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6LVWHP SHPHULQWDKDQ SUHVLGHQVLDO DGDODK VXDWX SHPHULQWDKDQ GLPDQD NHGXGXNDQ HNVHNXWLI

WLGDN EHUWDQJJXQJ MDZDE NHSDGD EDGDQ SHUZDNLODQ UDN\DW� GHQJDQ NDWD ODLQ NHNXDVDDQ HNVHNXWLI

EHUDGD GL OXDU SHQJDZDVDQ ODQJVXQJ SDUOHPHQ� 3UREOHPDWLND VLVWHP SUHVLGHQVLDO SDGD XPXPQ\D

WHUMDGL NHWLND LD GLNRPELQDVLNDQ GHQJDQ VLVWHP PXOWLSDUWDL� DSDODJL GHQJDQ WLQJNDW IUDJPHQWDVL

GDQ SRODULVDVL \DQJ UHODWLI WLQJJL� 3UHVLGHQVLDOLVPH GDQ VLVWHP PXOWLSDUWDL EXNDQ KDQ\D

PHUXSDNDQ ³NRPELQDVL \DQJ VXOLW´� PHODLQNDQ MXJD PHPEXND SHOXDQJ WHUMDGLQ\D GHDGORFN GDODP

UHODVL HNVHNXWLI GDQ OHJLVODWLI \DQJ NHPXGLDQ EHUGDPSDN SDGD LQVWDELOLWDV GHPRNUDVL SUHVLGHQVLDO�

6LVWHP PXOWLSDUWDL GHZDVD LQL� WHUQ\DWD JDJDO PHPEHULNDQ VXPEDQJDQ NHSDGD QHJDUD NDUHQD

WLGDN PHQJNRQGLVLNDQ SHPEHQWXNDQ NHNXDWDQ RSRVLVL \DQJ GLSHUOXNDQ XQWXN PHQRSDQJ UH]LP

GDQ SHPHULQWDKDQ \DQJ NXDW� VWDELO� GDQ HIHNWLI VHFDUD GHPRNUDWLN� %HUVDPDDQ GHQJDQ LWX� VLVWHP

PXOWLSDUWDL WLGDN SXOD EHUIXQJVL XQWXN PHODQGDVL SUDNWLN SROLWLN FKHFN DQG EDODQFHV� EDLN

GLDQWDUD OHPEDJD QHJDUD PDXSXQ IUDNVL SHPHULQWDK GHQJDQ IUDNVL ODLQQ\D GL OHPEDJD SHUZDNLODQ

UDN\DW� 6LVWHP SUHVLGHQVLDO \DQJ EHUGDVDUNDQ VLVWHP PXOWLSDUWDL� ELOD WLGDN DGD SDUWDL SROLWLN

\DQJ PHUDLK VXDUD PD\RULWDV GL SDUOHPHQ� NRDOLVL PHUXSDNDQ VXDWX \DQJ WLGDN ELVD GLKLQGDUL� ,D

ELVD GLNDWDNDQ VHEDJDL VXDWX NHQLVFD\DDQ� %LOD WLGDN� NHPXQJNLQDQ HIHNWLYLWDV SHPHULQWDKDQ

DNDQ WHUJDQJJX� .DUHQD LWX� NRDOLVL PHUXSDNDQ ´MDODQ SHQ\HODPDW´ EDJL VLVWHP SHPHULQWDKDQ

SUHVLGHQVLDO \DQJ PHQJDQXW VLVWHP PXOWLSDUWDL� .RDOLVL SHQGXNXQJ SUHVLGHQ GDODP VLVWHP

SUHVLGHQVLDOLVPH WLGDN VWDELO� .DUHQD� SHUWDPD� NRDOLVL SHPHULQWDKDQ GDQ HOHNWRUDO VHULQJ EHUEHGD�

'DODP NRDOLVL SHPHULQWDKDQ� SDUSRO WLGDN EHUWDQJJXQJ MDZDE PHQDLNNDQ SUHVLGHQ GDODP SHPLOX

VHKLQJJD SDUSRO FHQGHUXQJ PHQLQJJDONDQ SUHVLGHQ \DQJ WLGDN ODJL SRSXOHU� 3HPLOX SUHVLGHQ

VHODOX DGD GL GHSDQ PDWD VHKLQJJD SDUWDL SROLWLN EHUXVDKD VHELVD PXQJNLQ PHQMDJD MDUDN GHQJDQ

EHUEDJDL NHELMDNDQ SUHVLGHQ� \DQJ PXQJNLQ EDLN� WHWDSL WLGDN SRSXOLV�� 'DPSDN PXOWL SDUWDL GL

,QGRQHVLD GDSDW NLWD UDVDNDQ EHUVDPD� \DLWX VXOLWQ\D 3UHVLGHQ XQWXN PHPEXDW NHSXWXVDQ

EHUNDLWDQ GHQJDQ PDVDODK NHKLGXSDQ EHUEDQJVD GDQ QHJDUD \DQJ VWUDWHJLV PHOLSXWL DVSHN� SROLWLN�

HNRQRPL� GLSORPDVL GDQ PLOLWHU� %LOD NLWD PHQJDPDWL VHFDUD IRNXV KXEXQJDQ DQWDUD (NVHNXWLI

GDQ /HJLVODWLI� 3UHVLGHQ PHQJDODPDL UHVLVWDQVL NDUHQD SHUDQ /HJLVODWLI OHELK GRPLQDQ GDODP

VLVWHP PXOWL SDUWDL� 6HEHQDUQ\D SRVLVL 3UHVLGHQ 5, VDQJDW NXDW NDUHQD SUHVLGHQ GLSLOLK ODQJVXQJ

ROHK UDN\DW EXNDQ GLSLOK ROHK '35� 7HWDSL GDODP KDO SHQHUELWDQ GDQ SHQJHVDKDQ SHUXQGDQJ�

XQGDQJDQ SUHVLGHQ SHUOX GXNXQJDQ '35� '35 \DQJ PHUXSDNDQ OHPEDJD QHJDUD� MXVWUX PHQMDGL

UHVLVWDQVL GDODP VLVWHP SHPHULQWDKDQ NLWD� NDUHQD PHUHND ELDV GHQJDQ NHSHQWLQJDQ SULPRUGLDO

PDVLQJ�PDVLQJ�

.DWD .XQFL� 6LVWHP 3UHVLGHQVLDO� SHQHUDSDQ� GHPRNUDVL

 'RVHQ )DNXOWDV +XNXP 8QLYHUVLWDV /DQJODQJEXDQD
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$� /DWDU %HODNDQJ
.RQVWLWXVL VXDWX QHJDUD� XPXPQ\D GLJXQDNDQ XQWXN PHQJDWXU GDQ VHNDOLJXV XQWXN PHPEDWDVL

NHNXDVDDQ QHJDUD� 0HODOXL NRQVWLWXVL� GDSDW GLOLKDW VLVWHP SHPHULQWDKDQ� EHQWXN QHJDUD� VLVWHP NRQWURO

DQWDUD NHNXDVDDQ QHJDUD� MDPLQDQ KDN�KDN ZDUJD QHJDUD GDQ WLGDN NDODK SHQWLQJ PHQJHQDL SHPEDJLDQ

NHNXDVDDQ DQWDU XQVXU SHPHJDQJ NHNXVDDQ QHJDUD VHSHUWL NHNXDVDDQ SHPHULQWDKDQ �HNVHNXWLI�� NHNXDVDDQ

OHJLVODWLI� GDQ NHNXDVDDQ \XGLVLDO���

8QGDQJ�XQGDQJ 'DVDU 1HJDUD .HVDWXDQ 5HSXEOLN ,QGRQHVLD 7DKXQ ���� �VHODQMXWQ\D GLVLQJNDW

88'¶��� PHUXSDNDQ NRQVHS GDVDU VLVWHP NHKLGXSDQ GDQ NHSHQWLQJDQ QDVLRQDO EDLN GLWLQMDX GDUL VHJL

NHQHJDUDDQ PDXSXQ GDUL VHJL NHPDV\DUDNDWDQ��� 88'¶�� PHPXDW NHWHQWXDQ PHQJHQDL ODQGDVDQ LGHDO�

ODQGDVDQ VWUXNWXUDO GDQ ODQGDVDQ RSHUDVLRQDO SHQJHORODDQ QHJDUD�

0HQJHQDL NHNXDVDDQ SHPHULQWDKDQ QHJDUD ,QGRQHVLD NKXVXVQ\D PHQJHQDL VLVWHP SHPHULQWDKDQQ\D�

3DVDO � D\DW ��� 88'¶�� PHQ\DWDNDQ EDKZD �³SUHVLGHQ DGDODK NHSDOD QHJDUD GDQ VHNDOLJXV NHSDOD

SHPHULQWDKDQ´� 6LVWHP SUHVLGHQVLDO \DQJ GLSUDNWHNNDQ GL ,QGRQHVLD� ELOD GLWHOXVXUL OHELK MDXK WHUQ\DWD

PHQLQJJDONDQ DWDX PHQJXUDQJL EHEHUDSD XQVXU SHQWLQJ GDODP VLVWHP SUHVLGHQVLDO WHWDSL PHPDVXNNDQ

EHEHUDSD QXDQVD GDUL VLVWHP SHPHULQWDKDQ SDUOHPHQWHU� +DO WHUVHEXW PHQJKDVLONDQ VXDWX VLVWHP

SHPHULQWDKDQ SUHVLGHQVLDO \DQJ NXUDQJ OD]LP DWDX NXUDQJ VHPSXUQD���

&LUL XWDPD GDUL VLVWHP SUHVLGHQVLDO DGDODK SHPLVDKDQ FDEDQJ�FDEDQJ HNVHNXWLI GDQ OHJLVODWLI� GHQJDQ

NHNXDVDDQ HNVHNXWLI EHUDGD GL OXDU OHPEDJD OHJLVODWLI� ,QL VDQJDW EHUEHGD GHQJDQ VLVWHP SDUOHPHQWHU \DQJ

GLFLULNDQ ROHK OHPEDJD OHJLVODWLI VHEDJDL DMDQJ XWDPD SHQ\XVXQDQ XQGDQJ�XQGDQJ GDQ NHNXDWDQ HNVHNXWLI�

'HILQLVL SDOLQJ VHGHUKDQD PHQJHQDL SHUEHGDDQ NHGXD VLVWHP LWX DGDODK WLQJNDW LQGHSHQGHQVL UHODWLI

HNVHNXWLI� (NVHNXWLI SDGD VLVWHP SUHVLGHQVLDO� UHODWLI LQGHSHQGHQ GDULSDGD OHJLVODWLI� VHGDQJNDQ SDGD

VLVWHP SDUOHPHQWHU� WHUGDSDW VDOLQJ NHWHUJDQWXQJDQ GDQ VDOLQJ EHUNDLWDQ GDODP NDSDVLWDV�NDSDVLWDV

OHJLVODWLI GDQ HNVHNXWLI�

,QGHSHQGHQVL UHODWLI HNVHNXWLI GDULSDGD OHJLVODWLI GDODP VLVWHP SUHVLGHQVLDO GLPDQLIHVWDVLNDQ GDODP

SHPLOLKDQ XPXP VHFDUD ODQJVXQJ \DQJ WHUSLVDK DQWDUD NHSDOD HNVHNXWLI GDQ DQJJRWD�DQJJRWD OHJLVODWLI�

$QJJRWD�DQJJRWD EDGDQ HNVHNXWLI WLGDN PHUDQJNDS VHEDJDL DQJJRWD OHJLVODWLI� .HSDOD SHPHULQWDKDQ SDGD

VLVWHP SDUOHPHQWHU� GLSLOLK GDUL DQJJRWD OHJLVODWLI \DQJ PHPSHUROHK GXNXQJDQ VXDUD PD\RULWDV� GHPLNLDQ

MXJD DQJJRWD�DQJJRWD NDELQHW GLUHNUXW GDUL DQJJRWD�DQJJRWD OHJLVODWLI���

3DVDO �� 88'¶�� \DQJ PHQ\DWDNDQ EDKZD ³NHPHUGHNDDQ EHUVHULNDW GDQ EHUNXPSXO� PHQJHOXDUNDQ

SLNLUDQ GHQJDQ OLVDQ GDQ WXOLVDQ GDQ VHEDJDLQ\D GLWHWDSNDQ GHQJDQ XQGDQJ�XQGDQJ´� PHUXSDNDQ ODQGDVDQ

NRQVWLWXVLRQDO XQWXN NHJLDWDQ EHUVHULNDW� EHUNXPSXO GDQ PHQJHOXDUNDQ SLNLUDQ EDLN OLVDQ PDXSXQ WHUWXOLV�

$WDV GDVDU ODQGDVDQ NRQVWLWXVLRQDO PHQJHQDL NHPHUGHNDDQ EHUVHULNDW GDQ EHUNXPSXO� PDQXVLD VHEDJDL

PDNKOXN VRVLDO �]RRQ SROLWLFRQ� GLEHULNDQ KDNQ\D XQWXN GDSDW KLGXS EHUNHORPSRN EDLN \DQJ EHUVLIDW WHWDS

PDXSXQ \DQJ EHUVLIDW WLGDN WHWDS \DQJ GL GDODP 88'¶�� GLEHUL LVWLODK EHUVHULNDW GDQ EHUNXPSXO�

.HWHQWXDQ \DQJ EHUVLIDW SRNRN WHQWDQJ EHUVHULNDW DWDX EHURUJDQLVDVL WHUVHEXW PHPEHQWXN ODQGDVDQ

NRQVWLWXVLRQDO XQWXN PHQGLULNDQ RUJDQLVDVL�RUJDQLVDVL� 'HZDVD LQL GLNHQDO LVWLODK RUJDQLVDVL VRVLDO SROLWLN

GDQ RUJDQLVDVL NHPDV\DUDNDWDQ \DQJ WHUGLUL GDUL RUPDV SURIHVLRQDO GDQ IXQJVLRQDO VHUWD EHUEDJDL PDFDP

OHPEDJD VZDGD\D PDV\DUDNDW�

3HUDWXUDQ SHODNVDQDDQ \DQJ SHUWDPD GLEHQWXN VHEDJDL SHODNVDQDDQ 3DVDO �� 88'¶�� DGDODK

0DNOXPDW 3HPHULQWDK \DQJ GLNHOXDUNDQ ROHK :DNLO 3UHVLGHQ SDGD WDQJJDO � 1RSHPEHU ���� WHQWDQJ

3HPEHQWXNDQ 3DUWDL�3DUWDL 3ROLWLN� \DQJ PHQJKHQGDNL NHKLGXSDQ SROLWLN GHQJDQ VLVWHP PXOWLSDUWDL�

GLLNXWL GHQJDQ GLWHWDSNDQQ\D .HWHWDSDQ 035 5, 1RPRU � ,,�035����� WHQWDQJ *DULV�*DULV %HVDU +DOXDQ

� � 6RHZRWR 0XO\RVXGDUPR� 3HPEDKDUXDQ .HWDWDQHJDUDDQ 0HODOXL 3HUXEDKDQ .RQVWLWXVL� $VRVLDVL

3HQJDMDU +XNXP 7DWD 1HJDUD GDQ +XNXP $GPLQLVWUDVL 1HJDUD -DZD 7LPXU GDQ ,Q�75$16� 0DODQJ� ����� KOP� ��
��'DKODQ 7KDLE� -D]LP +DPLGL� GDQ 1L¶PDWXO +XGD� 7HRUL GDQ +XNXP .RQVWLWXVL� 5DMDZDOL 3UHVV� -DNDUWD�

����� KOP� ���
� � 7�$� /HJRZR� 0HQ\HPSXUQDNDQ 6LVWHP 3UHVLGHQVLDO� ZZZ�KXNXPRQOLQH�FRP� GLDNVHV SDGD WDQJJDO

WDQJJDO � $SULO ����� ������
��,ELG



1HJDUD �VHODQMXQW\D GLVLQJNDW *%+1� \DQJ PHQHWDSNDQ 3DQFDVLOD VHEDJDL VDWX�VDWXQ\D DVDV EDJL

RUJDQLVDVL VRVLDO SROLWLN GDQ RUJDQLVDVL NHPDV\DUDNDWDQ�

%HUDNKLUQ\D UH]LP RUGH EDUX \DQJ GLLNXWL GHQJDQ PXQFXOQ\D HUD UHIRUPDVL� GLODNXNDQ XSD\D

SHQDWDDQ VLVWHP SROLWLN \DQJ GHPRNUDWLV� \DQJ GLWDQGDL GHQJDQ GLJDQWLQ\D 8QGDQJ�8QGDQJ 1RPRU �

7DKXQ ���� WHQWDQJ 3DUWDL 3ROLWLN GDQ *RORQJDQ .DU\D GHQJDQ 8QGDQJ�8QGDQJ 1RPRU � 7DKXQ ����

WHQWDQJ 3HUXEDKDQ $WDV 8QGDQJ�8QGDQJ 1RPRU � 7DKXQ ���� WHQWDQJ 3DUWDL 3ROLWLN� \DQJ PHQDIVLUNDQ

NHPEDOL 3DVDO �� 88'¶�� VHFDUD OXDV� \DQJ PHODKLUNDQ SXOD VLVWHP PXOWLSDUWDL�

3UHVLGHQ GDODP VLVWHP SUHVLGHQVLDO� PHPLOLNL SRVLVL \DQJ UHODWLI NXDW GDQ WLGDN GDSDW GLMDWXKNDQ

NDUHQD UHQGDK VXEMHNWLI VHSHUWL UHQGDKQ\D GXNXQJDQ SROLWLN� 1DPXQ� PDVLK DGD PHNDQLVPH XQWXN

PHQJRQWURO SUHVLGHQ� -LND SUHVLGHQ PHODNXNDQ SHODQJJDUDQ NRQVWLWXVL� SHQJNKLDQDWDQ WHUKDGDS QHJDUD GDQ

WHUOLEDW PDVDODK NULPLQDO� SRVLVL SUHVLGHQ ELVD GLMDWXKNDQ� %LOD SUHVLGHQ GLEHUKHQWLNDQ NDUHQD

SHODQJJDUDQ�SHODQJJDUDQ WHUWHQWX� ELDVDQ\D VHRUDQJ ZDNLO SUHVLGHQ PHQJJDQWLNDQ SRVLVLQ\D���

$GDSXQ FLUL�FLUL GDUL VLVWHP SHPHULQWDKDQ SUHVLGHQVLDO� DGDODK ���

�� 3UHVLGHQ DGDODK NHSDOD HNVHNXWLI \DQJ PHPLPSLQ NDELQHWQ\D \DQJ VHPXDQ\D GLDQJNDW ROHKQ\D
GDQ EHUWDQJJXQJ MDZDE NHSDGDQ\D� ,D VHNDOLJXV VHEDJDL NHSDOD QHJDUD �ODPEDQJ QHJDUD� GHQJDQ

PDVD MDEDWDQ \DQJ WHODK GLWHQWXNDQ GHQJDQ SDVWL ROHK 88'¶���

�� 3UHVLGHQ WLGDN GLSLOLK ROHK EDGDQ OHJLVODWLI� WHWDSL GLSLOLK ROHK VHMXPODK SHPLOLK� 2OHK NDUHQD LWX�
SUHVLGHQ EXNDQ EDJLDQ GDUL EDGDQ OHJLVODWLI VHSHUWL GDODP VLVWHP SHPHULQWDKDQ SDUOHPHQWHU�

