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1DUNRED�DGDODK�]DW�\DQJ�GDSDW�PHQLPEXONDQ�SHQJDUXK�WHUWHQWX�EDJL�PHUHND�\DQJ�PHQJJXQDNDQQ\D�GHQJDQ�FDUD�

PHPDVXNNDQ� REDW� WHUVHEXW� NH� GDODP� WXEXKQ\D�� SHQJDUXK� WHUVHEXW� EHUXSD� SHPELDVDQ�� KLODQJQ\D� UDVD� VDNLW�

UDQJVDQJDQ�� VHPDQJDW� GDQ� KDOXVLQDVL��'HQJDQ� WLPEXOQ\D� HIHN� KDOXVLQDVL� LQLODK� \DQJ�PHQ\HEDENDQ� NHORPSRN�

PDV\DUDNDW�WHUXWDPD�GL�NDODQJDQ�UHPDMD�LQJLQ�PHQJJXQDNDQ�QDUNRED�PHVNLSXQ�WLGDN�PHQGHULWD�DSD�DSD��+DO�

LQLODK�\DQJ�PHQJDNLEDWNDQ�WHUMDGLQ\D�SHQ\DODKJXQDDQ�QDUNRED��3HQ\DODKJXQDDQ�QDUNRED�WHUXWDPD�GL�NDODQJDQ�

SHODMDU��SDGD�XPXPQ\D�GLODNXNDQ�DWDX�GLDZDOL� GHQJDQ�FRED�FRED�� ODOX�NHWDJLKDQ��5HPDMD� ELDVDQ\D�PHQFRED�

PHPDNDL�QDUNRED�GHQJDQ�DQJJDSDQ��2OHK�NDUHQD�LWX��NHKDGLUDQ�DODW�EDQWX�EHUEDVLV�SDNDU�\DQJ�NLWD�NHQDO�GHQJDQ�

VLVWHP� SDNDU� GLUDVDNDQ� SHUOX� PHQJLQJDW� NHQGDOD� \DQJ� PXQJNLQ� GLKDGDSL� GRNWHU� DWDX� DKOL� SDNDU� GDODP�

PHQJLGHQWLILNDVL�MHQLV�QDUNRED��6LVWHP�SDNDU�MXJD�PHQJHILVLHQNDQ�ZDNWX�GDQ�NLQHUMD�EDJL�GRNWHU�DWDX�DKOL�SDNDU�

GDODP� PHQJKDGDSL� SDVLHQ�� GDQ� KDPEDWDQ� \DQJ� PXQJNLQ� GLKDGDSL� WDGL� ELVD� GLPLQLPDOLVLU� GHQJDQ� DGDQ\D�

WHNQRORJL�VHSHUWL�LQL�7HNQRORJL�GDSDW�PHPEDQWX�SDUD�DKOL�SDNDU�GDODP�PHODNXNDQ�LGHQWLILNDVL�MHQLV�QDUNRED�\DQJ�

GLJXQDNDQ��VHKLQJJD�SHOD\DQDQ�GDODP�KDO�LQL�PHQMDGL�OHELK�SUDNWLV��FHSDW�GDQ�HIHNWLI��

�

.DWD�.XQFL��1DUNRED��6LVWHP�3DNDU��3HOD\DQDQ�GDQ�3HQ\DODKJXQDDQ�

�

��� 3(1'$+8/8$1�

�����/DWDU�%HODNDQJ�

1DUNRED� DGDODK� ]DW� \DQJ� GDSDW� PHQLPEXONDQ�

SHQJDUXK� WHUWHQWX� EDJL� PHUHND� \DQJ�

PHQJJXQDNDQQ\D� GHQJDQ� FDUD� PHPDVXNNDQ� REDW�

WHUVHEXW� NH� GDODP� WXEXKQ\D�� SHQJDUXK� WHUVHEXW�

EHUXSD�SHPELDVDQ��KLODQJQ\D�UDVD�VDNLW�UDQJVDQJDQ��

VHPDQJDW� GDQ� KDOXVLQDVL�� 'HQJDQ� WLPEXOQ\D� HIHN�

KDOXVLQDVL� LQLODK� \DQJ� PHQ\HEDENDQ� NHORPSRN�

PDV\DUDNDW� WHUXWDPD� GL� NDODQJDQ� UHPDMD� LQJLQ�

PHQJJXQDNDQ� QDUNRED� PHVNLSXQ� WLGDN� PHQGHULWD�

DSD�DSD��+DO� LQLODK� \DQJ�PHQJDNLEDWNDQ� WHUMDGLQ\D�

SHQ\DODKJXQDDQ�QDUNRED��%11��������

3HQ\DODKJXQDDQ�QDUNRED�SDGD�UHPDMD�WHUMDGL�NDUHQD�

IDNWRU� SHQJDUXK� NRQGLVL� NHOXDUJD� GDQ� OLQJNXQJDQ��

'DODP� KDO� LQL� NRQGLVL� NHOXDUJD� GLWDQGDL� GHQJDQ�

NHXWXKDQ�NHOXDUJD�� NHVLEXNDQ�RUDQJ� WXD��KXEXQJDQ�

LQWHUSHUVRQDO�DQWDU�NHOXDUJD��GDSDW�PHUXSDNDQ�IDNWRU�

\DQJ�EHUSHUDQ�VHUWD�SDGD�SHQ\DODKJXQDDQ�QDUNRED��

6HODLQ� SDGD� NHOXDUJD�� OLQJNXQJDQ� VHSHUWL� KDOQ\D�

OLQJNXQJDQ� VHNRODK� \DQJ� WLGDN� EDLN� GDSDW�

PHQFLSWDNDQ� VLVZD� WLGDN� WHUEHEDV� GDUL� SHQJDUXK�

QDUNRED�GDQ�GDSDW�PHQLQJNDWNDQ� MXPODK�SHQJJXQD�

QDUNRED� GL� NDODQJDQ� UHPDMD�� 3HQ\DODKJXQDDQ�

QDUNRED� WHUXWDPD� GL� NDODQJDQ� SHODMDU�� SDGD�

XPXPQ\D�GLODNXNDQ�DWDX�GLDZDOL�GHQJDQ�FRED�FRED��

ODOX�NHWDJLKDQ��5HPDMD�ELDVDQ\D�PHQFRED�PHPDNDL�

QDUNRED�GHQJDQ�DQJJDSDQ�1DUNRED�LWX�PHQJDVLNDQ��

6HODLQ�LWX��GL�PDVD�UHPDMD�\DQJ�ODELO�ELDVDQ\D�SDUD�

UHPDMD� PHPEXWXKNDQ� WHPSDW� XQWXN� PHQFXUDKNDQ�

PDVDODK�PHUHND��.HWLND�SDUD�UHPDMD�WLGDN�PHPLOLNL�

KDO� WHUVHEXW�� PDND� QDUNRED� GL� MDGLNDQ� VROXVL��

7HUMDGLQ\D�SHQ\DODKJXQDDQ�QDUNRED�VHEDJLDQ�EHVDU�

GLPXODL� VHMDN� XVLD� UHPDMD�� NDUHQD� UHPDMD� SDOLQJ�

PXGDK�GLSHQJDUXKL�ROHK�WHPDQ�VHED\DQ\D�WHUPDVXN�

GDODP�SHQJJXQDDQ�QDUNRED��3DUD�UHPDMD�PHOLKDW�KDO�

WHUVHEXW�VHEDJDL�WUHQG�EDJL�UHPDMD��6HPHQWDUD�XSD\D�

SHQFHJDKDQ� \DQJ� GLODNXNDQ� RUDQJ� WXD� GHQJDQ�

PHQDVHKDWL� FHQGHUXQJ� WLGDN� GLGHQJDUNDQ� ROHK�

NDODQJDQ�UHPDMD���%11��������

8QWXN� PHQJHWDKXL� MHQLV� QDUNRED� \DQJ� GLJXQDNDQ�

EHUGDVDUNDQ� JHMDOD� DWDXSXQ� FLUL�FLUL� GDUL� SHQJJXQD�

QDUNRED��PDND�GLSHUOXNDQ�VXDWX�VLVWHP�SDNDU��H[SHUW�

V\VWHP��\DQJ�EHUIXQJVL�XQWXN�PHQJJDQWLNDQ�SHUDQDQ�

SLKDN�NHSROLVLDQ�GDODP�PHQDQJDQL�NHQDNDODQ�UHPDMD�

\DQJ�GLODWDUEHODNDQJL�ROHK�SHQ\DODKJXQDDQ�QDUNRED��

6LVWHP�SDNDU�WHUVHEXW�GDSDW�PHQJHWDKXL�FLUL�FLUL�GDQ�

MHQLV� QDUNRED� \DQJ� GLJXQDNDQ� ROHK� SHQJJXQD�

QDUNRED��6LVWHP�SDNDU��H[SHUW�V\VWHP��DGDODK�VLVWHP�

\DQJ�EHUXVDKD�PHQJDGRSVL�SHQJHWDKXDQ�PDQXVLD�NH�

NRPSXWHU�� DJDU� NRPSXWHU� GDSDW� PHQ\HOHVDLNDQ�

PDVDODK�VHSHUWL�\DQJ�ELDVD�GLODNXNDQ�ROHK�SDUD�DKOL��

,GH� GDVDUQ\D� DGDODK� NHSDNDUDQ� GLWUDQVIHU� GDUL�

VHRUDQJ�SDNDU�NH� NRPSXWHU��SHQJHWDKXDQ� \DQJ�DGD�

GLVLPSDQ� GDODP� NRPSXWHU�� GDQ� SHQJJXQD� GDSDW�

EHUNRQVXOWDVL�SDGD�NRPSXWHU�LWX�XQWXN�VXDWX�QDVHKDW��

ODOX� NRPSXWHU� GDSDW� PHQJDPELO� LQIHUHQVL� DWDX�

PHQ\LPSXONDQQ\D��VHSHUWL�OD\DNQ\D�VHRUDQJ�SDNDU��

NHPXGLDQ� PHQMHODVNDQQ\D� NH� SHQJJXQD� WHUVHEXW��

VLVWHP�SDNDU�WHUNDGDQJ�OHELK�EDLN�FDUD�NHUMDQ\D�GDUL�

SDGD�VHRUDQJ�SDNDU�PDQXVLD���%11��������

6LVWHP� SDNDU� \DQJ� EDLN� GLUDQFDQJ� DJDU� GDSDW�

PHQ\HOHVDLNDQ�VXDWX�SHUPDVDODKDQ� WHUWHQWX� GHQJDQ�

PHQLUX�NHUMD�GDUL�SDUD�DKOL�NKXVXVQ\D�SHUDQDQ�SLKDN�

NHSROLVLDQ��'HQJDQ�VLVWHP�SDNDU�LQL��RUDQJ�DZDPSXQ�

GDSDW� PHQ\HOHVDLNDQ� PDVDODK� \DQJ� FXNXS� UXPLW�

\DQJ� VHEHQDUQ\D� KDQ\D� GDSDW� GLVHOHVDLNDQ� GHQJDQ�

EDQWXDQ� SDUD� DKOL� VHSHUWL� KDOQ\D� SLKDN� NHSROLVLDQ��

�$UKDPL��������

2OHK�NDUHQD�LWX��NHKDGLUDQ�DODW�EDQWX�EHUEDVLV�SDNDU�

\DQJ�NLWD�NHQDO�GHQJDQ�VLVWHP�SDNDU�GLUDVDNDQ�SHUOX�

PHQJLQJDW� NHQGDOD� \DQJ� PXQJNLQ� GLKDGDSL� GRNWHU�
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DWDX� DKOL� SDNDU� GDODP� PHQJLGHQWLILNDVL� MHQLV�

QDUNRED�� 6LVWHP� SDNDU� MXJD� PHQJHILVLHQNDQ�ZDNWX�

GDQ� NLQHUMD� EDJL� GRNWHU� DWDX� DKOL� SDNDU� GDODP�

PHQJKDGDSL� SDVLHQ�� GDQ� KDPEDWDQ� \DQJ� PXQJNLQ�

GLKDGDSL� WDGL� ELVD� GLPLQLPDOLVLU� GHQJDQ� DGDQ\D�

WHNQRORJL�VHSHUWL�LQL�7HNQRORJL�GDSDW�PHPEDQWX�SDUD�

DKOL� SDNDU� GDODP� PHODNXNDQ� LGHQWLILNDVL� MHQLV�

QDUNRED�\DQJ�GLJXQDNDQ��VHKLQJJD�SHOD\DQDQ�GDODP�

KDO� LQL� PHQMDGL� OHELK� SUDNWLV�� FHSDW� GDQ� HIHNWLI��

�<XOLDQWL��������

�

��� 0(72'2/2*,�3(1(/,7,$1�

0HWRGH�\DQJ�GLJXQDNDQ�XQWXN�VLVWHP�SDNDU�GLDJQRVD�

SHQ\DNLW�LQL�DGDODK�PHWRGH�)RUZDUG�&KDLQLQJ��UXMXW�

PDMX��� )RUZDUG� &KDLQLQJ� DGDODK� VXDWX� VWDWHJL�

SHQJDPELODQ� NHSXWXVDQ� \DQJ� GLPXODL� GDUL� EDJLDQ�

SUHPLV� �IDNWD��PHQXMX�NRQNOXVL��NHVLPSXODQ�DNKLU��

�.XUVLQL�������0HWRGH� IRUZDUG� FKDLQLQJ� LQL� \DQJ�

DNDQ�GLJXQDNDQ�GDODP�VLVWHP�SDNDU�LQL���

5��� ��,)�$SDNDK�VXOLW�GLDMDN�ELFDUD"��

��WKHQ�$��

5��� ��,)�$��DQG�$SDNDK�'LWHPXNDQ��

��REDW�REDWDQ�� NHUWDV� WLPDK�� MDUXP�

VXQWLN��GDQ�NRUHN�DSL�GL�NDPDU�DWDX�

GL�GDODP�WDV"�WKHQ�$��

5��� ��,)�$��DQG�$SDNDK�'LWHPXNDQ��

REDW�REDWDQ��NHUWDV�WLPDK��MDUXP��

VXQWLN��GDQ�NRUHN�DSL�GL�NDPDU�DWDX��

GL�GDODP�WDV"�WKHQ�$���

�����.(5$1*.$��3(1(/,7,$1�
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*DPEDU����.HUDQJND�SHQHOLWLDQ�

�

��� 3(5$1&$1*$1��
6HWHODK� PHODNXNDQ� DQDOLVD�� PDND� NHPXGLDQ�

GLODQMXWNDQ�GHQJDQ�SHUDQFDQJDQ�VLVWHP�EHUGDVDUNDQ�

DQDOLVD� SHUPDVDODKDQ� \DQJ� WHODK� GLODNXNDQ�

VHEHOXPQ\D��

��� 3HUDQFDQJDQ�%DVLV�'DWD�

6HWHODK�PHQJDQDOLVD�VLVWHP�\DQJ�DNDQ�GLEXDW��

PDND� WDKDS� VHODQMXWQ\D� DGDODK� DQDOLVD� GDQ�

SHUDQFDQJDQ�EDVLV�GDWD�\DQJ�GLODNXNDQ�XQWXN�

PHOHQJNDSL�NRPSRQHQ�VLVWHP��

��� 3HUDQFDQJDQ�6WUXNWXU�0HQX�

5DQFDQJDQ� VWUXNWXU� PHQX� GLSHUOXNDQ� XQWXN�

PHPEHULNDQ� JDPEDUDQ� WHUKDGDS� PHQX�PHQX�

DWDX�ILWXU�SDGD�VLVWHP�\DQJ�DNDQ�GLEDQJXQ��

��� 3HUDQFDQJDQ�$QWDU�0XND��,QWHUIDFH��

8QWXN� PHPSHUPXGDK� NRPXQLNDVL� DQWDUD�

VLVWHP� GHQJDQ� SHQJJXQD�� PDND� SHUOX�

GLUDQFDQJ� DQWDU� PXND� �LQWHUIDFH��� 'DODP�

SHUDQFDQJDQ� LQWHUIDFH� KDO� WHUSHQWLQJ� \DQJ�

GLWHNDQNDQ� DGDODK� EDJDLPDQD� PHQFLSWDNDQ�

WDPSLODQ� \DQJ� EDLN� GDQ� PXGDK� GLPHQJHUWL�

ROHK�SHQJJXQD��

��� 3HUDQFDQJDQ�3URFHGXUDO�

3HUDQFDQJDQ� SURFHGXUDO� PHUXSDNDQ� WDKDS�

SHUDQFDQJDQ�SDGD�PHWRGH�DWDX�DOJRULWPD�\DQJ�

DNDQ� GLJXQDNDQ� GDODP� PHPEDQJXQ� VLVWHP��

�3UDVHW\R���������

�

�����6WUXNWXU�3HQJJXQDDQ�

'DODP� SHPEXDWDQ� SURJUDP�� WHUOHELK� GDKXOX� GLEXDW�

DOXU� NHUMD� DSOLNDVL� VHKLQJJD� OHELK� WHUWDWD� GDODP�

PHPEXDW�SURJUDP�GDQ�PHPDKDPL�SURJUDP�WHUVHEXW��

8QWXN�OHELK�MHODV�GDSDW�GLOLKDW�IORZFKDUW�NHUMD�URERW�

SDGD�*DPEDU����

*DPEDU����6WUXNWXU�3HQJJXQDDQ��1XJUDKD��������

��� +$6,/�'$1�3(0%$+$6$1�

D�� 0HQX�ORJLQ�DNXQ�SHQJJXQD�

3DGD� WDPSLODQ� IRUP� ORJLQ�� DSDELOD� LQJLQ�

ORJLQ�NH�GDODP�VLVWHP�3HQJJXQD�NOLN�PHQX�

³3HQJJXQD´�� .OLN� WRPERO� ³0DVXN´� MLND�

LQJLQ� PDVXN�� GDQ� WRPERO� ³.HOXDU´� MLND�

LQJLQ� NHOXDU�� 7DPSLODQ� ORJLQ� SHQJJXQD�

GDSDW�GLOLKDW�SDGD�JDPEDU�GL�EDZDK�LQL���



,1)27(&+�MRXUQDO�� � ,661�������������

9ROXPH���1RPRU���7DKXQ������ � ���

�

�

*DPEDU����0HQX�/RJLQ��+HQGUD\XGL��������

E�� �0HQX�8WDPD�
3DGD� WDPSLODQ� IRUP� 0HQX� 8WDPD�� GDSDW�

PHPLOLK� IXQJVL� %DVLV� 3HQJHWDKXDQ� GDQ�

'LDJQRVLV� GDSDW� GLOLKDW� SDGD� JDPEDU� GL�

EDZDK�LQL���

�

��
*DPEDU����0HQX�8WDPD�

F�� �0HQX�%DVLV�3HQJHWDKXDQ�

3DGD� WDPSLODQ� IRUP� 0HQX� %DVLV�

3HQJHWDKXDQ�� EHULVL� WHQWDQJ� GDIWDU�GDIWDU�

JHMDOD� GDQ� IDNWD� WHQWDQJ� SHQ\DODKJXQDDQ�

QDUNRED� GDQ� SHQDQJJXODQJDQQ\D� GDSDW�

GLOLKDW�SDGD�JDPEDU�GL�EDZDK�LQL���

�
*DPEDU����0HQX�%DVLV�3HQJHWDKXDQ�

G�� �0HQX�)RUP�6ROXVL�GDQ�+DVLO�'LDJQRVD�

3DGD�WDPSLODQ�IRUP�0HQX�6ROXVL�GDQ�+DVLO�

'LDJQRVD�� EHULVL� WHQWDQJ� VROXVL� GDQ� KDVLO�

GLJQRVD� \DQJ� WHUSLOLK� GDSDW� GLOLKDW� SDGD�

JDPEDU�GL�EDZDK�LQL���

�

�
*DPEDU����0HQX�6ROXVL�GDQ�+DVLO�'LDJQRVD�

H�� 0HQX�)RUP�3HQDQJDQDQ�

3DGD� WDPSLODQ� IRUP� 0HQX� 3HQDQJDQDQ��

EHULVL� WHQWDQJ� UHNRPHQGDVL� XQWXN�

PHQDQJDQL� KDVLO� GLDJQRVD� GDSDW� GLOLKDW�

SDGD�JDPEDU�GL�EDZDK�LQL���

�

�

�
*DPEDU����0HQX�3HQDQJDQDQ�

�

��� .(6,038/$1�

%HUGDVDUNDQ�KDVLO�SHPEDKDVDQ�\DQJ�WHODK�GLODNXNDQ�

VHEHOXPQ\D��PDND�GDSDW�GLVLPSXONDQ�EDKZD���

��� 6LVWHP� SDNDU� LQL� PHQJJXQDNDQ� PHWRGH�

)RUZDUG� &KDLQLQJ� \DQJ� SURVHV� SHQFDULDQ�

VROXVLQ\D�EHUGDVDUNDQ�UXWXQDQ�JHMDOD�JHMDOD�

KLSRWHVD� \DQJ� PHQJKDVLONDQ� VROXVL�� 3DGD�

DSOLNDVL�LQL��VHWLDS�JHMDOD�DNDQ�PHUXMXN�SDGD�

VDWX� NHVLPSXODQ� \DNQL� EHUXSD� KDVLO�

GLDJQRVD��

��� 0HUDQFDQJ� DSOLNDVL� VLVWHP� SDNDU� XQWXN�

PHQGLDJQRVD� JHMDOD� QDUNRED� \DQJ�
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GLWLPEXONDQ� GDQ� PHQJKDVLONDQ� VHEXDK�

SHQDQJDQDQ� XQWXN� PHPEHULNDQ� LQIRUPDVL�

SHQDQJJXODQJDQ�1DUNRED��

�

3867$.$�

$UKDPL��0XKDPPDG��.RQVHS�'DVDU�6LVWHP�3DNDU��

3HQHUELW�$QGL��<RJ\DNDUWD��������

%DGDQ� 1DUNRWLND� 1DVLRQDO� 5HSXEOLN� ,QGRQHVLD��

0HQJHQDO�3HQ\DODKJXQDDQ�1DUNRED��������

+HQGUD\XGL�� 'DVDU�GDVDU� 3HPURJUDPDQ� 0LFURVRIW�

9LVXDO� %DVLF�� 3HQHUELW� 37�6DUDQD� 7XWRULDO�

1XUDQL�6HMDKWHUD��������

.XVULQL��6LVWHP�3DNDU�7HRUL�GDQ�$SOLNDVL��3HQHUELW�

$QGL�2IIVHW��<RJ\DNDUWD��������

1XJUDKD��$�6�� 6XJLDQWR�� ,�� 3UDVHW\R�� 7�)��$SOLNDVL�

6LVWHP� 3DNDU� &DUD� 'LHW� %HUGDVDUNDQ�

*RORQJDQ�'DUDK��-�(QVLWHF��������

3UDVHW\R�� 7�)�� ,TEDO�� 0�� 6LVWHP� 3DNDU� ,GHQWLILNDVL�

*D\D� %HODMDU� 0DKDVLVZD� %HUEDVLV� :(%��

6HPQDVWHN��������

<XOLDQWL�� +�� 3UDVHW\R�� 7�)�� 6LVWHP� 3DNDU�

)DUPDNRORJL� 'DQ� 7HUDSL� 3HQ\DNLW� *LQMDO�

+LSHUWHQVL��6LQWDN��������


