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$%675$.

6LVWHP� WHQDJD� OLVWULN� VHFDUD� XPXP� WHUGLUL� GDUL� XQLW�XQLW� SHPEDQJNLW� \DQJ� WHUKXEXQJ�
GHQJDQ� VDOXUDQ� XQWXN� PHOD\DQL� EHEDQ�� 6LVWHP� WHQDJD� OLVWULN� \DQJ� PHPLOLNL� EDQ\DN�
PHVLQ�ELDVDQ\D�PHQ\DOXUNDQ�GD\D�NHEHEDQ�PHODOXL�VDOXUDQ�LQWHUNRQHNVL��7XMXDQ�XWDPD�
GDUL� VLVWHP� VDOXUDQ� LQWHUNRQHNVL� DGDODK� XQWXN� PHQMDJD� NRQWLQXLWDV� GDQ� NHWHUVHGLDDQ�
WHQDJD� OLVWULN� WHUKDGDS�NHEXWXKDQ�EHEDQ�\DQJ� WHUXV�PHQLQJNDW��6HPDNLQ�EHUNHPEDQJ�
VLVWHP� WHQDJD� OLVWULN� GDSDW� PHQJDNLEDWNDQ� OHPDKQ\D� SHUIRUPDVL� VLVWHP� NHWLND�
PHQJDODPL�JDQJJXDQ��6DODK� VDWX�HIHN�JDQJJXDQ�DGDODK�RVLODVL� HOHNWURPDJQHWLN�\DQJ�
MLND�WLGDN�GLUHGDP�GHQJDQ�EDLN�PDND�VLVWHP�DNDQ�WHUJDQJJX�GDQ�GDSDW�NHOXDU�GDUL�DUHD�
NHVWDELODQQ\D�VHKLQJJD�PHQJDNLEDWNDQ�SHQJDUXK�\DQJ�OHELK�EXUXN�VHSHUWL�SHPDGDPDQ�
WRWDO��EODFN�RXW�� 3HQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN�PHQJNDML�GDPSDN�VWDELOLWDV�IUHNXHQVL�
\DQJ� GLWLPEXONDQ� PDVXNQ\D� 3/7%� 6LGUDS� ��� 0:� GDODP� ,QWHUNRQHNVL� 6LVWHP�
.HOLVWULNDQ� 6XOVHOEDU� PHQJJXQDNDQ� SHPRGHODQ� VLPXODVL� NRPSXWHU� GHQJDQ� PHWRGH�
$OJRULWPD� *HQHWLND� VHKLQJJD� GLGDSDWNDQ� VXDWX� SRPHGHODQ� WHQWDQJ� EDJDLPDQD�
PHQJDWDVL�VWXGL�VWDELOLWDV�VLVWHP�NHOLVWULNDQ�\DQJ�DGD�GL�,QWHUNRQHNVL�6LVWHP�.HOLVWULNDQ�
6XOVHOEDU�

.DWD .XQFL��$QDOLVLV��)UHNXHQVL��$OJRULWPD�*HQHWLND

,�3(1'$+8/8$1��

3HPEDQJXQDQ� SHPEDQJNLW� WHQDJD� OLVWULN� HQHUJL� WHUEDUXNDQ� GDODP� 6LVWHP�

.HOVLWULNDQ�6XOVHOEDU�GLKDUDSNDQ�PDPSX�PHQRSDQJ�NHEXWXKDQ�HQHUJL� OLVWULN�\DQJ�

DGD�SDGD�VLVWHP�WHUVHEXW�\DQJ�WHODK�WHULQWHUNRQHNVL�DQWDUD�WLJD�SURYLQVL�\DQJ�DGD�GL�

3XODX�6XODZHVL�\DLWX�6XODZHVL�6HODWDQ��6XODZHVL�%DUDW�GDQ�6XODZHVL�7HQJDK��+DO�

LQL� MXJD� GLGDVDUL� UHQFDQD� SHPHULQWDK� SXVDW� ������� 0:� XQWXN� ,QGRQHVLD� GDODP�

PHPDMXNDQ�SHUHNRQRPLDQ�\DQJ�DGD�GL�1HJDUD�,QGRQHVLD��3DGD�6LVWHP�.HOLVWULNDQ�

6XOVHOEDU�SHUPDVDODKDQ�ERWWOH�QHFN�VDQJDWODK�PHUXJLNDQ�VLVWHP��+DO�LQL�GLVHEDENDQ�

EHVDUQ\D� VXVXW� WUDQVPLVL� \DQJ� WLPEXO� DNLEDW� MDUDN� WHPSXK� DQWDUD� XQLW�XQLW�
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SHPEDQJNLW� VDQJDW� MDXK� GDUL� VXPEHU� EHEDQ�� +DO� LQL� WHUOLKDW� EHEHUDSD� XQLW�

SHPEDQJNLW�VHSHUWL�3/7*8�6HQJNDQJ��3/78�%DUUX��3/7$�%DNDUX�GDQ�3/7$�3RVR�

WHUOHWDN� GL� VHEHODK� XWDUD� VLVWHP� GDQ� SXVDW� EHEDQ� GDODP� KDO� LQL� SXVDW� NRWD� GDQ�

LQGXVWU\�NHEDQ\DNDQ�EHUDGD�GL�VHEHODK�VHODWDQ��6XDWX�VROXVL�\DQJ�WHSDW�GDODP�KDO�

PHQJDWDVL� SHUVRDODQ� WHUVHEXW� \DLWX� DGDQ\D� SHQHPSDWDQ� XQLW� XQLW� SHPEDQJNLW� GL�

VHEHODK� VHODWDQ� VHKLQJJD� NHVWDELODQ� NHEXWXKDQ� SHQ\DOXUDQ� HQHUJL� OLVWULN� GDSDW�

WHUMDJD�� $GDQ\D� SHPEDQJXQ� NHGXD� WLWLN� SHPEDQJNLW� LQL� GLKDUDSNDQ� PDPSX�

PHPSHUEDLNL� NRQGLVL� VLVWHP� VHKLQJJD� VXVXW� WUDQVPLVL� GDSDW� GL� UHGXNVL� GDQ�

NHDQGDODQ�VLVWHP�PHQLQJNDW�

3HPEDQJNLW� /LVWULN� 7HQDJD� %D\X PHUXSDNDQ� VDODK� VDWX� MHQLV� SHPEDQJNLW�

GHQJDQ�NDWHJRUL� UDPDK� OLQJNXQJDQ��+DO� LWX�GLNDUHQDNDQ� MHQLV�HQHUJL�SULPHU� \DQJ�

GLJXQDNDQ� XQWXN� GLNRQYHUVL�PHQMDGL� VHEXDK� HQHUJL� OLVWULN� \DQJ� GDSDW� GLJXQDNDQ�

NRQVXPHQ�DGDODK�ED\X�DWDX�DQJLQ�GLPDQD�MHQLV�HQHUJL�LQL�PXGDK�GLGDSDW�GDQ�WLGDN�

PHQJKDVLONDQ� HPLVL� NH� OLQJNXQJDQ� $GDQ\D� SHPEDQJXQDQ� 3HPEDQJNLW� /LVWULN�

7HQDJD� %D\X� �3/7%�� ��� 0:� \DQJ� WHUOHWDN� GL� .DEXSDWHQ� 6LGUDS� SDVWL� DNDQ�

PHPEDZD� SHQJDUXK� EHVDU� WHUKDGDS� NHVWDELODQ� IUHNXHQVL� GDQ� WHJDQJDQ� \DQJ� DGD�

SDGD�VLVWHP��+DO�WHUVHEXW�GLNDUHQDNDQ�MHQLV�SHPEDQJNLW�LQL�PHUXSDNDQ�SHPEDQJNLW�

GHQJDQ� ELD\D� RSHUDVLRQDO� \DQJ� UHQGDK� GDQ� DNDQ� PHQMDGL� VNDOD� SULRULWDV� GDODP�

SHQJJXQDDQ\D�VHEHOXP�MHQLV�SHPEDQJNLW�WHQDJD�WHUPDO�GL�PDVXNNDQ�NH�VLVWHP�

9DULDEOH� DQJLQ� PHQLPEXONDQ� PDVDODK� PDQDMHPHQ VLVWHP� MDULQJDQ� OLVWULN�

OHELK� VHGLNLW� GDULSDGD� \DQJ� GLKDUDSNDQ� ROHK� SLKDN�SLKDN� \DQJ� VNHSWLV��

.HWLGDNVWDELODQ� SHUPLQWDDQ� HQHUJL� GDQ� NHEXWXKDQ� XQWXN� PHOLQGXQJL� JDJDOQ\D�

SHPEDQJNLW� OLVWULN� NRQYHQVLRQDO� PHPHQXKL� NHEXWXKDQ� WHUVHEXW�� VHVXQJJXKQ\D�

PHPEXWXKNDQ�VLVWHP�MDULQJDQ�OLVWULN�\DQJ�OHELK�IOHNVLEHO�GDULSDGD�WHQDJD�DQJLQ��GDQ�

SHQJDODPDQ� GXQLD� Q\DWD� WHODK� PHQXQMXNDQ� EDKZD� VLVWHP� SHPEDQJNLW� OLVWULN�

QDVLRQDO�PDPSX�PHQMDODQNDQ�WXJDV�WHUVHEXW��3DGD�PDODP�EHUDQJLQ��VHEDJDL�FRQWRK��

WXUELQ� DQJLQ� ���� SHPEDQJNLW� OLVWULN� GL� EDJLDQ� EDUDW� 'HQPDUN�� WDSL� NHNXDWDQQ\D�

WHODK�WHUEXNWL�GDSDW�GLDWXU��
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,,�0(72'(�3(1(/,7,$1