�� 3UHVLGHQ WLGDN EHUWDQJJXQJ MDZDE NHSDGD EDGDQ OHJLVODWLI GDQ WLGDN GDSDW GLMDWXKNDQ ROHK EDGDQ
OHJLVODWLI� GDQ

�� 6HEDJDL LPEDQJDQQ\D� SUHVLGHQ WLGDN GDSDW PHPEXEDUNDQ EDGDQ OHJLVODWLI´�

,QGRQHVLD WHODK PHQHPSDWNDQ SUHVLGHQ GDODP IXQJVL NHSDOD QHJDUD VHNDOLJXV NHSDOD

SHPHULQWDKDQ \DQJ PHPLOLNL NHNXDVDDQ \DLWX VHEDJDL �

�� .HNXDVDDQQ\D OHJLVODWLI �3DVDO � GDQ 3DVDO � D\DW ��� 88'¶����

�� .HNXDVDDQQ\D DGPLQLVWUDWLI �3DVDO �� GDQ 3DVDO �� D\DW ��� 88'¶����

�� .HNXDVDDQQ\D HNVHNXWLI �3DVDO � D\DW ��� 88'¶����

�� .HNXDVDDQQ\D PLOLWHU �3DVDO ��� 3DVDO �� GDQ 3DVDO �� 88'¶����

�� .HNXDVDDQQ\D \XGLNDWLI �3DVDO �� 88'¶���� GDQ

�� .HNXDVDDQQ\D GLSORPDWLN �3DVDO �� 88'¶����

/HPEDJD SHUZDNLODQ PXQFXO SDGD DEDG NH��� 0DVHKL GL (URSD VHEDJDL OHPEDJD GHPRNUDVL�

:DNWX LWX PXQFXO JDJDVDQ� SHPHULQWDKDQ PHPHUOXNDQ SHUVHWXMXDQ GDUL \DQJ GLSHULQWDK� /XDVQ\D ZLOD\DK

SDGD ZDNWX LWX EHUGDPSDN NHSDGD NXUDQJQ\D UHDOLVDVL NHSHQWLQJDQ SHPHULQWDK� NDUHQDQ\D SHUOX GLEHQWXN

OHPEDJD SHUZDNLODQ XQWXN PHZDNLOL NHSHQWLQJDQ UDN\DW \DQJ GLVHEXW VHEDJDL SDUOHPHQ� 3DUOHPHQ

PHUXSDNDQ VXDWX PHNDQLVPH XQWXN PHUHDOLVDVLNDQ JDJDVDQ QRUPDWLI EDKZD SHPHULQWDKDQ KDUXV GL

MDODQNDQ GHQJDQ NHKHQGDN UDN\DW�

7HRUL SHUZDNLODQ SROLWLN \DQJ GL FHWXVNDQ ROHK $OIUHG GH *D]LR� PHUXSDNDQ KXEXQJDQ DQWDUD GXD

SLKDN \DLWX ZDNLO GHQJDQ \DQJ WHUZDNLOL GLPDQD ZDNLO PHPLOLNL NHZHQDQJDQ XQWXN PHODNXNDQ EHUEDJDL

WLQGDNDQ \DQJ EHUNHQDDQ GHQJDQ NHVHSDNDWDQ \DQJ GLEXDWQ\D� .HWHUZDNLODQ SROLWLN DNDQ WHUZXMXG DSDELOD

NHSHQWLQJDQ DQJJRWD PDV\DUDNDW WHODK GLZDNLOL VHSHQXKQ\D ROHK ZDNLO�ZDNLO PHUHND GL GDODP OHPEDJD

SDUOHPHQ� �� 'DODP SHUNHPEDQJDQQ\D UDN\DW PHQ\HOHQJJDUDNDQ NHGDXODWDQ \DQJ GLPLOLNLOLQ\D PHODOXL

ZDNLOQ\D� :DNLO UDN\DW LQLODK \DQJ NHPXGLDQ PHZDNLOL PD\RULWDV UDN\DW� NDUHQDQ\D PDV\DUDNDW

� � 6LUDW 1XUKDMUXO� 3HUEDQGLQJDQ 6LVWHP 3HPHULQWDKDQ 3UHVLGHQVLDO 'HQJDQ 3DUOHPHQWHU�

KWWS���LQIRUPDVLSHQGLGLNDQ���EORJVSRW�FRP���������SHUEDQGLQJDQ�VLVWHP�SHPHULQWDKDQ�KWPO� GLDNVHV SDGD WDQJJDO

� -XQL ����� ������
�� &� )� 6WURQJ� .RQVWLWXVL�.RQVWLWXVL 3ROLWLN 0RGHUQ� 1XDQVD 1XVD 0HGLD� %DQGXQJ� ����� KOP� ����
�� $UQL 6DELW� 3HUZDNLODQ 3ROLWLN ,QGRQHVLD� &9� 5DMDZDOL� -DNDUWD� ����� KOP� ��



PHPEHULNDQ PDQGDW NHSDGD SDUD ZDNLOQ\D XQWXN PHZDNLOL NHSHQWLQJDQ\D GDODP SURVHV SROLWLN GDQ

SHPHULQWDKDQ�

1HJDUD ,QGRQHVLD� EHUGDVDUNDQ 88'¶�� PHQJDQXW VLVWHP SHPHULQWDKDQ SUHVLGHQVLDO� WHWDSL GDODP

SUDNWLN SHQ\HOHQJJDUDDQQ\D PHQJDQXW VLVWHP SHPHULQWDKDQ SDUOHPHQWHU� .HUDQFXDQ VLVWHP PHQ\HEDENDQ

3UHVLGHQ 5HSXEOLN ,QGRQHVLD 7DKXQ ��������� 6XVLOR %DPEDQJ <XGKR\RQR GDQ :DNLO 3UHVLGHQ -XVXI

.DOOD �VHODQMXWQ\D GLVLQJNDW 6%<�-.�� WLGDN EHUGD\D PHQ\XVXQ NDELQHW VHFDUD PDQGLUL NDUHQD KDUXV

PHQJDNRPRGDVL NHSHQWLQJDQ SDUWDL SROLWLN XQWXN PHQJKLQGDUL NRQIOLN GHQJDQ 'HZDQ 3HUZDNLODQ 5DN\DW

�VHODQMXWQ\D GLVLQJNDW '35�� 2OHK VHEDE LWX� GDUL �� �WLJD SXOXK GHODSDQ� DQJJRWD NDELQHW� �� �VHPELODQ

EHODV� PHQWHUL EHUDVDO GDUL GHODSDQ SDUWDL SROLWLN� .DODX DNRPRGDVL SDUWDL GDODP NDELQHW GLUHIOHNVLNDQ

GDODP NHNXDWDQ GL '35� SDUWDL \DQJ LNXW PHPHULQWDK VHEDQ\DN ��� �HPSDW UDWXV HPSDW� NXUVL �VHNLWDU ��

�� GDQ GL OXDU SHPHULQWDK ��� �VHUDWXV HPSDW SXOXK HQDP� NXUVL �VHNLWDU �� ���

3UREOHPDWLND VLVWHP SUHVLGHQVLDO SDGD XPXPQ\D WHUMDGL NHWLND LD GLNRPELQDVLNDQ GHQJDQ VLVWHP

PXOWLSDUWDL� DSDODJL GHQJDQ WLQJNDW IUDJPHQWDVL GDQ SRODULVDVL \DQJ UHODWLI WLQJJL� 3UHVLGHQVLDOLVPH GDQ

VLVWHP PXOWLSDUWDL EXNDQ KDQ\D PHUXSDNDQ ³NRPELQDVL \DQJ VXOLW´� PHODLQNDQ MXJD PHPEXND SHOXDQJ

WHUMDGLQ\D GHDGORFN GDODP UHODVL HNVHNXWLI GDQ OHJLVODWLI \DQJ NHPXGLDQ EHUGDPSDN SDGD LQVWDELOLWDV

GHPRNUDVL SUHVLGHQVLDO�

6LVWHP PXOWLSDUWDL GHZDVD LQL� WHUQ\DWD JDJDO PHPEHULNDQ VXPEDQJDQ NHSDGD QHJDUD NDUHQD WLGDN

PHQJNRQGLVLNDQ SHPEHQWXNDQ NHNXDWDQ RSRVLVL \DQJ GLSHUOXNDQ XQWXN PHQRSDQJ UH]LP GDQ

SHPHULQWDKDQ \DQJ NXDW� VWDELO� GDQ HIHNWLI VHFDUD GHPRNUDWLN� %HUVDPDDQ GHQJDQ LWX� VLVWHP PXOWLSDUWDL

WLGDN SXOD EHUIXQJVL XQWXN PHODQGDVL SUDNWLN SROLWLN FKHFN DQG EDODQFHV� EDLN GLDQWDUD OHPEDJD QHJDUD

PDXSXQ IUDNVL SHPHULQWDK GHQJDQ IUDNVL ODLQQ\D GL OHPEDJD SHUZDNLODQ UDN\DW�

.RPELQDVL VLVWHP SUHVLGHQVLDO GHQJDQ VLVWHP PXOWLSDUWDL� GLPDQD SUHVLGHQ GLSLOLK VHFDUD ODQJVXQJ

ROHK UDN\DW� XQWXN SHUWDPD NDOLQ\D GL ,QGRQHVLD SDGD SHPLOX ����� PHQ\HEDENDQ DGDQ\D SHUEHGDDQ EDVLV

GXNXQJDQ� 3UHVLGHQ GDQ ZDNLO SUHVLGHQ WHUSLOLK 6%<�-.� WHUSLOLK VHFDUD PD\RULWDV OHELK GDUL ��� �HQDP

SXOXK SURVHQ� SDGD SHPLOLKDQ SUHVLGHQ SXWDUDQ NHGXD� WHWDSL EDVLV GXNXQJDQ SROLWLNQ\D GL SDUOHPHQ

UHQGDK� .RDOLVL NHUDN\DWDQ \DQJ GLEDQJXQ ROHK 3UHVLGHQ 6%<�-. KDQ\D GLGXNXQJ ROHK SDUWDL \DQJ

PHPLOLNL VXDUD SDGD SHPLOX OHJLVODWLI ���� VHNLWDU �� � �WLJD SXOXK GHODSDQ SURVHQ����

0HJDZDWL�+DV\LP 0X]DGL \DQJ PHPEHQWXN NRDOLVL NHEDQJVDDQ GLGXNXQJ KDPSLU �� � �OLPD SXOXK

OLPD SURVHQ� SDUWDL \DQJ PHPSHUROHK NXUVL GLSDUOHPHQ� %HJLWX SXOD SDGD SHPLOX ���� \DQJ DNDQ GDWDQJ�

VLVWHP PXOWLSDUWDL WHWDS GLSHUJXQDNDQ� .HQ\DWDDQ LQLODK \DQJ GLNKDZDWLUNDQ DNDQ PHQ\HEDENDQ HIHN

EXUXN EDJL VLVWHP SUHVLGHQVLDO� NDUHQD DQWDUD SUHVLGHQ \DQJ GLSLOLK ROHK UDN\DW� EHOXP WHQWX PHUHND

PHPLOLNL GXNXQJDQ SROLWLN \DQJ FXNXS NXDW GL SDUOHPHQ� .RPLVL 3HPLOLKDQ 8PXP PHQHWDSNDQ SDVDQJDQ

-RNR :LGRGR GDQ -XVXI .DOOD VHEDJDL SHUDLK VXDUD WHUEDQ\DN 3HPLOX 3UHVLGHQ ����� .HGXDQ\D PHUDLK

NHPHQDQJDQ ��������� VXDUD ������ SHUVHQ� SDGD 3HPLOX 3UHVLGHQ ����� -XPODK LWX EHUVHOLVLK ���������

VXDUD GDUL SDVDQJDQ 3UDERZR 6XELDQWR�+DWWD 5DMDVD� \DQJ PHUDLK ���������� VXDUD ������ SHUVHQ��

'LOHPD SUHVLGHQVLDOLVPH WHUVHEXW EHUWDPEDK NRPSOHNV MLND WLGDN DGD VDWX SDUWDL SROLWLN SXQ \DQJ

PHQJXDVDL NXUVL PD\RULWDV GL SDUOHPHQ� )UDJPHQWDVL NHNXDWDQ SDUWDL�SDUWDL SROLWLN GL SDUOHPHQ VHSHUWL LQL

OD]LPQ\D DGDODK SURGXN GDUL SHQJJXQDDQ VLVWHP SHPLOX SHUZDNLODQ EHULPEDQJ�

.HVHSDNDWDQ WHQWDQJ VLVWHP SHPHULQWDKDQ SUHVLGHQVLDO MXVWUX EHUXMXQJ SDGD SHUXEDKDQ VLVWHP

NHWDWDQHJDUDDQ� %HUODNXQ\D VLVWHP SUHVLGHQVLDO PXUQL PHQJDNLEDWNDQ EHUNXUDQJQ\D ZHZHQDQJ GDQ

NHGXGXNDQ 0DMHOLV 3HUPXV\DZDUDWDQ 5DN\DW �VHODQMXWQ\D GLVLQJNDW 035� VHEDJDL OHPEDJD WHUWLQJJL \DQJ

EHULPSOLNDVL SDGD SHUXEDKDQ NHGDXODWDQ UDN\DW \DQJ WHUNDQGXQJ GDODP 3DVDO � D\DW ��� 88'¶��� $GDSXQ

ZHZHQDQJ 035 VHWHODK SHUXEDKDQ 88'¶��� DQWDUD ODLQ �

�� 0HQJXEDK GDQ PHQHWDSNDQ XQGDQJ�XQGDQJ GDVDU�

�� 0HODQWLN 3UHVLGHQ GDQ :DNLO 3UHVLGHQ�

�� 0HPXWXVNDQ XVXO '35 EHUGDVDUNDQ SXWXVDQ 0DKNDPDK .RQVWLWXVL XQWXN PHPEHUKHQWLNDQ

3UHVLGHQ GDQ :DNLO 3UHVLGHQ�

�� 0RFK� 1XUKDVLP GDQ ,NUDU 1XVD %KDNWL� 6LVWHP 3UHVLGHQVLDO GDQ 6RVRN 3UHVLGHQ ,GHDO� 3XVWDND 3HODMDU�

<RJ\DNDUWD� ����� KOP� �



�� 0HODQWLN :DNLO 3UHVLGHQ PHQMDGL 3UHVLGHQ DSDELOD 3UHVLGHQ PDQJNDW� EHUKHQWL DWDX

GLEHUKHQWLNDQ DWDX WLGDN GDSDW PHODNVDQDNDQ NHZDMLEDQQ\D GDODP PDVD MDEDWDQQ\D�

�� 0HPLOLK GDQ PHODQWLN :DNLO 3UHVLGHQ GDUL GXD FDORQ \DQJ GLDMXNDQ 3UHVLGHQ DSDELOD WHUMDGL
NHNRVRQJDQ MDEDWDQ :DNLO 3UHVLGHQ VHODPEDW�ODPEDWQ\D GDODP ZDNWX HQDP SXOXK KDUL�

�� 0HPLOLK GDQ PHODQWLN 3UHVLGHQ GDQ :DNLO 3UHVLGHQ DSDELOD NHGXDQ\D EHUKHQWL VHFDUD EHUVDPDDQ
GDODP PDVD MDEDWDQQ\D GDUL GXD SDNHW FDORQ 3UHVLGHQ GDQ :DNLO 3UHVLGHQ \DQJ GLXVXONDQ ROHK

SDUWDL SROLWLN DWDX JDEXQJDQ SDUWDL SROLWLN \DQJ SDNHW FDORQ 3UHVLGHQ GDQ :DNLO 3UHVLGHQQ\D

PHUDLK VXDUD WHUEDQ\DN SHUWDPD GDQ NHGXD GDODP SHPLOLKDQ XPXP VHEHOXPQ\D VDPSDL KDELV

PDVD MDEDWQQ\D VHODPEDW�ODPEDWQ\D GDODP ZDNWX WLJD SXOXK KDUL�

�� 0HQHWDSNDQ SHUDWXUDQ WDWD WHUWLE GDQN RGH HWLN�

�� 0HPLOLK GDQ PHQHWDSNDQ SLPSLQDQ PDMHOLV� GDQ

�� 0HPEHQWXN DODW NHOHQJNDSDQ PDMHOLV´�

.HVHSDNDWDQ LWX VHQGLUL PHPDQJ WLGDN WHUODOX MHODV DSDNDK PHPSHUWDKDQNDQ VLVWHP SUHVLGHQVLDO

EHUDUWL KDQ\D PHPSHUWDKDQNDQ DVSHN SUHVLGHQVLDO GDODP VLVWHP FDPSXUDQ DJDU WLGDN EHUXEDK PHQMDGL

VLVWHP SDUOHPHQWHU DWDX OHELK GDUL LWX� PHQJXEDK VLVWHP SHPHULQWDKDQ PHQMDGL VLVWHP SUHVLGHQVLDO PXUQL�

0HVNLSXQ VHFDUD VDGDU NLWD PHQJDQXW VLVWHP PXOWLSDUWDL \DQJ WHQWXQ\D DNDQ PHPSHQJDUXKL VLVWHP

SUHVLGHQVLDO ,QGRQHVLD�

%� ,GHQWLILNDVL 0DVDODK
%HUGDVDUNDQ ODWDU EHODNDQJ \DQJ SHQXOLV XUDLNDQ GL DWDV� PDND SHUPDVDODKDQ \DQJ DNDQ SHQXOLV NDML

GDODP SHQHOLWLDQ LQL� DGDODK �

�� %DJDLPDQDNDK LPSOHPHQWDVL NRQVHSVL VLVWHP PXOWL SDUWDL GDODP SHPLOX EHUNDLWDQ GHQJDQ VLVWHP

SUHVLGHQVLDO \DQJ GLDQXW GL ,QGRQHVLD "

�� %DJDLPDQDNDK DNLEDW VLVWHP NHSDUWDLDQ WHUKDGDS VLVWHP SUHVLGHQVLDO ,QGRQHVLD "

7,1-$8$1 3867$.$

�� 6LVWHP 3UHVLGHQVLDO
3HPHULQWDKDQ VLVWHP SUHVLGHQVLDO DGDODK VXDWX SHPHULQWDKDQ GLPDQD NHGXGXNDQ HNVHNXWLI WLGDN

EHUWDQJJXQJ MDZDE NHSDGD EDGDQ SHUZDNLODQ UDN\DW� GHQJDQ NDWD ODLQ NHNXDVDDQ HNVHNXWLI EHUDGD

GLOXDU SHQJDZDVDQ �ODQJVXQJ� SDUOHPHQ�

3UHVLGHQ GDODP VLVWHP LQL PHPLOLNL NHNXDVDDQ \DQJ NXDW� NDUHQD VHODLQ VHEDJDL NHSDOD QHJDUD

MXJD VHEDJDL NHSDOD SHPHULQWDKDQ \DQJ PHQJHWXDL NDELQHW �GHZDQ PHQWHUL��� � 2OHK NDUHQD LWX� DJDU

WLGDN PHQMXUXV NHSDGD GLNWDWRULVPH� PDND GLSHUOXNDQ FKHFNV DQG EDODQFHV� DQWDUD OHPEDJD WLQJJL

QHJDUD LQLODK \DQJ GLVHEXW FKHFNLQJ SRZHU ZLWK SRZHU����

0HQXUXW 5RG +DJXH� SHPHULQWDKDQ SUHVLGHQVLDO WHUGLUL GDUL WLJD XQVXU \DLWX ����

D� ³3UHVLGHQ \DQJ GLSLOLK UDN\DW PHPLPSLQ SHPHULQWDKDQ GDQ PHQJDQJNDW SHMDEDW�SHMDEDW
SHPHULQWDKDQ \DQJ WHUNDLW�

E� 3UHVLGHQ GHQJDQ GHZDQ SHUZDNLODQ PHPLOLNL PDVD MDEDWDQ \DQJ WHWDS� WLGDN ELVD VDOLQJ
PHQMDWXKNDQ�

F� 7LGDN DGD VWDWXV \DQJ WXPSDQJ WLQGLK DQWDUD EDGDQ HNVHNXWLI GDQ EDGDQ OHJLVODWLI´�

3UHVLGHQ GDODP VLVWHP SUHVLGHQVLDO� PHPLOLNL SRVLVL \DQJ UHODWLI NXDW GDQ WLGDN GDSDW

GLMDWXKNDQ NDUHQD UHQGDK VXEMHNWLI VHSHUWL UHQGDKQ\D GXNXQJDQ SROLWLN� 1DPXQ PDVLK DGD PHNDQLVPH

�� ,QX .HQFDQD 6\DILLH� 6LVWHP 3HPHULQWDKDQ ,QGRQHVLD� 5LQHND &LSWD� -DNDUWD� ����� KOP� ���
��� ,QX .HQFDQD 6\DILLH GDQ $]KDUL� 6LVWHP 3ROLWLN ,QGRQHVLD� 5HILND $GLWDPD� %DQGXQJ� �����

KOP� ���
��� ,ELG� KOP� ���



XQWXN PHQJRQWURO SUHVLGHQ� -LND SUHVLGHQ PHODNXNDQ SHODQJJDUDQ NRQVWLWXVL� SHQJNKLDQDWDQ WHUKDGDS

QHJDUD� GDQ WHUOLEDW PDVDODK NULPLQDO� SRVLVL SUHVLGHQ ELVD GLMDWXKNDQ� %LOD SUHVLGHQ GLEHUKHQWLNDQ

NDUHQD SHODQJJDUDQ�SHODQJJDUDQ WHUWHQWX� ELDVDQ\D VHRUDQJ ZDNLO SUHVLGHQ DNDQ PHQJJDQWLNDQ

SRVLVLQ\D��� � 3UHVLGHQ EHUWDQJJXQJMDZDE NHSDGD SHPLOLKQ\D �NLHVFROOHJH�� 6HKLQJJD VHRUDQJ SUHVLGHQ

GLEHUKHQWLNDQ DWDV WXGXKDQ +RXVH RI 5HSUHVHQWDWWLYHV VHWHODK GLSXWXVNDQ ROHK VHQDW� 0LVDO� VLVWHP

SHPHULQWDKDQ SUHVLGHQVLDO GL 86$����

'HQJDQ GHPLNLDQ� SHUWDPD� VHEDJDL NHNXDVDDQ WHUWLQJJL� WLQGDNDQ HNVHNXWLI GDODP VLVWHP

SHPHULQWDKDQ SUHVLGHQVLDO VHULQJNDOL PHQXQWXW DGDQ\D NHNXDVDDQ WDN WHUEDWDV� GHPL NHEDLNDQ QHJDUD�

VHWLGDN�WLGDNQ\D VHODPD SHULRGH WHUWHQWX� NHGXD� RUDQJ \DQJ EHUDGD GLSRVLVL LQL PHQMDGL VXDWX

NHVHOXUXKDQ \DQJ WDN OHELK EDLN GDUL DQJJRWDQ\D \DQJ SDOLQJ UHQGDK� GDQ VHPXD PHQMDGL EXUXN

GDULSDGD DQJJRWD WHUHQGDKQ\D�

$GDSXQ FLUL�FLUL GDUL VLVWHP SUHVLGHQVLDO DGDODK �

D� ³3UHVLGHQ DGDODK NHSDOD HNVHNXWLI \DQJ PHPLPSLQ NDELQHWQ\D \DQJ VHPXDQ\D GLDQJNDW
ROHKQ\D GDQ EHUWDQJJXQJMDZDE NHSDGDQ\D� ,D VHNDOLJXV VHEDJDL NHSDOD QHJDUD �ODPEDQJ

QHJDUD� GHQJDQ PDVD MDEDWDQ \DQJ WHODK GLWHQWXNDQ GHQJDQ SDVWL ROHK 88'�

E� 3UHVLGHQ WLGDN GLSLOLK ROHK EDGDQ OHJLVODWLI� WHWDSL GLSLOLK ROHK VHMXPODK SHPLOLK� 2OHK NDUHQD
LWX� LD EXNDQ EDJLDQ GDUL EDGDQ OHJLVODWLI VHSHUWL GDODP VLVWHP SHPHULQWDKDQ SDUOHPHQWHU�

F� 3UHVLGHQ WLGDN EHUWDQJJXQJ MDZDE NHSDGD EDGDQ OHJLVODWLI GDQ WLGDN GDSDW GLMDWXKNDQ ROHK
EDGDQ OHJLVODWLI� GDQ

G� 6HEDJDL LPEDQJDQQ\D� SUHVLGHQ WLGDN GDSDW PHPEXEDUNDQ EDGDQ OHJLVODWLI´�

�� .RPSDUDVL 6LVWHP 3DUOHPHQWHU GDQ 6LVWHP 3UHVLGHQVLDO
6LVWHP NRPSDUDWLI DGDODK SHUSDGXDDQ DQWDUD NHGXD VLVWHP GLDWDV \DQJ PHQJDPELO EHEHUDSD

NHXQWXQJDQ GDQ NHOHPDKDQ GDUL NHGXD VLVWHP WHUVHEXW \DQJ VHVXDL GHQJDQ ODWDU EHODNDQJ VHMDUDK

SROLWLN VXDWX QHJDUD� -DGL� VLVWHP SHPHULQWDKDQ LQL� VHODLQ PHPLOLNL SUHVLGHQ VHEDJDL NHSDOD QHJDUD�

MXJD PHPLOLNL SHUGDQD PHQWHUL VHEDJDL NHSDOD SHPHULQWDKDQ� XQWXN PHPLPSLQ NDELQHW \DQJ

EHUWDQJJXQJ MDZDE NHSDGD SDUOHPHQ�

$GDSXQ FLUL�FLUL GDUL VLVWHP LQL DGDODK �

D� ³'DODP VLVWHP LQL HNVHNXWLI WHUGLUL GDUL SUHVLGHQ GDQ SHUGDQD PHQWHUL�

E� 3UHVLGHQ WLGDN PHPLOLNL SRVLVL \DQJ GRPLQDQ� DUWLQ\D SUHVLGHQ KDQ\D VHEDJDL ODPEDQJ GDODP
VXDWX SHPHULQWDKDQ�

F� .DELQHW WLGDN GLSLPSLQ ROHK SUHVLGHQ PHODLQNDQ ROHK SHUGDQD PHQWHUL \DQJ EHUWDQJJXQJ
MDZDE NHSDGD SDUOHPHQ�

G� 3UHVLGHQ GDSDW PHPEXEDUNDQ SDUOHPHQ´�

6LVWHP SHPHULQWDKDQ TXDVL SDGD KDNHNDWQ\D PHUXSDNDQ EHQWXN YDULDVL GDUL VLVWHP

SHPHULQWDKDQ SDUOHPHQWHU GDQ VLVWHP SHPHULQWDKDQ SUHVLGHQVLDO� +DO LQL GLVHEDENDQ VLWXDVL GDQ

NRQGLVL \DQJ EHUEHGD VHKLQJJD PHODKLUNDQ EHQWXN�EHQWXN VHPXDQ\D� $SDELOD GLOLKDW GDUL NHGXD VLVWHP

SHPHULQWDKDQ GLDWDV� VLVWHP SHPHULQWDKDQ TXDVL EXNDQ PHUXSDNDQ EHQWXN VHEHQDUQ\D� 'DODP VLVWHP

LQL GLNHQDO EHQWXN TXDVL SDUOHPHQWHU GDQ TXDVL SUHVLGHQVLDO�

3UHVLGHQ SDGD SHPHULQWDKDQ VLVWHP TXDVL SUHVLGHQVLDO� PHUXSDNDQ NHSDOD SHPHULQWDKDQ GHQJDQ

GLEDQWX ROHK NDELQHW �FLUL SUHVLGHQVLDO�� 7HWDSL GLD EHUWDQJJXQJ MDZDE NHSDGD OHPEDJD GLPDQD GLD

EHUWDQJJXQJ MDZDE� VHKLQJJD OHPEDJD LQL �OHJLVODWLI� GDSDW PHQMDWXKNDQ SUHVLGHQ�HNVHNXWLI �FLUL VLVWHP

SDUOHPHQWHU�� 0LVDO� VLVWHP SHPHULQWDKDQ 5HSXEOLN ,QGRQHVLD�

��� :LNLSHGLD� 6LVWHP 3UHVLGHQVLDO� KWWS���LG�ZLNLSHGLD�RUJ�ZLNL�6LVWHPBSUHVLGHQVLDO� GLDNVHV SDGD WDQJJDO

� -XOL ����� ������
��� 7LWLN 7ULZXODQ 7XWLN� 3RNRN�3RNRN +XNXP 7DWD 1HJDUD ,QGRQHVLD� 3UHVWDVL 3XVWDND� -DNDUWD� ����� KOP�

����



0HQXUXW SHQXOLV� SDGD VLVWHP SHPHULQWDKDQ TXDVL SDUOHPHQWHU� SUHVLGHQ� UDMD GDQ UDWX DGDODK

NHSDOD QHJDUD \DQJ WLGDN OHELK KDQ\D VHEDJDL VLPERO VDMD� .HNXDVDDQ HNVHNXWLI DGDODK NDELQHW \DQJ

WHUGLUL GDUL SHUGDQD PHQWHUL GDQ PHQWHUL�PHQWHUL \DQJ EHUWDQJJXQJ MDZDE VHFDUD VHQGLUL�VHQGLUL DWDX

EHUVDPD NHSDGD SDUOHPHQ �FLUL SDUOHPHQWHU� VHGDQJNDQ OHPEDJD OHJLVODWLIQ\D GLSLOLK PHODOXL

SHPLOLKDQ XPXP VHFDUD ODQJVXQJ ROHK UDN\DW �FLUL SUHVLGHQVLDO�� 0LVDOQ\D� VLVWHP SHPHULQWDKDQ

3KLOLSLQD� $WDX VLVWHP SHPHULQWDKDQ \DQJ GLSUDNWHNNDQ GL 3HUDQFLV \DQJ ELDVD GLNHQDO ROHK SDUD

VDUMDQD GHQJDQ VHEXWDQ K\EULG V\VWHP� .HGXGXNDQ VHEDJDL NHSDOD QHJDUD GLSHJDQJ ROHK SUHVLGHQ \DQJ

GLSLOLK ODQJVXQJ ROHK UDN\DW� WHWDSL MXJD DGD NHSDOD SHPHULQWDKDQ \DQJ GLSLPSLQ ROHK VHRUDQJ SHUGDQD

PHQWHUL \DQJ GLGXNXQJ ROHK SDUOHPHQ VHSHUWL VLVWHP SHPHULQWDKDQ SDUOHPHQWHU \DQJ ELDVD����

3DGD VLVWHP TXDVL LQL SHQXOLV WLGDN PHQVSHVLILNDVLNDQ FLUL�FLULQ\D NDUHQD WHUJDQWXQJ GDUL TXDVL

DSD \DQJ GLJXQDNDQ GDODP VXDWX QHJDUD GLWDPEDK ODJL EDKZD WLGDN DGD VXDWX QHJDUD \DQJ PHQJDQXW

VLVWHP SHPHULQWDKDQ \DQJ VDPD SHUVLV NDUHQD DNDQ VDQJDW GLSHQJDUXKL ROHK NRQGLVL VRVLDO SROLWLN VXDWX

QHJDUD� 0LVDOQ\DMLND \DQJ GLJXQDNDQ DGDODK VLVWHP TXDVL SUHVLGHQVLDO PDND PHQJJXQDNDQ FLUL�FLUL

VLVWHP SUHVLGHQVLDO \DQJ NHPXGLDQ GLPDVXNNDQ VHEDJLDQ FLUL VLVWHP SHPHULQWDKDQ SDUOHPHQWHU \DQJ

VHVXDL GHQJDQ NRQGLVL VRVLDO SROLWLN QHJDUD WHUVHEXW� %HJLWX MXJD VHEDOLNQ\D MLND \DQJ GLJXQDNDQ

DGDODK VLVWHP SHPHULQWDKDQ TXDVL SDUOHPHQWHU�

3(0%$+$6$1

$� ,PSOHPHQWDVL NRQVHSVL VLVWHP PXOWL SDUWDL GDODP SHPLOX EHUNDLWDQ GHQJDQ VLVWHP SUHVLGHQVLDO

\DQJ GLDQXW GL ,QGRQHVLD

3DUWDL SROLWLN PHUXSDNDQ VDODK VDWX LQVWLWXVL LQWL GDUL SHODNVDQDDQ GHPRNUDVL PRGHUQ� 'HPRNUDVL

PRGHUQ PHQJDQGDLNDQ VHEXDK VLVWHP \DQJ GLVHEXW NHWHUZDNLODQ �UHSUHVHQWDWLYHQHVV�� EDLN NHWHUZDNLODQ

GDODP OHPEDJD IRUPDO NHQHJDUDDQ VHSHUWL SDUOHPHQ PDXSXQ NHWHUZDNLODQ DVSLUDVL PDV\DUDNDW GDODP

LQVWLWXVL NHSDUWDLDQ� %HUEHGD GHQJDQ GHPRNUDVL ODQJVXQJ VHEDJDLPDQD GLSUDNWLNDQ GLPDVD <XQDQL .XQR�

GHPRNUDVL PRGHUQ VHEDJDL GHPRNUDVL WLGDN ODQJVXQJ PHPEXWXKNDQ PHGLD SHQ\DPSDL SHVDQ SROLWLN

NHSDGD QHJDUD �SHPHULQWDK�� 0HGLD \DQJ EHUXSD LQVWLWXVL WHUVHEXW ELDVD NLWD VHEXW VHEDJDL SDUWDL SROLWLN

GDQ NHEHUDGDDQQ\D GLDWXU GDODP NRQVWLWXVL QHJDUD PRGHUQ� 0HQJLQJDW IXQJVL SDUWDL SROLWLN \DQJ EHJLWX

SHQWLQJ� VHULQJ EDKNDQ NHEHUDGDDQ GDQ NLQHUMDQ\D PHUXSDNDQ XNXUDQ PXWODN EDJDLPDQD GHPRNUDVL

EHUNHPEDQJ GLVXDWX QHJDUD�

6LVWHP NHSDUWDLDQ PHUXSDNDQ VXDWX PHNDQLVPH LQWHUDNVL DQWDU SDUWDL SROLWLN GDODP VHEXDK VLVWHP

SROLWLN \DQJ EHUMDODQ� 0DNVXGQ\D� NDUHQD WXMXDQ XWDPD GDUL SDUWDL SROLWLN DGDODK PHQFDUL GDQ

PHPSHUWDKDQNDQ NHNXDVDDQ JXQD PHZXMXGNDQ SURJUDP�SURJUDP GLVXVXQ EHUGDVDUNDQ LGHRORJL WHUWHQWX�

PDND XQWXN PHUHOLVDVLNDQ SURJUDP�SURJUDP WHUVHEXW SDUWDL�SDUWDL SROLWLN \DQJ DGD EHULQWHUDNVL VDWX

GHQJDQ \DQJ ODLQQ\D GDODP VXDWX VLVWHP NHSDUWDLDQ�

7HUGDSDW EHEHUDSD VLVWHP NHSDUWDLDQ \DQJ GDSDW GLJXQDNDQ GDODP PHUHODVDVLNDQ LQWHUDNVL DQWDU

SDUWDL GDODP VXDWX VLVWHP SROLWLN \DNQL VLVWHP VDWX SDUWDL� VLVWHP GXD SDUWDL VHUWD VLVWHP PXOWLSDUWDL�

,QGRQHVLD SDVFD UHIRUPDVL WHODK PHQJDQXW VLVWHP PXOWLSDUWDL GLPDQD� GDODP VLVWHP PXOWLSDUWDL XPXPQ\D

GLSHUNXDW ROHK VLVWHP SHPLOLKDQ SHUZDNLODQ EHULPEDQJ �SURSRUWLRQDO UHSUHVHQWDWLRQ� \DQJ PHPEHULNDQ

NHVHPSDWDQ OXDV EDJL SHUWXPEXKDQ SDUWDL�SDUWDL GDQ JRORQJDQ�JRORQJDQ NHFLO� 0HODOXL VLVWHP LQL SDUWDL�

SDUWDL NHFLO GDSDW PHQDULN NHXQWXQJDQ GDUL NHWHQWXDQ EDKZD NHOHELKDQ VXDUD \DQJ GLSHUROHKQ\D GLVXDWX

GDHUDK SHPLOLKDQ GDSDW GLWDULN NHGDHUDK SHPLOLKDQ ODLQ XQWXN PHQJJHQDSNDQ MXPODK VXDUD \DQJ

GLSHUOXNDQ�

,QGRQHVLD PHUXSDNDQ QHJDUD \DQJ PHPLOLNL WLQJNDW NHPDMHPXNDQ PDV\DUDNDW \DQJ VDQJDW WLQJJL GDQ

PHPLOLNL SOXUDOLWDV VRVLDO \DQJ VDQJDW NRPSOHNV� .RPSRVLVL PDV\DUDNDW ,QGRQHVLD WHUGLUL DWDV VXNX�

DJDPD� GDQ LGHQWLWDV DJDPD \DQJ VDQJDW PDMHPXN� 6WUXNWXU VRVLDO PDV\DUDNDW KDPSLU PHPLOLNL KXEXQJDQ

VHDUDK GHQJDQ WLSRORJL SDUWDL SROLWLN GL ,QGRQHVLD KDO LQL GLEXNWLNDQ GDUL SDUWDL SROLWLN GL ,QGRQHVLD \DQJ

��� -LPO\ $VVKLGGLTLH� 3HQJDQWDU ,OPX +XNXP 7DWD 1HJDUD -LOLG ,,� 6HNUHWDULDW -HQGHUDO GDQ .HSDQLWHUDDQ

0DKNDPDK .RQVWLWXVL 5HSXEOLN ,QGRQHVLD� -DNDUWD� ����� KOP� ���



NHEDQ\DNDQ PDVLK GLODQGDVL IDNWRU LGHRORJL GDQ IDNWRU LGHQWLWDV SROLWLN WHUWHQWX� ,GHDOQ\D VHVXDL GHQJDQ

IXQJVL GDQ WXMXDQQ\D SDUWDL SROLWLN GLGLULNDQ VHEDJDL ZDGDK DUWLNXODVL GDQ DJUHJDVL NHSHQWLQJDQ

PDV\DUDNDW� 3DUWDL \DQJ GRPLQDQ OHELK EDQ\DN GDODP VLVWHP PXOWL SDUWDL� EXNDQ KDQ\D GXD SDUWDL� GDQ

SDUWDL�SDUWDL NHFLO \DQJ PHPLOLNL HNVLVWHQVL EHUMXDQJ GDODP VHWLDS SHPLOX� 3DUWDL�SDUWDL SROLWLN \DQJ

