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6HULQJ� GLWHPXNDQ� GDODP� GXQLD� GHVDLQ� VWUXNWXU� EDQJXQDQ�

\DQJ� VHODOX� PHQMDGL� SULPDGRQD� DGDODK� VXDWX� GHVDLQ� GHQJDQ�

VLVWHP�VWUXNWXU�\DQJ�GLDQJJDS� OXPUDK�DWDX�\DQJ�PXGDK�GDODP�

DVSHN�SHQJHUMDDQ�GDQ�SHPEDQJXQDQQ\D��$GDSXQ�VXDWX�WHURERVDQ�

EDUX��ELDVDQ\D�KDQ\D�GLJXQDNDQ�VHEDJDL�ODQGPDUN�DWDX�EDKNDQ�

KDQ\D� EDKDQ� XML� FRED�� %HEHUDSD� GLDQWDUDQ\D� VHSHUWL� VLVWHP�

VWUXNWXU�UDQJND�EHUWXODQJ�GHQJDQ�EUDFLQJ��VLVWHP�VWUXNWXU�UDQJND�

NDNX�� VLVWHP� VWUXNWXU� WDEXQJ�� VLVWHP� VWUXNWXU� IODW� VODE� �SHODW�

GDWDU���GDQ�EDQ\DN�ODLQQ\D��\DQJ�PDQD�VLVWHP�VWUXNWXU� WHUVHEXW�

PDVLK�EHOXP�XPXP�GLJXQDNDQ�WHUXWDPD�GL�,QGRQHVLD��

3DGD� GHVDLQ� VWUXNWXU� NRQYHQVLRQDO�� KDO� \DQJ� PHUXSDNDQ�

NHXQWXQJDQQ\D�DGDODK�NHPXGDKDQ�GDODP�SHPEDQJXQDQ�GDQ�MXJD�

SHPDKDPDQ� \DQJ� VXGDK� JOREDO�� %HUEHGD� GHQJDQ� NRQVWUXNVL�

GHQJDQ� PHWRGH� IODW� VODE��0HWRGH� IODW� VODE�PHUXSDNDQ� PHWRGH�

NRQVWUXNVL�SHODW�EHWRQ�EHUWXODQJ�WDQSD�PHQJJXQDNDQ�EDORN��$GD�

EHEHUDSD�NHXQJJXODQ�NRQVUXNVL�PHQJJXQDNDQ�PHWRGH�IODW�VODE��

GLDQWDUDQ\D�SHQJKHPDWDQ�SHQJJXQDDQ�SODIRQ��SHQXODQJDQ�\DQJ�

OHELK� VHGHUKDQD� VHUWD�SHPDVDQJDQ�SHUDQFDK�GDQ� MXJD�EHNLVWLQJ�

\DQJ� OHELK� VHGLNLW� DWDX� HNRQRPLV�� .RQVWUXNVL� PHQJJXQDNDQ�

PHWRGH� IODW� VODE� GDSDW� PHUHGXNVL� NHWLQJJLDQ� DQWDU� ODQWDL��

DNLEDWQ\D� HIHN� ODWHUDO� GDUL� JHPSD� EXPL� WHUKDGDS� JHGXQJ� MXJD�
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WHUNXUDQJL��'DSDW�GLVLPSXONDQ�EDKZD�PHWRGH�NRQVWUXNVL�IODW�VODE�

PHUXSDNDQ�VDODK�VDWX�PHWRGH�\DQJ�FXNXS�³VLPSOH´��

3DGD� SUR\HN� DNKLU� LQL� PHWRGH� VWUXNWXU� \DQJ� GLJXQDNDQ�

DGDODK�FRPSRVLWH�IODW�VODE��6HEDJDLPDQD�NHOHELKDQ�GDUL�IODW�VODE�

VHQGLUL�\DQJ�EHUWXMXDQ�XQWXN�PHPEXDW�VXDWX�GHVDLQ�NRQVWUXNVL�

PHQMDGL� OHELK� VHGHUKDQD�� GLWDPEDK� ODJL� GHQJDQ�

PHQJJDEXQJNDQQ\D�GHQJDQ�SHODW�NRPSRVLW�DWDX�ERQGHN��

���� %DWDVDQ�0DVDODK�

'DODP�SUR\HN�DNKLU�LQL�SHUKLWXQJDQ�\DQJ�GLODNXNDQ�KDQ\D�

SDGD� VWUXNWXU� DWDV� EDQJXQDQ� PHOLSXWL� NRORP�� SHODW�� GDQ�

VKHDUZDOO�� VHUWD� PHQJJXQDNDQ� 61,������������� 61,����

���������� GDQ� 61,������������� VHEDJDL� DFXDQ�� GDQ� MXJD�

PHQJJXQDNDQ�EDQWXDQ�GDUL�DSOLNDVL�GHVDLQ�GDQ�DQDOLVLV�EHUXSD��

(7$%6�Y����GDQ�$XWR&$'���

���� 7XMXDQ�GDQ�0DQIDDW�3HQHOLWLDQ�

7XMXDQ� GDUL� SUR\HN� DNKLU� LQL� PDPSX� PHQGHVDLQ� VWUXNWXU�

JHGXQJ� NDQWRU� ��� ODQWDL� GHQJDQ� PHQJJXQDNDQ� FRPSRVLWH� IODW�

VODE�SDGD�ZLOD\DK�UDZDQ�JHPSD�

0DQIDDW� GDUL� SUR\HN� DNKLU� LQL� XQWXN� PHQMDGL� VDODK� VDWX�

FRQWRK�GDODP�SHUNHPEDQJDQ�GHVDLQ�VWUXNWXU�JHGXQJ�EHUWLQJNDW�

WLQJJL� \DQJ� PHOLSXWL� NHPXGDKDQ� GDODP� VHJL� SHUKLWXQJDQ� GDQ�
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DQDOLVLV� XQWXN� VXDWX� VWUXNWXU� JHGXQJ� EHUWLQJNDW� WLQJJL� GL�

,QGRQHVLD��
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