$OJRULWPD�*HQHWLND�DGDODK�WHNQLN�SHQFDULDQ�KHXULVWLN�\DQJ�GLGDVDUNDQ�SDGD�

JDJDVDQ� HYROXVL� VHOHNVL� DODP� GDQ� JHQHWLN�� $OJRULWPD� LQL� PHPDQIDDWNDQ� SURVHV�

VHOHNVL�DODPLDK�\DQJ�GLNHQDO�GHQJDQ�SURVHV�HYROXVL��'DODP�SURVHV�HYROXVL��LQGLYLGX�

VHFDUD� WHUXV� PHQHUXV� PHQJDODPL� SHUXEDKDQ� JHQ� XQWXN� PHQ\XVXDLNDQ� GHQJDQ�

OLQJNXQJDQ�KLGXSQ\D��³KDQ\D�LQGLYLGX�LQGLYLGX�\DQJ�NXDW�GDQ�PDPSX�EHUWDKDQ´��

3HOHWDNDQ�SULQVLS�GDVDU� VHNDOLJXV�SHQFLSWD�DOJRULWPD�JHQHWLND� DGDODK� -RKQ�

+ROODQG��$OJRULWPD�JHQHWLND�PHQJJXQDNDQ�DQDORJL�VHFDUD�ODQJVXQJ�GDUL�NHELDVDDQ�

\DQJ�GLDODPL�\DLWX�VHOHNVL�DODP��$OJRULWPD�LQL�EHNHUMD�GHQJDQ�VHEXDK�SRSXODVL�\DQJ�

WHUGLUL�GDUL�LQGLYLGX�LQGLYLGX�\DQJ�PDVLQJ�PDVLQJ�PHPSUHVHQWDVLNDQ�VHEXDK�VROXVL�

\DQJ� PXQJNLQ� EDJL� SHUVRDODQ� \DQJ� DGD�� 'DODP� NDLWDQ� LQL�� LQGLYLGX� \DQJ

GLODPEDQJNDQ� GHQJDQ� VHEXDK� QLODL� ILWQHVV� \DQJ� DNDQ� GLJXQDNDQ� XQWXN� PHQFDUL�

VROXVL�WHUEDLN�GDUL�SHUVRDODQ�\DQJ�DGD�

8QWXN� PHPHULNVD� KDVLO� RSWLPDVL� NLWD� PHPEXWXKNDQ� IXQJVL� ILWQHVV�� \DQJ�

PHQDQGDNDQ�JDPEDUDQ�KDVLO��VROXVL��\DQJ�VXGDK�GLNRGHNDQ��6HODPD�EHUMDODQ��LQGXN�

KDUXV� GLJXQDNDQ� XQWXN� UHSURGXNVL�� SLQGDK� VLODQJ� GDQ�PXWDVL� XQWXN�PHQFLSWDNDQ�

NHWXUXQDQ��-LND�DOJRULWPD�JHQHWLND�GL�GHVLJQ�VHFDUD�EDLN��SRSXODVL�DNDQ�PHQJDODPL�

NRQYHUJHQVL�GDQ�DNDQ�GLKDVLONDQ�VHEXDK�SRSXODVL�\DQJ�RSWLPXP��

�� .RPSRQHQ�NRPSRQHQ $OJRULWPD�*HQHWLND

D� 6NHPD�3HQJNRGHDQ

7HUGDSDW�WLJD�VNHPD�\DQJ�SDOLQJ�XPXP�GLJXQDNDQ�GDODP�SHQJNRGHDQ��\DLWX�

�� 5HDO�QXPEHU�HQFRGLQJ��3DGD�VNHPD�LQL��QLODL�JHQ�EHUDGD�GDODP�LQWHUYDO�>��5@��

GLPDQD�5�DGDODK�ELODQJDQ�UHDO�SRVLWLI�GDQ�ELDVDQ\D�5 ���

�� 'LVFUHWH�GHFLPDO� HQFRGLQJ��6HWLDS� JHQ�ELDV�EHUQLODL� VDODK� VDWX�ELODQJDQ�EXODW�

GDODP�LQWHUYDO�>���@�

�� %LQDU\�HQFRGLQJ��6HWLDS�JHQ�KDQ\�ELDV�EHUQLODL���DWDX����
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E� 1LODL�)LWQHVV

6XDWX� LQGLYLGX� GLHYDOXDVL� EHUGDVDUNDQ� VXDWX� IXQJVL� WHUWHQWX� VHEDJDL� XNXUDQ�

SHUIRUPDQVLQ\D��'L�GDODP�HYROXVL�DODP��LQGLYLGX�\DQJ�EHUQLODL�ILWQHVV�\DQJ�WLQJJL�

DNDQ�EHUWDKDQ�KLGXS��6HGDQJDNDQ�LQGLYLGX�\DQJ�EHUQLODL�ILWQHVV�UHQGDK�DNDQ�PDWL�

F� 6HOHNVL�2UDQJ�7XD

3HPLOLKDQ�GXD�EXDK�NURPRVRP�VHEDJDL�RUDQJ� WXD�� \DQJ�DNDQ�GLSLQGDK�VLODQJNDQ��

ELDVDQ\D� GLODNXNDQ� VHFDUD� SURSRUVLRQDO� VHVXDL� GHQJDQ� QLODL� ILWQHVVQ\D�� 6XDWX�

PHWRGH�VHOHNVL�XPXP�\DQJ�GLJXQDNDQ�DGDODK�URXOHWWH�ZKHHO �URGD�URXOHWWH���6HVXDL�

GHQJDQ�QDPDQ\D��PHWRGH�LQL�PHQLUXNDQ�SHUPDLQDQ�URXOHWWH�ZKHHO GLPDQD�PDVLQJ�

PDVLQJ� NURPRVRP� PHQHPSDWL� SRWRQJDQ� OLQJNDUDQ� SDGD� URGD� URXOHWWH� VHFDUD�

SURSRUVLRQDO�VHVXDL�GHQJDQ�QODL�ILWQHVVQ\D��

G� 3LQGDK�6LODQJ

6DODK�VDWX�NRPSRQHQ�\DQJ�SHQWLQJ�GDODP�DOJRULWPD�JHQHWLND�DGDODK�FURVVRYHU DWDX�

SLQGDK� VLODQJ�� 6HEXDK� NURPRVRP� \DQJ� PHQJDUDK� SDGD� VROXVL� \DQJ� EDJXV� ELDV�

GLSHUROHK�GDUL�SURVHV�PHPLQGDK�VLODQJNDQ�GXD�EXDK�NURPRVRP�3LQGDK�VLODQJ�GDSDW�

GLODNXNDQ� GDODP� EHEHUDSD� FDUD� EHUEHGD�� <DQJ� SDOLQJ� VHGHUKDQD� DGDODK� SLQGDK�

VLODQJ� VDWX� WLWLN� SRWRQJ� �RQH�SRLQW� FURVVRYHU��� 6XDWX� WLWLN� SRWRQJ� GLSLOLK� VHFDUD�

UDQGRP��NHPXGLDQ�EDJLDQ�XWDPD�GDUL�RUDQJ�WXD���GLJDEXQJNDQ�GHQJDQ�EDJLDQ�NHGXD�

GDUL�RUDQJ�WXD���

H� 0XWDVL

3URVHGXU� PXWDVL� VDQJDWODK� VHGHUKDQD�� 8QWXN� VHPXD� JHQ� \DQJ� DGD�� MLND� ELODQJDQ�

UDQGRP� \DQJ� GLEDQJNLWNDQ� NXUDQJ� GDUL� SUREDELOLWDV�PXWDVL� 3PXW \DQJ� GLWHQWXNDQ�

PDND� XEDK� JHQ� WHUVHEXW� PHQMDGL� QLODL� NHEDOLNDQQ\D� �GDODP� ELQDU\� HQFRGLQJ�� ��

GLXEDK���GDQ���GLXEDK�����3DGD�DOJRULWPD�JHQHWLND�VHGHUKDQD��QLODL�3PXW DGDODK�WHWDS�

VHODPD�HYROXVL�

I� (OLWLVPH

.DUHQD� VHOHNVL� GLODNXNDQ� VHFDUD� UDQGRP�� PDND� WLGDN� DGD� MDPLQDQ� EDKZD� VXDWX�

LQGLYLGX�EHUQLODL�ILWQHVV�WHUWLQJJL�DNDQ�VHODOX�WHUSLOLK��8QWXN�PHQMDJD�DJDU�LQGLYLGX�

EHUQLODL� ILWQHVV� WHUWLQJJL� WLGDN�KLODQJ�VHODPD�HYROXVL��PDND�SHUOX�GLEXDW�VDWX�DWDX�

EHEHUDSD�NRSLQ\D��3URVHGXU�LQL�GLNHQDO�HOLWLVP��
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J� 3HUJDQWLDQ�3RSXODVL

'DODP� $OJRULWPD� *HQHWLND� GLNHQDO� VNHPD� SHUJDQWLDQ� SRSXODVL� \DQJ� GLVHEXW�

JHQHUDWLRQDO�UHSODFHPHQW��\DQJ�EHUDUWL�VHPXD�LQGLYLGX��PLVDONDQ�1�LQGLYLGX�GDODP�

VXDWX�SRSXODVL��GDUL�VDWX�JHQHUDVL�GLJDQWLNDQ�VHNDOLJXV�ROHK�1�LQGLYLGX�EDUX�KDVLO�

SLQGDK�VLODQJ�GDQ�PXWDVL�

,,,�+$6,/�'$1�3(0%$+$6$1

$�$QDOLVLV�<DQJ�7HODK�'LODNXNDQ

D� 6LPXODVL�IUHNXHQVL�PDVXNQ\D�3/7% 6LGUDS

%86����N9

*DPEDU����6LPXODVL�IUHNXHQVL�PDVXNQ\D�3/7% 6LGUDS %XV�����N9
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%86����N9

*DPEDU���6LPXODVL�IUHNXHQVL�PDVXNQ\D�3/7% 6LGUDS %XV�����N9

%86���N9

*DPEDU���6LPXODVL�IUHNXHQVL�PDVXNQ\D�3/7% 6LGUDS %XV����N9

NRQGLVL NHVWDELODQ IUHNXHQVL SDGD VLVWHP 6XOEDJVHO VHWHODK PDVXNQ\D 3/7%� 6LGUDS�

PHQJDODPL�SHUXEDKDQ�\DNQL�PHQJDODPL�NHQDLNDQ�IUHNXHQVL�GDUL����+]�PHQMDGL�����

+]��0HVLNLSXQ�DZDOQ\D�PHQJDODPL�NHQDLNDQ�IUHNXHQVL�\DQJ�FXNXS�WLQJJL�\DNQL�����

+]��VHWHODK�EHEHUDSD�GHWLN�IUHNXHQVL�FHQGHUXQJ�PHQXMX�VWDELO�GDQ�PDVLK�GDODP�EDWDV�

WROHUDQVL�IUHNXHQVL�OLVWULN�GL ,QGRQHVLD�
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E�6LPXODVL�7HJDQJDQ�'LS

*DPEDU����6LPXODVL�7HJDQJDQ�'LS

3DGD� WDKXQ������VHPHVWHU� ,� VLVWHP�VXOVHO� UHQFDQDQ\D�DNDQ�GLEHEDQL�GHQJDQ�VPHOWHU�

ROHK�37�<LQ\L VHEHVDU ���0:��VHKLQJJD�WRWDO�NHVHOXUXKDQ�EHEDQ�EHEDQ�VPHOWHU�SDGD�

WDKXQ����� DGDODK�VHEHVDU�����0:�
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*DPEDU���*HORPEDQJ�7HJDQJDQ�'LS

PHQXQMXNNDQ� SDGD� WLWLN� LQL� WHUMDGL� SHQXUXQDQ� WHJDQJDQ� SDGD� WLDS� IDVD� \DLWX�� IDVD� 5�

VHEHVDU�����± ���� ��N9�� IDVD�6�VHEHVDU��N9��GDQ� IDVD�7�VHEHVDU��N9�� *DPEDU�)��

PHQXQMXNNDQ�NRQGLVL�QRUPDO�SDGD�OLQH�VLGUDS�SDUHSDUH��7HJDQJDQ�GLS�DNLEDW��6ZLWFKLQJ�
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VPHOWHU�KDQ\D�WHUMDGL�GL�OLQH�%XOXNXPED�-HQHSRQWR�

%�3HPEDKDVDQ

3DGD�*DPEDU�$�� PHQXQMXNNDQ�WDPSLODQ�JUDILN�IUHNXHQVL�SDGD WLWLN EXV�3DPRQD�GDQ�

EXV�/DWXSSD��WDPSDN�EDKZDVDQ\D VDDW 3/7%�GLLQMHNVL�PDVXN NH�GDODP�VLVWHP�WHUMDGL�

IOXNWXDVL�DWDX�NHQDLNDQ�IUHNXHQVL� WHSDWQ\D�SDGD�EXV�3DPRQD�GDQ�/DWXSSD��.HQDLNDQ�

IUHNXHQVL LQL WHUMDGL�VDPSDL GHWLN�NH������VHEHVDU������+]� ODOX� WXUXQ�SDGD�IUHNXHQVL�

�����+]�SDGD�GHWLN�NH������ GDQ�VHODQMXWQ\D�

*DPEDU�%��PHQXQMXNNDQ�WDPSLODQ�JUDILN�IUHNXHQVL�SDGD WLWLN EXV�%DNDUX�7DQMXQJ�
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