�6XPEHU��3HQJDPDWDQ�ODSDQJDQ�������
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'DUL�SHQ\DMLDQ�SROD�GDQ�MDUDN�VLUNXODVL�GL�60.�1HJHUL���.ODWHQ�SHQHOLWL�PHODNXNDQ�

SHQJDPELODQ�GDWD�XQWXN�PHPSHUROHK�GDWD�GLPHQVL NDSDVLWDV�UXDQJ VLUNXODVL�\DQJ�

VHVXDL� GLODSDQJDQ�� 8QWXN� LWX� GDWD� SHQJXNXUDQ� GLPHQVL� MDOXU� VLUNXODVL� LQL WHUVDML�

GDODP�WDEHO EHULNXW�

7DEHO��� -DUDN�7HPSXK�6LUNXODVL�9HUWLNDO
3HQJXNXUDQ�
GLPHQVL

-DUDN�WHPSXK�DQWDU�WDQJJD
�P�

7� ���P�NH�7�
7� ���P�NH�7�
7� ���P�NH�VHODWDQ
7� ���P�NH�7��GDQ����P�NH�7�
7� ���P�NH�XWDUD�GDQ����P�NH�7�
7� ���P�NH�EDUDW�
7� �

&DWDWDQ��VWDQGDUW�MDUDN�WHPSXK�PDNVLPDO����P�NH EDQJXDQ�\J�GL�WXMX
.HWHUDQJDQ�
7� �7DQJJD

7DEHO��� .DSDVLWDV 6LUNXODVL�+RULVRQWDO
:DUQD /HEDU�

�FP�
0HUDK ���
%LUX ���

.XQLQJ ���
&DWDWDQ��6XSD\D�PHQJHWDKXL�OHWDN VLNXODVL�KRULVRQWDO�GDUL XNXUDQ�GLPHQVL�\DQJ�GLVDMLNDQ
GDUL�WDEHO��PRKRQ�OLKDW�JDPEDU�����GDQ�JDPEDU����

7DEHO��� .DSDVLWDV 6LUNXODVL�9HUWLNDO
3HQJXNXUDQ�
GLPHQVL

/HEDU�
WDQJJD
�FP�

/HEDU�
SLMDNDQ
�FP�

/HEDU�
ERUGHV�
�FP�

-XPODK�
SLMDNDQ

6WDQGDUW ��� ����� ��� !����� ERUGHV
7� ��� �� ��� ��
7� ��� �� �� ��
7� ��� �� ��� ��
7� ��� �� ��� ��
7� ��� �� ��� ��
7� ��� �� ��� ��
7� ��� �� ��� ��

.HWHUDQJDQ�
7� �7DQJJD

3HQJXNXUDQ�WLQJJL�ORURQJ�VLNXODVL�KRUL]RQWDO�\DQJ�GLGDSDWNDQ�EHUEHGD�EHGD��

6HWLDS�EDQJXQDQ�JHGXQJ�\DQJ�EHUGLUL PHPLOLNL�NDSDVLWDV WHUVHQGLU�NKXVXVQ\D�XQWXN�

VHPXD�EDQJXQDQ�JHGXQJ�VDWX�ODQWDL�PHPLOLNL�XNXUDQ�WLQJJL�ORURQJ \DLWX��������
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FP� 8QWXN�EDQJXQDQ�JHGXQJ�GXD�ODQWDL�VLVL�EDUDW��PHPLOLNL�XNXUDQ WLQJJL ORURQJ�

\DLWX�����FP�SDGD ORURQJ�ODQWDL�VDWX GDQ���� FP�XQWXN�ODQWDL�GXD��8NXUDQ WLQJJL

ORURQJ�EDQJXQDQ�JHGXQJ�UXDQJ�WHRUL�PHPLOLNL�XNXUDQ�����FP�SDGD ORURQJ�ODQWDL�

VDWX GDQ�����FP�GL�ODQWDL�GXD�

'DUL�SHQ\DMLDQ�GDWD�GLDWDV�MDOXU�VLUNXODVL�\DQJ�DGD�GL�NRPSOHNV�60.�1HJHUL�

��.ODWHQ�XQWXN� MDOXU�KRULVRQWDO�GLGHVDLQ�XQWXN� WLJD� VDPSDL�HPSDW�RUDQJ�EHUMDODQ�

DWDX�EHUSDSDVDQ�GDQ�XQWXN�MDOXU�VLUNXODVL�YHUWLNDO�GLJXQDNDQ�XQWXN�GXD�VDPSDL�WLJD�

RUDQJ�EHUMDODQ�DWDX�EHUSDSDVDQ�

'DUL� SHQJDPELODQ�GDWD� ���� UHVSRQGHQ� WHQWDQJ� UXDQJ� VLUNXODVL� \DQJ� DGD� GL�

NRPSOHNV�60.�1HJHUL���.ODWHQ�EDKZD��VHWLDS�SHUWDQ\DDQ�\DQJ�GLDMXNDQ�SHQHOLWL�

GDSDW�GLOLKDW�KDVLO�SURVHQWDVHQ\D�SDGD�GLDJUDP�GL�EDZDK�LQL�

*DPEDU���� 'LDJUDP�%DWDQJ�$QDOLVD�.DSDVLWDV
�6XPEHU��3HQHOLWL�������

%HUGDVDUNDQ�GLDJUDP�GL�DWDV�GDUL���� UHVSRQGHQ�PHQ\DWDNDQ�EDKZD��

�� /HELK�GDUL��������SHUVHSVL��GDUL�EXWLU�VRDO�WHQWDQJ�GLPHQVL�MDOXU�VLUNXODVL�\DQJ�

GL�VHGLDNDQ�GL�NRPSOHNV�60.�PDVXN�GDODP�NDWHJRUL�OXDV�
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F� .HQ\DPDQ

'DUL� KDVLO� SHQJDPELODQ� GDWD� ���� UHVSRQGHQ� WHQWDQJ NHQ\DPDQDQ UXDQJ�

VLUNXODVL� \DQJ� DGD� GL� NRPSOHNV� 60.� 1HJHUL� �� .ODWHQ� EDKZD�� VHWLDS� EXWLU�

SHUWDQ\DDQ�\DQJ�GLDMXNDQ�SHQHOLWL�GDSDW�GLOLKDW�KDVLO�SURVHQWDVHQ\D�SDGD�GLDJUDP�

GL�EDZDK�LQL�

*DPEDU���� 'LDJUDP�%DWDQJ�$QDOLVD�.HQ\DPDQ

�� /HELK�GDUL��� ��SHUVHSVL��GDUL�EXWLU�VRDO�WHQWDQJ�NHDGDDQ�IDVLOLWDV�SHOLQGXQJ�

MDOXU�VLUNXODVL�\DQJ�WHUVHGLD�GL�NRPSOHNV�60.�PDVXN�GDODP�NDWHJRUL�Q\DPDQ�

�� /HELK�GDUL������SHUVHSVL��GDUL�EXWLU�VRDO�WHQWDQJ�MDOXU�NHOXDU�GDUXUDW�\DQJ�DGD�

GL�60.�PDVXN�GDODP�NDWHJRUL�Q\DPDQ�

G� )XQJVL�

'DUL�KDVLO�SHQJDPELODQ�GDWD�����UHVSRQGHQ�WHQWDQJ IXQJVL�ODLQ UXDQJ�VLUNXODVL�

\DQJ� DGD� GL� NRPSOHNV� 60.� 1HJHUL� �� .ODWHQ� EDKZD�� VHWLDS� SHUWDQ\DDQ� \DQJ�

GLDMXNDQ�SHQHOLWL�GDSDW�GLOLKDW�KDVLO�SURVHQWDVHQ\D�SDGD�GLDJUDP�GL�EDZDK�LQL�
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*DPEDU���� 'LDJUDP�%DWDQJ�$QDOLVD�)XQJVL

�� /HELK� GDUL� ������� SHUVHSVL�� GDUL� EXWLU� VRDO� WHQWDQJ� NHJLDWDQ� DSD� VDMD� \DQJ�

GLODNXNDQ� GL� MDOXU� VLUNXODVL� VHODLQ� XQWXN� EHUMDODQ�� \DLWX� NHJLDWDQ�PHQJREURO�

DQWDU�WHPDQ�

*DPEDU���� +DVLO�$QDOLVLV�)XQJVL�/DQWDL��
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*DPEDU���� +DVLO�$QDOLVLV�)XQJVL�/DQWDL��
:DUQD� \DQJ�GLWXQMXNNDQ�GDUL� DQDOLVLV�*DPEDU��� GDQ�*DPEDU��� DGDODK� VLVZD�

VLVZL�\DQJ�PHQHPSDWL�GDQ�PHODNXNDQ�NHJLDWDQ�GLVHWLDS�UXDQJ�

'DUL� EHEHUDSD� DQDOLVLV� GDQ� SHQJDPDWDQ� \DQJ� GLVDMLNDQ� SDGD� GDWD� KDVLO�

SHQHOLWLDQ� XQWXN� IXQJVL� VHNXQGHU SDGD� VHWLDS� DUHD� VLUNXODVL GDQ� UXDQJ�� GDODP�

SHQJDPDWDQ�GLWXQMXNNDQ�GHQJDQ�VHNXPSXODQ�ZDUQD�\DQJ�WHUEHQWXN�GLPDQD WLWLN�

WLWLN�ZDUQD� WHUVHEXW�PHQXQMXNNDQ�NDQWLQ�XWDUD�GDQ� VHODWDQ��NRSHUDVL��PDVMLG�GDQ�

DUHD�SDUNLU��$UHD�WLWLN�$�DGDODK�VLUNXODVL�XQWXN�SDUNLU�\DQJ�GLJXQDNDQ�VLVZD�XQWXN�

WHPSDW� SDUNHU� NHQGDUDDQ� EHUPRWRU�� $NDQ� WHWDSL� IDNWDQ\D� SDGD� DUHD� WLWLN� $� GL�

JXQDNDQ�XQWXN�EHUNXPSXO�GL�ZDNWX�MDP�LVWLUDKDW�XQWXN�PHQJKDELVNDQ�ZDNWX�XQWXN�

PHPEHOL�PDNDQDQ�\DQJ�GLMDMDNDQ�ROHK�SHQMXDO�GLOXDU�SDJDU�VHNRODK��

8QWXN� DUHD� WLWLN� %� GDQ� DUHD� WLWLN� (� WHUGDSDW� NHJLDWDQ�PDNDQ� \DQJ� VDPSDL�

PHOHEDU�KLQJJD�NHOXDU�UXDQJ�NDQWLQ�VDPSDL�PHPDNDQ�ODMXU�VLNXODVL�\DQJ�GLPDQD



��

GLVDODK�JXQDNDQ�VHEDJDL�WHPSDW�XQWXN�UXDQJ�PDNDQ�WDPEDKDQ� 'DQ�XQWXN�JDPEDU�

EHUZDUQD� RUDQJH� GL� VHSDQMDQJ� MDOXU� VLUNXODVL� WHUGDSDW� NHJLDWDQ� \DQJ� GL� ODNXNDQ�

VLVZD�VLVZL�VHSHUWL�GXGXN�GDQ�PHQJREURO�GHQJDQ�WHPDQ�

H� .HDPDQDQ�

7DEHO��� 'LPHQVL�6LUNXODVL�9HUWLNDO
7DQJJD /HEDU�

WDQJJD
�FP�

/HEDU�
SLMDNDQ
�FP�

7LQJJL�
SLMDNDQ
�FP�

7LQJJL�
SHJDQJDQ
WDQJJD
�FP�

/HEDU�
ERUGHV�
�FP�

-XPODK�
SLMDNDQ

6WDQGDUW ��� ����� �� ����� ��� !���� � ERUGHV
7� ��� �� ���� ��� ��� ��
7� ��� �� �� �� �� ��
7� ��� �� �� ��� ��� ��
7� ��� �� ���� �� ��� ��
7� ��� �� �� �� ��� ��
7� ��� �� �� �� ��� ��
7� ��� �� �� �� ��� ��

.HWHUDQJDQ�
7� �7DQJJD

7DEHO��� %DKDQ�6LUNXODVL�9HUWLNDO
3HQJXNXUDQ�
GLPHQVL

%DKDQ�

3LMDNDQ 5DLOLQJ
7� .HUDPXN�GRII .D\X�
7� .HUDPXN�GRII .D\X�
7� %HVL� %HVL�SLSD
7� .HUDPXN�GRII 'LQGLQJ�EHWRQ���EHVL�SLSD
7� .HUDPXN�GRII 'LQGLQJ�EHWRQ
7� .HUDPXN�GRII .D\X�
7� .HUDPXN�GRII 'LQGLQJ�EDWD���EHVL�SLSD

.HWHUDQJDQ�
7� �7DQJJD

.HDPDQDQ�PHUXSDNDQ�XQVXU�\DQJ�VDQJDW�SHQWLQJ�GDODP� VLWHP�VLUNXODVL��GL�

60.�1HJHUL���.ODWHQ�PHPLOLNL�JHGXQJ�NKXVXV�VLDJD�EHQFDQD��*6%��\DQJ�EHUJXQD�

DSDELOD�WHUMDGL�EHQFDQD�VHSHUWL�NHEDNDUDQ�DWDX�JHPSD�EXPL��'LPDQD OHWDN *HGXQJ�

6LDJD�%HQFDQD GDSDW�GLOLKDW�SDGD GHQDK *DPEDU���

-DOXU�HYDNXDVL VDQJDW�SHQWLQJ�EDJL�ZDUJD�VHNRODK�XQWXN�PHQXMX�UXDQJ�DPDQ�

XQWXN� NHOXDU� DSDELOD� WHUMDGL� EHQFDQD�� .DUHQD� LWX� MDOXU� VLUNXODVL� \DQJ DGD GL�

NRPSOHNV�60.�1HJHUL���.ODWHQ�LQL�EHUIXQJVL�JDQGD� GLPDQD MDOXU�LQL VHEDJDL�MDOXU�



��

PRELOLWDV�ZDUJD VHNRODK� XQWXN� SURVHV� NHJLDWDQ� EHODMDU�PHQJDMDU� \DQJ� EHUIXQJVL�

VHEDJDL� SHQJKXEXQJ� DQWDU� UXDQJ GDQ� MXJD� VHEDJDL� MDOXU� HYDNXDVL� MLND� WHUMDGL�

EHQFDQD�� <DQJ� GDODP� NRQWHNV� LQL� EHUWXMXDQ� XQWXN� PHQJKXEXQJNDQ� UXDQJDQ�

UXDQJDQ�NHJLDWDQ PHQXMX�NH�UXDQJ�DPDQ�GDQ�DUHD�DPDQ�DWDX�NHOXDU�EDQJXQDQ�

3DGD� VHSDQMDQJ� MDOXU� HYDNXDVL� LQL�� WLGDN� WHUGDSDW� SHWXQMXN� DUDK� ³([LW´��

³(PHUJHQF\�([LW´�DWDX�³-DODQ�.HOXDU´��VHKLQJJD VHSDQMDQJ�ORURQJ MDOXU HYDNXDVL�

\DQJ�WHUGDSDW�GL�NRPSOHNV�60.�1HJHUL���.ODWHQ�NXUDQJ�ELVD�GLNHQDOL�GDQ�GLOLKDW��

6DUDQD� SHQXQMXN� DUDK� GDQ� VSULQNOHU� V\VWHP� WLGDN� GLWHPXNDQ� SDGD� NHOHQJNDSDQ�

VDUDQD�SDGD�MDOXU�HYDNXDVL�GL�NRPSOHNV�60.�1HJHUL���.ODWHQ��QDPXQ�SHUOHQJNDSDQ�

ODLQ�WHWDS�WHUVHGLD VHEDJDLPDQD�GDSDW�GLOLKDW�SDGD�7DEHO ����

7DEHO���� 3HUOHQJNDSDQ�6DUDQD�(YDNXDVL
$VSHN .HWHUDQJDQ

3HUOHQJNDSDQ

'HWHNWRU� 7LGDN�DGD

$3$5�� 7LGDN�DGD

+\GUDQW� $GD

6SULQNOHU� 7LGDN�DGD

3HQXQMXN�DUDK 7LGDN�DGD

/DPSX�GDUXUDW 7LGDN�DGD
�� 3HQHOLWLDQ ILVLN GDQ�SHUOHQJNDSDQ�MDOXU�HYDNXDVL

D� 7LQMDXDQ�IXQJVL�MDOXU�VLUNXODVL�KRULVRQWDO

3HQHOLWLDQ SDGD�IXQJVL�MDOXU�XQWXN�PHQJHWDKXL�SHPDQIDDWDQ�IXQJVL�

MDOXU� VHVXDL� � GHQJDQ� WXMXDQQ\D�� 6HPXD� MDOXU�MDOXU� VLUNXODVL� \DQJ�

GLIXQJVLNDQ� VHEDJDL� MDOXU� HYDNXDVL� SDGD� NRPSOHNV� EDQJXQDQ GL� 60.�

1HJHUL���.ODWHQ WHWDS�EHEDV�GDUL�JDQJJXDQ�EHQGD�DWDX�VWUXNWXU�EDQJXQDQ�

ODLQ�� 'HQJDQ� NRQGLVL� LQL� NHODQFDUDQ� GDQ� NHFHSDWDQ� WLQGDNDQ� HYDNXDVL�

DNDQ�WHWDS�WHUMDJD�
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E� 7LQMDXDQ�IXQJVL�MDOXU�VLNXODVL�YHUWLFDO��WDQJJD�

8QWXN�VSHVLILNDVL�WDQJJD�GL�NRPSOHNV�60.�1HJHUL���.ODWHQ�GDSDW�GLOLKDW��

VHSHUWL�\DQJ�WHUFDQWXP�SDGD WDEHO���

'DUL�VHMXPODK�VLUNXODVL�YHUWLNDO \DQJ�DGD�GL�NRPSOHNV�60. 1HJHUL�

�� .ODWHQ�� VHPXD� WDQJJD \DQJ DGD GLIXQJVLNDQ� VHEDJDL� DODW� PRELOLWDV

YHUWLNDO�VHNDOLJXV�VHEDJDL�VLUNXODVL�YHUWLNDO GDUXUDW�

-DUDN�DQWDU WDQJJD�GDSDW�GLOLKDW�SDGD�WDEHO����GDQ SRVLVL�SHUOHWDNDQ�WDQJJD

GL�NRPSOHNV�60.�1HJHUL���.ODWHQ SDGD�NDVXV�GDSDW�GLOLKDW�SDGD�JDPEDU�

EHULNXW�

*DPEDU���� 'HQDK�OHWDN�WDQJJD�GL�60.�1HJHUL���.ODWHQ
�6XPEHU��3HQJDPDWDQ�ODSDQJDQ�������



��

�� 6SHVLILNDVL�SHUOHQJNDSDQ�SHQXQMDQJ

D� /DPSX�7/

'L� NRPSOHNV� 60.�QHJHUL� ��.ODWHQ� XQWXN� SHQHUDQJDQ� MDOXU� KRULVRQWDO�

GLOHQJNDSL�GHQJDQ ��XQLW�ODPSX�7/��� ZDWW�XQWXN�VHWLDS���P�Q\D��'DQ���

XQLW�ODPSX�7/��� ZDWW�GL�VHWLDS�MDOXU�YHUWLFDO��WDQJJD��

E� $3$5��ILUH�H[WLQJXLVKHU�

-HQLV�$3$5�\DQJ�GLJXQDNDQ�DGDODK�WDEXQJ�PRGHO�SRUWDEOH��-HQLV�SHQJLVL�

WDEXQJ�GU\�FKHPLFDO�SRZGHU� $3$5�\DQJ� WHUVHGLD�KDQ\D�DGD�GL� UXDQJ�

EHQJNHO�GDQ�XQWXN�VHSDQMDQJ�MDOXU�VLUNXODVL�EHOXP�WHUVHGLD��

F� +<'5$17

-HQLV� +<'5$17� \DQJ� GLJXQDNDQ� DGDODK� PRGHO +<'5$17 \DQJ�

WHUVDPEXQJ�NH OLVWULN�DLU�GLNXEXUNDQ�GL�GDODP�WDQDK��DWDX�XQSUHVVXUL]HG��

VHSHUWL�WHUKXEXQJ�NH�NRODP�WHUGHNDW�DWDX�WDQJNL�DLU�

&� 3HPEDKDVDQ

%HUGDVDUNDQ�KDVLO�SHQHOLWLDQ�PHODOXL�REVHUYDVL��SHQJDPDWDQ��GDQ�NXLVLRQHU��0DND�

SHUROHKDQ� GDWD� DNDQ� GLEDKDV�PHODOXL� XUDLDQ� GHVNULSWLI�� \DQJ� VHFDUD� NHVHOXUXKDQ�

GLMDEDUNDQ�VHVXDL�NRQGLVL�GL�ODSDQJDQ�

�� 6LVWHP�6LUNXODVL

D� $NVHVLELOLWDV

$NVHV�GL�60.�1HJHUL���.ODWHQ PHQJJXQDNDQ�SROD�JDULV�OXUXV��VWUDLJKW�

OLQH�� \DQJ�PHPEDJL� UXDQJDQ�PHQMDGL�GXD�EDJLDQ��3ROD� WHUVHEXW�PHPEHQWXN�

SROD SHQGHN� \DQJ� PHPXGDKNDQ� VLVZD� GDQ� VLVZL XQWXN� PHQJHWDKXL� DUDK��

3HPLOLKDQ� SROD� VLUNXODVL� JDULV� OXUXV� �VWUDLJKW� OLQH�� GLODNXNDQ� EHUGDVDUNDQ�
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NRQGLVL� EHEHUDSD�PDVD� EDQJXQDQ�� 6HODLQ� LWX� SROD� VLUNXODVL� LQL� OHELK�PXGDK�

GLSDKDPL�ROHK�VHPXD�VLVZD�GDQ�VLVZL�

'DUL KDVLO� ���� UHVSRQGHQ WHUKDGDS� DNVHV MDOXU� VLUNXODVL� XQWXN�PHQXMX�NH�

VHWLDS�UXDQJ�\DQJ�DGD�GL�NRPSOHNV�60.�1HJHUL���.ODWHQ XQWXN�KDVLO�GDUL�VHWLDS�

SHUWDQ\DDQ�\DQJ�GLDMXNDQ�SHQHOLWL XQWXN�MDOXU�VLUNXODVL�\DQJ�WHUEHQWXN GL�60.�

1HJHUL���.ODWHQ�WHUPDVXN�GDODP�NDWHJRUL�GHNDW�

E� .DSDVLWDV�

'DUL�KDVLO�SHQHOLWLDQ�WHQWDQJ�GDWD�NDSDVLWDV�DUHD�VLUNXODVL�\DQJ�GLVDMLNDQ�

SDGD� VLUNXODVL� KRUL]RQWDO�� GLPHQVL� \DQJ�DGD�GL�60.�1HJHUL���.ODWHQ� VXGDK�

PHPHQXKL�VWDQGDU�\DQJ�DGD�SDGD�3HUPHQGLNQDV�1R�����7DKXQ������WHQWDQJ�

MDOXU� VLUNXODVL� KRUL]RQWDO� GDQ� FXNXS� OXDV� XQWXN�PHQGXNXQJ�NHJLDWDQ� EHODMDU�

PHQJDMDU�� 3DGD� NDSDVLWDV� DUHD� VLUNXODVL� YHUWLFDO� \DQJ� DGD� GL� 60.�1HJHUL� ��

.ODWHQ�VHFDUD�NDLGDK�DWXUDQ�GDQ�VWDQGDU�VLUNXODVL�YHUWLFDO��KDQ\D�WHUGDSDW�VDWX�

WDQJJD�\DLWX�7��\DQJ�PHPHQXKL�VWDQGDU�3HUPHQGLNQDV�1R�����7DKXQ������GDQ�

NXUDQJ� PHQXQMDQJ� SHUJHUDNDQ� VLUNXODVL� YHUWLFDO� DSDELOD� WHUMDGL� NHDGDDQ�

GDUXUDW�

'DUL KDVLO�����UHVSRQGHQ�NDSDVLWDV MDOXU�VLUNXODVL�XQWXN�PHQXMX�NH�VHWLDS�

UXDQJ� \DQJ� DGD� GL� NRPSOHNV� 60.�1HJHUL� �� .ODWHQ XQWXN� KDVLO� GDUL� VHWLDS�

SHUWDQ\DDQ�\DQJ�GLDMXNDQ�SHQHOLWL XQWXN�MDOXU�VLUNXODVL�\DQJ�WHUEHQWXN GL�60.�

1HJHUL���.ODWHQ�WHUPDVXN�GDODP�FXNXS�OXDV�

F� .HQ\DPDQDQ�

3HUWLPEDQJDQ�\DQJ�EHUNDLWDQ�GHQJDQ�NHQ\DPDQDQ�MDOXU VLUNXODVL�VHFDUD�

NHVHOXUXKDQ� WHODK� VHVXDL� GHQJDQ� DVSHN�DVSHN MDOXU� VLUNXODVL� \DQJ� EDLN GDQ�
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Q\DPDQ��$VSHN�DVSHN�WHUVHEXW�GLDQWDUDQ\D�PHOLSXWL�DNVHVLELOLWDV�\DQJ�PXGDK��

NDSDVLWDV DUHD� VLUNXODVL \DQJ PHPDGDKL�� GDQ VLUNXODVL� \DQJ� DPDQ VHUWD�

PHQXQMDQJ�IXQJVL�VHNXQGHU�GL�VHWLDS�MDOXU�VLUNXODVL�

'DUL KDVLO�����UHVSRQGHQ�WHWDQJ�NHQ\DPDQ MDOXU�VLUNXODVL�XQWXN�PHQXMX�

NH�VHWLDS�UXDQJ�\DQJ�DGD�GL�NRPSOHNV�60.�1HJHUL���.ODWHQ XQWXN�KDVLO�GDUL�

VHWLDS�SHUWDQ\DDQ�\DQJ�GLDMXNDQ� MDOXU�VLUNXODVL�\DQJ�WHUEHQWXN GL�60.�1HJHUL�

��.ODWHQ�WHUPDVXN�GDODP�NDWHJRUL�Q\DPDQ�

G� )XQJVL

'DUL�EHEHUDSD�DQDOLVLV� \DQJ�GLVDMLNDQ�SDGD�GDWD� KDVLO� SHQHOLWLDQ�XQWXN�

IXQJVL� VHNXQGHU SDGD� VLVWHP� VLUNXODVL�� GDODP� SHQJDPDWDQ� GLWXQMXNNDQ� MDOXU�

VLUNXODVL� \DQJ� DGD� WHUGDSDW� EHEHUDSD� NHJLDWDQ� VHSHUWL� GXGXN�GXGXN� GDQ�

PHQJREURO� 'DQ� GDUL� KDVLO� ���� UHVSRQGHQ� WHWDQJ� SHUVHSVL� IXQJVL� VHNXQGHU

VLUNXODVL VHODLQ XQWXN MDOXU PHQXMX�NH�VHWLDS�UXDQJ�\DQJ�DGD�GL�NRPSOHNV�60.�

1HJHUL���.ODWHQ�XQWXN�KDVLO�GDUL�VHWLDS�SHUWDQ\DDQ�\DQJ�GLDMXNDQ� EDKZD MDOXU�

VLUNXODVL�\DQJ� WHUEHQWXN�GL�60.�1HJHUL���.ODWHQ�GLJXQDNDQ�XQWXN�NHJLDWDQ�

PHQJREURO�GHQJDQ�WHPDQ�

H� .HDPDQDQ

�� 3HQHOLWLDQ ILVLN GDQ�SHUOHQJNDSDQ�MDOXU�HYDNXDVL

(PHUJHQF\� ([LW GL� NRPSOHNV� 60.� 1HJHUL� �� .ODWHQ PHQFDNXS�

SHPEDKDVDQ�SDGD�MDOXU�HYDNXDVL�KRULVRQWDO�PDXSXQ�YHUWLNDO�GDQ�SHUOHQJNDSDQ�

\DQJ� PHQXQMDQJ� NHFHSDWDQ� GDQ� NHDPDQDQ� HYDNXDVL� 3DGD� GLPHQVL� MDOXU�

VLUNXODVL�KRUL]RQWDO�PDXSXQ�HYDNXDVL�WHUVHPSLW�\DQJ�EHUDGD�GL�NRPSOHNV�60.�
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1HJHUL���.ODWHQ�DGDODK���� FP��GDQ�\DQJ�WHUOHEDU�DGDODK�����FP GDQ�VXGDK�

PHPHQXKL�VWDQGDU�NHDPDQDQ�XQWXN�MDOXU�HYDNXDVL��

3DGD�NDSDVLWDV�DUHD�VLUNXODVL�YHUWLFDO� PDXSXQ�MDOXU�HYDNXDVL�\DQJ�DGD�GL�

60.� 1HJHUL� �� .ODWHQ� VHFDUD� NDLGDK� DWXUDQ� GDQ� VWDQGDU� VLUNXODVL�� KDQ\D�

WHUGDSDW�VDWX� WDQJJD�\DLWX�7��\DQJ�PHPHQXKL�VWDQGDU�3HUPHQGLNQDV�1R�����

7DKXQ������GDQ�NXUDQJ�PHQXQMDQJ�SHUJHUDNDQ�VLUNXODVL�YHUWLFDO�DSDELOD�WHUMDGL�

NHDGDDQ�GDUXUDW�

�� 3HUOHQJNDSDQ�MDOXU�VLUNXODVL

3DGD�MDOXU�VLUNXODVL��NRULGRU���EHOXP�WHUGDSDW�IDVLOLWDV�SHQGXNXQJ�VDUDQD�

SHQ\HODPDWDQ� \DQJ EHUXSD $3$5� ODPSX� GDUXUDW�� GHWHNWRU�� SHWXQMXN�

DUDK�HPHUJHQF\�H[LW GDQ�WLGDN�WHUGDSDW�VSULQNOHU�

D� 6LVWHP�NRPXQLNDVL�GDUXUDW�

6LVWHP�NRPXQLNDVL� GDUXUDW�PHQJJXQDNDQ�3XEOLF� �$GUHVV� 6\VWHP

\DQJ�PHQJJXQDNDQ�VRXQG�V\VWHP GL�VHWLDS WLWLN�VXGXW UXDQJ��+DO�LQL�

XQWXN�PHPEHULNDQ�LQIRUPDVL�GHQJDQ�FHSDW�NHSDGD�ZDUJD�VHNRODK�

MLND�VHZDNWX�ZDNWX�WHUMDGL�NHDGDDDQ�GDUXUDW�\DQJ�PHPEDKD\DNDQ�

GL GDODP�JHGXQJ�

E� 6SULQNOHU

0HQXUXW�-XZDQD�������NHWHQWXDQ�PHQJHQDL�SHQJJXQDDQ�VSULQNOHU�

GLGDVDUNDQ�SDGD��NODVLILNDVL�EDQJXQDQ��

%HUGDVDU� NHWHQWXDQ GLDWDV�� JHGXQJ� GL� NRPSOHNV� 60.� 1HJHUL� ��

.ODWHQ WHUPDVXN� NODVLILNDVL� EDQJXQDQ� EHUWLQJNDW� UHQGDK� NODV� %�

NDUHQD� WHUGLUL� GDUL� � ODQWDL� GLDWDV� WDQDK�� 8QWXN� LWX� SDGD� JHGXQJ�



��

60.� 1HJHUL� �� .ODWHQ WLGDN� GLKDUXVNDQ� PHPDVDQJ� 6SULQNOHU�

6\VWHP��PDND�GDUL� LWX WLGDN�DGDQ\D� VSULQNOHU SDGD�JHGXQJ�60.�

1HJHUL���.ODWHQ WLGDN�PHQMDGL�PDVDODK�GDUL DVSHN�SHUDWXUDQ�

'� .HWHUEDWDVDQ�SHQHOLWLDQ

�� 3HQHOLWLDQ GLODNXNDQ�GHQJDQ�NHWHUEDWDVDQ�SHQJHWDKXDQ�GDQ�EHEHUDSD�VXPEHU�

\DQJ�EHOXP�PXPSXQL�

�� $GDQ\D� NHWHUEDWDVDQ� SHQHOLWLDQ� GHQJDQ� PHQJJXQDNDQ� NXHVLRQHU� \DLWX�

WHUNDGDQJ� MDZDEDQ� \DQJ�GLEHULNDQ�ROHK� VDPSHO� WLGDN�PHQXQMXNNDQ NHDGDDQ�

VHVXQJJXKQ\D�


