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'L� GXQLD� LQGXVWUL� VDDW� LQL�� XQWXN� PHPSHUPXGDK� EHEHUDSD� SHNHUMDDQ�

EHEHUDSD�LQGXVWUL�PHPDQIDDWNDQ�WUROL VHEDJDL�VDODK�VDWX�DODW�XQWXN PHQJDQWDU�GDQ�

PHPEDZD�EDUDQJ GDUL�VDWX�WHPSDW�NH�WHPSDW�ODLQQ\D� 6D\DQJQ\D��SHQJJXQDDQ�WUROL�

PDVLK�MXJD�PHQJKDGDSL�NHQGDOD�VHSHUWL�MDWXK�DWDX�WXPSDKQ\D�EDUDQJ�EDZDDQ NHWLND�

PHOHZDWL�MDODQ�PHQDQMDN�DWDXSXQ�PHQXUXQ��0DND�GDUL�LWX��WXMXDQ�GDUL�WXJDV�DNKLU�

LQL� \DLWX� PHUDQFDQJ 6HOI�EDODQFLQJ 7UROOH\� \DQJ� PHUXSDNDQ� WUROL� SHQJDQJNXW�

EDUDQJ GLPDQD�WUROL�LQL�GDSDW�PHQ\HLPEDQJNDQ�EDUDQJ�\DQJ�GLOHWDNNDQ�GL�DWDV�PHMD�

WUROL�GDODP�NRQGLVL�MDODQ�\DQJ�PHQXUXQ�PDXSXQ�PHQDQMDN�

6LVWHP� LQL GLUDQFDQJ�PHQJJXQDNDQ� VHQVRU� ,08� VHEDJDL� VHQVRU� SHPEDFD�

VXGXW�� $UGXLQR� 8QR� VHEDJDL� PLNURNRQWUROHU�� GDQ� PRWRU� GF� VHEDJDL� DNWXDWRU�

6HGDQJNDQ�PHWRGH� NRQWURO� \DQJ� GLJXQDNDQ� GDODP�PHUDQFDQJ� VLVWHP� LQL� DGDODK

PHWRGH� NRQWURO� 3,'�� 2XWSXW NRQWURO 3,'� PHUXSDNDQ� QLODL� 3:0� \DQJ� DNDQ�

EHUSHQJDUXK�SDGD�SHUJHUDNDQ PRWRU�GF�\DQJ�WHUKXEXQJ�GHQJDQ�PHMD�WUROL�

%HUGDVDUNDQ�KDVLO� LPSOHPHQWDVL�NRQWURO \DQJ�WHODK�GLUDQFDQJ� GLEXWXKNDQ�

NRQILJXUDVL� QLODL�.S��.L�� GDQ�.G \DQJ� EHUEHGD�EHGD� EHUJDQWXQJ� SDGD� MDODQ� \DQJ�

GLODOXL�GDQ�EHEDQ�\DQJ�GLEDZD� 3DGD�NRQGLVL�VWDWLV��ZDNWX�\DQJ�GLEXWXKNDQ�VLVWHP�

XQWXN PHQJJHUDNDQ� PHMD� WUROL PHQXMX� NHDGDDQ� VHWWOH ���� GDUL� NHPLULQJDQ� ��Σ

DGDODK���GHWLN��6HGDQJNDQ�SDGD�VDDW�NRQGLVL GLQDPLV��ZDNWX�\DQJ�GLEXWXKNDQ�VLVWHP�

XQWXN� PHQJJHUDNDQ� PHMD� WUROL� NHWLND� PHOHZDWL� WDQMDNDQ� DWDX� WXUXQDQ� GHQJDQ�

NHPLULQJDQ�����GDQ�PHPEDZD�EHEDQ���NJ�PHQXMX�NHDGDDQ�VHWWOH �����DGDODK�����

GHWLN�� 'DUL� KDVLO� LPSOHPHQWDVL� DODW� \DQJ� GLEXDW�� VLVWHP� NHUMD� WUROL� VXGDK� GDSDW�

PHPSHUWDKDQNDQ� NHGDWDUDQ� GDUL� PHMD� WUROL� VDDW� PHOHZDWL� MDODQ� PHQDQMDN� DWDX�

PHQXUXQ�GHQJDQ�VXGXW�NHPLULQJDQ����� KLQJJD������ZDODXSXQ�PDVLK�WHUGDSDW�HUURU�

VWHDG\�VWDWH SDGD�VLVWHP�
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