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$� 0HQGHVNULSVLNDQ�.HWHSDWDQ�.RGH�'LDJQRVLV�*DVWURHQWHULWLV

.HWHSDWDQ� SHQJRGHDQ� GDUL� VXDWX� GLDJQRVLV� VDQJDW� WHUJDQWXQJ� NHSDGD�

SHODNVDQDDQ� \DQJ� PHQDQJDQL� UHNDP� PHGLV� GDODP� PHODNVDQDNDQ� NHWHSDWDQ�

GLEXWXKNDQ� WHQDJD�UHNDP�PHGLV�VHEDJDL�SHPEHUL�NRGH�GDQ� WHQDJD�.HVHKDWDQ�

ODLQQ\D�� SHQJRGHDQ� \DQJ� DNXUDW�� OHQJNDS� GDQ� NRQVLVWHQ� XQWXN�PHQJKDVLONDQ�

GDWD� NRGH� \DQJ� EHUNXDOLWDV� �+DWWD�� ������ 'LMHODVNDQ� GDODP� MXUQDO +DPLG

������ NHWHSDWDQ� LVL� UHNDP�PHGLV�PHUXSDNDQ�SHUV\DUDWDQ�XQWXN�PHQHQWXNDQ�

GLDJQRVLV��VHKLQJJD�NHUMDVDPD�DQWDUD�GRNWHU�GDQ�FRGHU VDQJDW�EHUSHUDQ�GDODP�

NHWHSDWDQ�GLDJQRVLV�SHQ\DNLW��

%HUGDVDUNDQ� KDVLO� UHYLHZ MXUQDO� �0DUL\DWL� 	� VDUL�� ����� EDKZD�

NHWLGDNDNXUDWDQ� NRGH� GLDJQRVLV� *DVWURHQWHULWLV� $FXWH VHMXPODK �����

3HQHOLWLDQ�LQL�PHQJJXQDNDQ�VDPSHO�VHMXPODK�����GRNXPHQ�UHNDP�PHGLV�NDVXV�

*DVWURHQWHULWLV� $FXWH� GHQJDQ� WHNQLN� VDPSHO� MHQXK�� 3HQJRODKDQ� GDWD� GHQJDQ�

FROOHFWLQJ�� HGLWLQJ�� FODVVLILFDWLRQ� GDQ� SHQ\DMLDQ� GDWD�� -HQLV� DQDOLVLV� \DQJ�

GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�DQDOLVLV�GHVNULSWLI�

%HUGDVDUNDQ� MXUQDO �.DULPDK�� 6HWLDZDQ�� 	� 1XUPDOLD�� �����

PHQMHODVNDQ EDKZD� 7HUGDSDW� DQJND� NHWHSDWDQ� SHQHQWXDQ� NRGH� GLDJQRVLV�

SHQ\DNLW� \DLWX� VHEDQ\DN� ��� GRNXPHQ� UHNDP� PHGLV� GHQJDQ� SHQ\DNLW�

JDVWURHQWHULWLV� DFXWH GDQ� SHQHQWXDQ� NRGH� GLDJQRVLV� WLGDN� WHSDW� VHEDQ\DN� ���

GRNXPHQ�UHNDP�PHGLV�SHQ\DNLW�JDVWURHQWHULWLV�DFXWH� NHWHSDWDQ�SHQJLVLDQ�NRGH�

GLDJQRVLV� SDGD� GRNXPHQ� UHNDP� PHGLV� VDQJDW� SHQWLQJ� NDUHQD� DSDELOD� NRGH�

GLDJQRVLV�WLGDN�WHSDW���WLGDN�VHVXDL�GHQJDQ�,&'����PDND�GDSDW�PHQ\HEDENDQ�

WXUXQQ\D�PXWX�SHOD\DQDQ�GL�UXPDK�VDNLW�

%HUGDVDUNDQ�MXUQDO �*DUPHOLD�	�6KROLKDK������� PHQMHODVNDQ�EDKZD�

SHUVHQWDVH� NHWHSDWDQ� SHPEHULDQ� NRGH� SHQ\DNLW� JDVWURHQWHULWLV� ����� �� GDQ�

SHUVHQWDVH� NHVHVXDLDQ� SHQXOLVDQ� GLDJQRVLV� GHQJDQ� KDVLO� SHPHULNVDDQ�

ODERUDWRULXP� ��� �� ��� NRGH� GLDJQRVLV� JDVWURHQWHULWLV� \DQJ� WHSDW� GHQJDQ�
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SHUVHQWDVH�NHWHSDWDQ�SHPEHULDQ�NRGH�GLDJQRVLV�SHQ\DNLW�JDVWURHQWHULWLV�SDVLHQ�

%3-6�UDZDW�LQDS�

0HQXUXW SHUPHQNHV 1RPRU� ��� WDKXQ� ���� GDODP� SHNHUMDDQQ\D��

SHUHNDP�PHGLV�PHPSXQ\DL�NHZHQDQJDQ�VHVXDL�GHQJDQ�NXDOLILNDVL�3HQGLGLNDQ�

VHEDLPDQD� \DQJ� GLPDNVXV� \DLWX� PHODNVDQDNDQ� HYDOXDVL� NHOHQJNDSDQ� LVL�

GLDJQRVLV� GDQ� 7LQGDNDQ� VHEDJDL� NHWHSDWDQ� SHQJRGHDQ�� .RGH� GLDJQRVLV� \DQJ�

DNXUDW�GLSHUOXNDQ�XQWXN�PHQFDSDL�WXMXDQ�V\VWHP�NODVLILNDVL�GLDJQRVLV�SHQ\DNLW��

VDODK� VDWXQ\D� \DLWX� SHQFDWDWDQ� GDWD� PRUWDOLWDV� GDQ� PRUGLELWDV�0HQXUXW�

RNWDPLDQL]D ������ PHQMHODVNDQ�EDKZD�SHQXOLVDQ�GLDJQRVD�\DQJ�VXOLW�WHUEDFD�

DNDQ� EHUSHQJDUXK� WHUKDGDS� LQIRUPDVL� \DQJ� GLKDVLONDQ�� NDUHQD� DGDQ\D�

NHWLGDNOHQJNDSDQ�GDWD� GDQ�GDSDW�EHUGDPSDN WHUKDGDS�NXDOLWDV� LQIRUPDVL� GDQ�

NHWHSDWDQ�NRGH�� VHODLQ� LWX� MXJD�EHUGDPSDN� WHUKDGDS� UXPDK� VDNLW� \DLWX�GDODP�

VLVWHP� SHPELD\DDQ� -XUQDO .XUQLDZDQ�	�3HUWLZL� ������ PHQMHODVNDQ� EDKZD�

.HWHSDWDQ�NRGH�GLDJQRVLV�GDQ�WLQGDNDQ�VDQJDW�PHPSHQJDUXKL�GDWD�VWDWLVWLN�GDQ�

SHOD\DQDQ� NHVHKDWDQ� VHUWD� SHPED\DUDQ ELD\D� NHVHKDWDQ� \DQJ� DGD� GL� 5XPDK�

6DNLW�� 3HQHQWXDQ� GLDJQRVD� XWDPD� PHUXSDNDQ� WDQJJXQJ� MDZDE� GRNWHU� \DQJ�

PHUDZDW� SDVLHQ� VHODPD� PDVD� SHUDZDWDQ�� GLDPDQD� GDUL� GLDJQRVD� \DQJ� WHODK�

GLWHWDSNDQ�ROHK�GRNWHU�PHUXSDNDQ�VDODK�VDWX�SHUDQ�SHQWLQJ�GDODP�NHDNXUDWDQ�

NRGH�GLDJQRVLV�\DQJ�DNDQ�PHPSHQJDUXL�VLVWHP�SHPELD\DDQ �:LG\DQLQJUXP��

������

'DUL� UHYLHZ� WLJD� MXUQDO� WHUVHEXW� GDSDW� GLVLPSXONDQ� EDKZD� NHWHSDWDQ�

NRGH�JDVWURHQWHULWLV�EHOXP�PHQFDSDL������WHSDW��3DGD�MXUQDO���NHWHSDWDQ�NRGH�

GLDJQRVLV�VHEDQ\DN���������SDGD�MXUQDO���NHWHSDWDQ�NRGH�GLDJQRVLV�VHEDQ\DN�

��� GRNXPHQ� UHNDP� PHGLV� GDUL� ��� VDPSHO�� SDGD� MXUQDO� � NHWHSDWDQ� NRGH�

GLDJQRVLV JDVWURHQWHULWLV VHEDQ\DN��������

%� 0HQGHVNULSVLNDQ�)DNWRU�.HWLGDNWHSDWDQ�.RGH�'LDJQRVLV�*DVWURHQWHULWLV

0HQXUXW�3HUPHQNHV�1RPRU����7DKXQ������WHQWDQJ�3HNHUMDDQ�3HUHNDP�

0HGLV�GLPDQD�VHRUDQJ�OXOXVDQ�UHNDP�PHGLV�\DQJ�WHODK�PHPSXQ\DL�675�GDQ�

6,.� \DQJ� GDSDW� PHODNVDQDNDQ� VLVWHP� NODVLILNDVL� NOLQLV� GDQ� WLQGDNDQ� PHGLV�

VHVXDL� WHUPLQRORJL�PHGLV� \DQJ� EHQDU� PHQXUXW� .XUQLDZDQ�	� 3HUWLZL� ������
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IDNWRU�NHWLGDNWHSDWDQ�NRGH�GDSDW�GLSHQJDUXKL�ROHK���IDNWRU�\DLWX�0DQ �3HWXJDV�

UHNDP� PHGLV� EDJLDQ� SHQJRGHDQ� GL XQLW� UHNDP� PHGLV� UXPDK� VDNLW�

EHUODWDUEHODNDQJ�SHQGLGLNDQ�'��5HNDP�0HGLV���0HWKRGH �DGDQ\D�632�WHUNDLW�

V\VWHP�SHQJRGHDQ�NRGH�GLDJQRVL���0DWHULO �WHUGDSDW�EHUNDV�\DQJ�EHOXP�WHULVL�

GHQJDQ� OHQJNDS���0HFKLQH �GDODP� SHQJRGHDQ� SHWXJDV� PHQJJXQDNDQ� VLVWHP�

\DQJ� DGD� GLNRPSXWHU� GDQ� EXNX� ,&'���� GDQ� ,&'�����0DQH\ �SHQJDJJDUDQ�

SHODWLKDQ� XQWXN� SHWXJDV� NRGHU��0HQXUXW �1LQJW\DV�� 6XJLDUVL�� 	� :DUL\DQWL��

����� SHQ\HEDE� NHVDODKDQ� SHQHWDSDQ� NRGH� GLDJQRVLV� XWDPD� LQL� GLVHEDENDQ�

SHQXOLVDQ�GLDJQRVLV�XWDPD�ROHK�GRNWHU�\DQJ�VHULQJ�PHQXOLVNDQ NRGH�WLGDN�WHSDW

3DGD� -XUQDO�� �0DUL\DWL�	�VDUL������� 3HQ\HEDE�NHWLGDNDNXUDWDQ NRGH�

GLDJQRVLV�JDVWURHQWHULWLV�DFXWH�\DLWX�GDUL�IDFWRU�6'0�GLDQWDUDQ\D�GRNWHU�WLGDN�

PHQXOLV� GLDJQRVLV�GHQJDQ� MHODV�� WHQDJD� UHNDP�PHGLV� WLGDN�PHQJHFHN� OHPEDU�

SHQXQMDQJ� ODLQQ\D�� GDQ� WHQDJD�.HVHKDWDQ� ODLQQ\D \DQJ� WLGDN�PHQDPEDKNDQ�

KDVLO�ODERUDWRULXP�

-XUQDO �� �.DULPDK�� 6HWLDZDQ�� 	� 1XUPDOLD�� ����� SHQ\HEDE

NHWLGDNWHSDWDQ� NRGH� GLDJQRVLV� JDVWURHQWHULWLV� NDUHQD� 6'0� NXUDQJ�

EHUSHQJDODPDQ� GDQ� NXUDQJQ\D� VRVLDOLVDVL� WHUNDLW� SHQJHORODDQ� UHNDP� PHGLV��

VHODLQ� LWX� WLGDN� SHUQDKQ\D� GLODNXNDQ� VRVLDOLVDVL� NHSDGD� GRNWHU� GDQ� SHWXJDV�

UHNDP� PHGLV� WHUNDLW� SHQJHORODDQ� UHNDP� PHGLV�� 2OHK� VHEDE� LWX�� SHUOX�

GLODNVDQDNDQ�NHJLDWDQ�\DQJ�GDSDW�PHQLQJNDWNDQ�NHWHSDWDQ�NRGH�GLDJQRVLV�

-XUQDO� � �*DUPHOLD� 	� 6KROLKDK�� ����� SHQ\HEDE NHWLGDNWHSDWDQ NRGH�

GLDJQRVLV� DGDODK GLVHEDENDQ� GDUL� IDFWRU� 6'0� GLDQWDUDQ\D� GRNWHU� WLGDN�

PHQXOLVNDQ� GLDJQRVLV� GHQJDQ� OHQJNDS� GDQ� FRGHU WLGDN PHQJHFHN� KDVLO�

SHPHULNVDDQ�SHQXQM NXUDQJQ\D�NHJLDWDQ�XSGDWH NRGLQJ�,&'����9HUVL�WHUEDUX�

'DUL� NHWLJD� MXUQDO� WHUVHEXW� GDSDW� GLVLPSXONDQ� EDKZD� IDNWRU� SHQ\HEDE�

NHWLGDNWHSDWDQ� NRGH� GLDJQRVLV� JDVWURHQWHULWLV� WHUGDSDW� SDGD� DVSHN PDQ \DLWX�

GRNWHU� WLGDN�PHQXOLV� GLDJQRVLV� GHQJDQ� MHODV�WLGDN� OHQJNDS�GDQ� WHQDJD� UHNDP�

PHGLV� WLGDN�PHQJHFHN� OHPEDU� SHQXQMDQJ� ODLQQ\D�� � GDUL� DVSHN�PHFKLQH \DLWX�

NXUDQJQ\D� NHJLDWDQ� XSGDWH NRGLQJ� ,&'���� 9HUVL� WHUEDUX�� GDUL� DVSHN�PRQH\�

\DLWX�NXUDQJQ\D�VRVLDOLVDVL�WHUNDLW�SHQJHORODDQ�UHNDP�PHGLV�
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