EHUHGDU� PHUXSDNDQ UHSUHVHQWDVL GDUL LGHRORJL UDN\DW PHVNLSXQ WLWLN EHUDW VXPEHU LGHRORJLQ\D EHUEHGD�

EHGD� GDQ EXNDQ VHEDJDL LGHRORJL SROLWLN VDMD� PLVDOQ\D EHUEDVLV DJDPD� QDVLRQDOLVPH� VWDWXV VRVLDO

HNRQRPL� GDQ VHEDJDLQ\D� 6LVWHP NHSDUWDLDQ LQL PHPXQJNLQNDQ WHUMDGLQ\D NRDOLVL DQWDU SDUWDL� XQWXN

PHPEHQWXN SHPHULQWDKDQ VHWHODK SHPLOX GLDGDNDQ� $GDSXQ MDEDWDQ�MDEDWDQ SXEOLN WHUXWDPD GLOHPEDJD

HNVHNXWLI� PHUXSDNDQ KDVLO WDZDU PHQDZDU DQWDUD SDUWDL SROLWLN SHPEHQWXN NRDOLVL GLSHPHULQWDKDQ�

VHKLQJJD SRVLVL�SRVLVL GLSHPHULQWDKDQ GLLVL ROHK NDGHU�NDGHU GDUL EHUEDJDL SDUWDL SROLWLN�

3DUWDL�SDUWDL GLDQJJDS PHPDLQNDQ SHUDQDQ PHQ\HOXUXK VHEHOXP� VHODPD� GDQ VHVXGDK SHPLOX�

%HUEHGD GHQJDQ NHORPSRN�NHORPSRN NHSHQWLQJDQ� SDUWDL�SDUWDL PHQMDQJNDX VXDWX OLQJNXS NHSHQWLQJDQ

PDQXVLD VHFDUD OXDV� 0HUHND PHQJLGHQWLILNDVL� PHPLODK� PHQHQWXNDQ� GDQ PHQJDUDKNDQ SHOEDJDL

NHSHQWLQJDQ WHUVHEXW PHQXMX FDUD�FDUD EHUWLQGDN \DQJ GDSDW GLSLOLK ROHK SDUD SHPLOLK GDQ SHPHULQWDK�

3DUWDL�SDUWDL \DQJ EHUVDLQJ PHQJHPXNDNDQ SURJUDP�SURJUDP OLQWDV NHELMDNDQ GLGDODP NRQWHNV

SHUVDLQJDQ PHPSHUHEXWNDQ SHPHULQWDKDQ� 3URJUDP�SURJUDP LWX PHQVWUXNWXUNDQ SLOLKDQ SDUD SHPLOLK�

6HNDOL WHODK GXGXN GLSHPHULQWDKDQ� SDUWDL�SDUWDL PHUXSDNDQ OHPEDJD SHQJRUJDQLVLU XWDPD \DQJ

PHPEHQWXN� PHODNVDQDNDQ GDQ PHQJDZDVL SURVHV SHQ\XVXQDQ NHELMDNDQ� DUWLQ\D� SLLOLKDQ VXDWX

NHELMDNDQ GLSHUKLWXQJNDQ DWDV GDVDU EDQ\DN NULWHULD GDQ PDVLQJ�PDVLQJ NULWHULD PHPLOLNL QLODL ERERW

�ZHLJKW� \DQJ EHUEHGD PHQXUXW NRQGLVL� VLWXDVL GDQ SRVLVL�

3URJUDP�SURJUDP SHPLOX IRUPDO PHUXSDNDQ SHUQ\DWDDQ SDOLQJ MHODV \DQJ ELVD GLSHUROHK� \DQJ EHULVL

NHKHQGDN�NHKHQGDN NHELMDNDQ \DQJ GLNHPXNDNDQ SHPLPSLQ SDUWDL�SDUWDL \DQJ WHQJDK EHUVDLQJ� 3URJUDP�

SURJUDP SDUWDL GDSDW PHQJDQWLVLSDVL NHELMDNDQ PHODOXL GXD FDUD \DLWX OHZDW DJHQGD GDQ OHZDW PDQGDW�

$JHQGD NHELMDNDQ \DQJ EHUODNX EHVHUWD HYROXVLQ\D ELVD GLWHOXVXUL OHZDW SURJUDP�SURJUDP GDUL

VHUDQJNDLDQ SDUWDL�SDUWDL GL VHEXDK QHJDUD� 9DOLGLWDV DJHQGD \DQJ GLSUHVHQWDVLNDQ SDUWDL�SDUWDL GLXNXU

GHQJDQ VHMDXK PDQDNDK NHELMDNDQ PHQJLNXWL MDODQ \DQJ VHUXSD GHQJDQ \DQJ GLWHPSXK SURJUDP�SURJUDP

SDUWDL� 'HQJDQ EHJLWX� SDUWDL PHUXSDNDQ DUWLNXODWRU DJHQGD NHELMDNDQ \DQJ HIHNWLI VHMDXK SURILO SHOEDJDL

NHELMDNDQ \DQJ GLEHUODNXNDQ SHPHULQWDK PHQFHUPLQNDQ SURILO SHOEDJDL SDUWDL NHSDGD NKDOD\DN SHPLOLK�

6HFDUD NROHNWLI GDUL ZDNWX NHZDNWX� SDUWDL�SDUWDL \DQJ EHUVDLQJ GLVXDWX QHJDUD PHQ\DMLNDQ VXDWX VDWXDQ

SHUKDWLDQ \DQJ SURJUDPDWLV \DQJ EHUXEDK� \DQJ PHPEXNWLNDQ WHUMDGLQ\D SHUJHVHUDQ EDWDV�EDWDV GLVNXUVXV

NHELMDNDQ� -LND KDO WHUVHEXW MXJD EHUKXEXQJDQ GHQJDQ EDWDV�EDWDV WLQGDNDQ SHPHULQWDK \DQJ EHUXEDK�

PDND DNDQ GDSDW GLQ\DWDNDQ EDKZD SDUWDL�SDUWDL WHODK PHQFLSWDNDQ DJHQGD \DQJ HIHNWLI� GDUL SURVHV

SHUVDLQJDQ GDQ GHQJDQ DGDQ\D DJHQGD \DQJ GLEHQWXN VHFDUD SXEOLN�

0HVNLSXQ LD EXNDQ PHUXSDNDQ SHODNVDQD GDUL VXDWX SHPHULQWDKDQ� QDPXQ NHEHUDGDDQQ\D DNDQ

PHPSHQJDUXKL EDJDLPDQD GDQ NHDUDK PDQD SHODNVDQDDQ SHPHULQWDKDQ GLMDODQNDQ� 7HUXWDPD EDJL SDUWDL

SHPHQDQJ SHPLOLKDQ DWDX SDUWDL EHUNXDVD GDQ SDUWDL RSRVLVL \DQJ EHUMDODQ HIHNWLI� SDUWDL SROLWLN

PHUXSDNDQ SHODNVDQD SHPHULQWDK \DQJ WHUVHPEX\L� .HEHUDGDDQQ\D PHPSHQJDUXKL UDJDP NHELMDNDQ

\DQJ GLNHPEDQJNDQ� .DUHQD LWX ELVD GLNDWDNDQ EDKZD NHJDJDODQ VHNDOLJXV NHEHUKDVLODQ VXDWX

SHPHULQWDKDQ GDODP PHOD\DQL GDQ PHPDNPXUNDQ PDV\DUDNDWQ\D DGDODK NHJDJDODQ GDQ NHEHUKDVLODQ

SDUWDL SROLWLN PHQMDODQNDQ IXQJVLQ\D VHFDUD HIHNWLI�

%� $NLEDW VLVWHP NHSDUWDLDQ WHUKDGDS VLVWHP SUHVLGHQVLDO

3HPHULQWDKDQ GDODP DUWL \DQJ VHPSLW DGDODK SHUEXDWDQ PHPHULQWDK \DQJ GLODNXNDQ ROHK EDGDQ

HNVHNXWLI EHVHUWD MDMDUDQQ\D GDODP UDQJND PHQFDSDL WXMXDQ SHQ\HOHQJJDUDDQ QHJDUD� 6LVWHP SHPHULQWDKDQ

GLDUWLNDQ VHEDJDL VXDWX WDWDQDQ XWXK� WHUGLUL DWDV EHUEDJDL NRPSRQHQ SHPHULQWDKDQ \DQJ EHNHUMD VDOLQJ

EHUJDQWXQJDQ GDQ PHPHQJDUXKL GDODP PHQFDSDLDQ WXMXDQ GDQ IXQJVL SHPHULQWDKDQ� .HNXDVDDQ GDODP

VXDWX QHJDUD PHQXUXW 0RQWHVTXLHX GLNODVLILNDVLNDQ PHQMDGL WLJD� \DLWX NHNXDVDDQ HNVHNXWLI \DQJ EHUDUWL

NHNXDVDDQ PHQMDODQNDQ XQGDQJ�XQGDQJ DWDX NHNXDVDDQ PHQMDODQNDQ SHPHULQWDKDQ� NHNXDVDDQ OHJLVODWLI

\DQJ EHUDUWL NHNXDVDDQ PHPEHQWXN XQGDQJ�XQGDQJ GDQ NHNXDVDDQ \XGLVNDWLI \DQJ EHUDUWL NHNXDVDDQ

PHQJDGLOL WHUKDGDS SHODQJJDUDQ DWDV XQGDQJ�XQGDQJ� .RPSRQHQ�NRPSRQHQ WHUVHEXW VHFDUD JDULV EHVDU

PHOLSXWL OHPEDJD HNVHNXWLI� OHJLVODWLI GDQ \XGLNDWLI� -DGL� VLVWHP SHPHULQWDKDQ QHJDUD PHQJJDPEDUNDQ



DGDQ\D OHPEDJD�OHPEDJD QHJDUD� KXEXQJDQ DQWDU OHPEDJD QHJDUD� GDQ EHNHUMDQ\D OHPEDJD QHJDUD GDODP

PHQFDSDL WXMXDQ SHPHULQWDKDQ QHJDUD \DQJ EHUVDQJNXWDQ�

3HPHULQWDKDQ MLND GLWLQMDX GDUL VWUXNWXU IXQJVLRQDO EHUDUWL VHSHUDQJNDW IXQJVL QHJDUD \DQJ VDWX VDPD

ODLQ VDOLQJ EHUKXEXQJDQ VHFDUD IXQJVLRQDO� GDQ PHODNVDQDNDQ IXQJVLQ\D DWDV GDVDU�GDVDU WHUWHQWX GHPL

WHUFLSWDQ\D WXMXDQ QHJDUD� /DOX GLWLQMDX GDUL DVSHN WXJDV GDQ NHZHQDQJDQ QHJDUD� SHPHULQWDK EHUDUWL

VHOXUXK WXJDV GDQ NHZHQDQJDQ QHJDUD� 0HQXUXW NHWLJD EDKDVDQ GLDWDV GDSDWODK GLVLPSXONDQ EDKZD

SHPHULQWDKDQ PHUXSDNDQ VHJDOD NHJLDWDQ \DQJ EHUNDLWDQ GHQJDQ WXJDV GDQ ZHZHQDQJ QHJDUD�

.DELQHW \DQJ GLEDQJXQ GDODP VLVWHP SDUOHPHQWHU VDDW LWX WLGDN GDSDW EHUWDKDQ OHELK ODPD GDUL UDWD�

UDWD GHODSDQ EXODQ GDQ KDO LQL PHQJKDPEDW SHUNHPEDQJDQ HNRQRPL GDQ SROLWLN NDUHQD SHPHULQWDK WLGDN

PHQGDSDW NHVHPSDWDQ XQWXN PHODNVDQDNDQ SURJUDPQ\D� 6LVWHP SDUOHPHQWHU GLDQJJDS WLGDN PHPEDZD

VWDELOLWDV \DQJ GLKDUDSNDQ� PDODK SHUSHFDKDQ DQWDUD SHPHULQWDK SXVDW GHQJDQ SHPHULQWDK GDHUDK WLGDN

GDSDW GLKLQGDUNDQ� DNLEDW SUHVLGHQ GDQ ZDNLO SUHVLGHQ KDQ\D VHNHGDU SUHVLGHQ GDQ ZDNLO SUHVLGHQ

NRQVWLWXVLRQDO� -DODQQ\D SHPHULQWDKDQ GLODNDVDQDNDQ GDQ GLSHUWDQJJXQJMDZDENDQ ROHK SDUD PHQWHUL NH

SDUOHPHQ�

7HUMDGL SHUXEDKDQ VWUXNWXU NHWDWDQHJDUDDQ VHFDUD EHUWDKDS VHWHODK UHIRUPDVL EHUJXOLU ����� \DLWX

GHQJDQ PHQJDPDQGHPHQ 88'¶�� VHEDQ\DN � �HPSDW� NDOL ������������ 'LPDQD GXOX DGD OHPEDJD

WHUWLQJJL QHJDUD \DLWX 035� GHQJDQ GLDPDQGHPHQQ\D 88'¶�� PDND WLGDN DGD ODJL OHPEDJD QHJDUD \DQJ

PHQGRPLQDVL� 6HNDUDQJ DQWDU OHPEDJD QHJDUD KDQ\D DGD SULQVLS FKHFN DQG EDODQFH GDQ WLGDN DGD SULQVLS

VDOLQJ PHPEDZDKL VHSHUWL GXOX� 6DODK VDWX DJHQGD UHIRUPDVL VHODLQ EDJDLPDQD PHQJXWNDQ GHPRNUDWLVDVL

\DQJ DGD GL ,QGRQHVLD DGDODK EDJDLPDQD MXJD PHQJXDWNDQ VLVWHP SUHVLGHQVLDO GL ,QGRQHVLD� WHWDSL WHWDS

GDODP ELQJNDL NRQVWLWXVRQDO DJDU WLGDN WHUMDGL MXJD NHVHZHQDQJ�ZHQDQJDQ ROHK SUHVLGHQ �DEXVH RI SRZHU��

7HWDSL \DQJ PHQMDGL VXDWX PDVDODK \DQJ GLKDGDSL QHJHUL LQL VHWHODK UHIRUPDVL DGDODK EDQ\DNQ\D SDUWDL

SROLWLN \DQJ PHQGRPLQDVL VHKLQJJD LQGRQHVLD PHQJDQXW VLVWHP SDUWDL \DQJ PDMHPXN �PXOWLSDUW\ V\VWHP��

-DGL VHWHODK UHIRUPDVL DGD VXDWX SHUDOLKDQ VLVWHP SDUWDL \DQJ DGD GL ,QGRQHVLD \DLWX EDJDLPDQD \DQJ

GDKXOXQ\D FXPD DGD � �WLJD� SDUWDL VHNDUDQJ PHQMDGL EDQ\DN SDUWDL �PXOWLSDUW\ V\VWHP��

6LVWHP SHPHULQWDKDQ SUHVLGHQVLDO GL HUD UHIRUPDVL KDUXV GL GXNXQJ ROHK NHZHQDQJDQ NRQVWLWXVLRQDO

\DQJ PHPDGDL� 6HEHOXP SHUXEDKDQ 88'¶��� NHZHQDQJDQ NRQVWLWXVLRQDO SUHVLGHQ Q\DULV WDQSD EDWDV� (UD

LWXODK NHZHQDQJDQ NRQVWLWXVLRQDO SUHVLGHQ VDQJDW EHVDU GLEHULNDQ ROHK 88'¶��� VHKLQJJD GLVHEXW VHEDJDL

H[HFXWLYH KHDY\ FRQVWLWXWLRQ� 3DVFD UHIRUPDVL� NHZHQDQJDQ NRQVWLWXVLRQDO SUHVLGHQ GLNXUDQJL GL VHJDOD

OLQL� 7LGDN FXNXS KDQ\D GHQJDQ SHQJXUDQJDQ� NHZHQDQJDQ SUHVLGHQ MXJD GLNRQWURO GDUL VHJDOD SHQMXUX�

3HQJXUDQJDQ GDQ SHPEDWDVDQ GHPLNLDQ WHQWX SHUOX� XQWXN PHQJKLQGDUL DJDU SUHVLGHQ WLGDN PHQMDGL

SHPLPSLQ \DQJ GLNWDWRU� 7DSL� SDGD VDDW \DQJ VDPD� SHQJXUDQJDQ GDQ SHPEDWDVDQ LWX KDUXV GLMDJD DJDU

WLGDN EHUXEDK PHQMDGL SHQFLSWDDQ SUHVLGHQ PLQLP NHNXDVDDQ� 7DQSD NHZHQDQJDQ \DQJ PHPDGDL�

SUHVLGHQ SDVFD SHUXEDKDQ DNDQ WHUMDGL SDUDGRNV� 6HFDUD OHJLWLPDVL SROLWLV� \XULGLV GDQ VRVLRORJLV OHELK

NXDW� QDPXQ VHFDUD IDNWXDO WLGDN PHPSXQ\DL NHZHQDQJDQ PDXSXQ GXNXQJDQ SROLWLN \DQJ PHPDGDL XQWXN

PHPHULQWDK� 'HQJDQ SHPLOLKDQ SUHVLGHQ ODQJVXQJ� SUHVLGHQ WHUSLOLK PHPLOLNL OHJLWLPDVL \DQJ OHELK NXDW�

6LVWHP SHPHULQWDKDQ PRGHO DSDSXQ PHPEXWXKNDQ GXNXQJDQ SROLWLN GL SDUOHPHQ \DQJ PD\RULWDV�

7DQSD GXNXQJDQ SROLWLN PD\RULWDV GL SDUOHPHQ� VLVWHP SHPHULQWDKDQ DSDSXQ FHQGHUXQJ WLGDN HIHNWLI�

3HPEDWDVDQ NHZHQDQJDQ SUHVLGHQ GDQ PHPEDLNQ\D VLVWHP VDOLQJ NRQWURO VDOLQJ LPEDQJ DGDODK VXDWX KDO

\DQJ SHQWLQJ XQWXN PHQMDJD SUHVLGHQ WLGDN PHQMDGL GLNWDWRU� 1DPXQ� LWX EXNDQ EHUDUWL SUHVLGHQ GDSDW

GLELDUNDQ WDQSD GXNXQJDQ SROLWLN \DQJ PHPDGDL� -XVWUX� GDODP PHNDQLVPH FKHFNV DQG EDODQFHV \DQJ

EDLN� WLGDN KDQ\D DGD XQVXU NRQWURO �FKHFNV�� WHWDSL \DQJ WLGDN NDODK SHQWLQJ DGDODK XQVXU NHVHLPEDQJDQ

GXNXQJDQ �EDODQFHV�� 3HPHULQWDK WDQSD GXNXQJDQ PD\RULWDV VXDUD GL SDUOHPHQ DGDODK SUHVLGHQ \DQJ

PLQRULWDV �PLQRULW\ SUHVLGHQW�� GDQ \DQJ WHUEHQWXN DGDODK SHPHULQWDKDQ WHUEHODK �GLYLGHG JRYHUQPHQW��

.RQGLVL LQLODK \DQJ WHUMDGL GL ,QGRQHVLD SDVFD UHIRUPDVL ���� GLPDQD NHNXDVDDQ SUHVLGHQ GDQ NHNXDVDDQ

OHJLVODWLI PHQJDODPL SHULPEDQJDQ NHNXDVDDQ�

6HEDJDL NHSDOD HNVHNXWLI� SUHVLGHQ PHQXQMXN SHPEDQWX�SHPEDQWXQ\D \DQJ DNDQ PHPLPSLQ

GHSDUWHPHQQ\D PDVLQJ�PDVLQJ GDQ PHUHND KDQ\D EHUWDQJJXQJ MDZDE NHSDGD SUHVLGHQ� .DUHQD

SHPEHQWXNDQ NDELQHW WLGDN WHUJDQWXQJ GDQ WLGDN PHPHUOXNDQ GXNXQJDQ NHSHUFD\DDQ GDUL SDUOHPHQ� PDND

SDUD PHQWHUL WLGDN ELVD GLKHQWLNDQ ROHK SDUOHPHQ� .RPSRVLVL NDELQHW GDODP VLVWHP SUHVLGHQVLDO EXNDQ

EHUDVDO GDUL SURVHV WDZDU PHQDZDU GHQJDQ SDUWDL \DQJ EHUDUWL VLIDW NDELQHW DGDODK NDELQHW SURIHVLRQDO DWDX



NDELQHW NHDKOLDQ� -DEDWDQ PHQWHUL WLGDN GLGDVDUNDQ SDGD ODWDU EHODNDQJ SROLWLN WHWDSL SDGD SHQLODLDQ YLVL�

SHQJHWDKXDQ GDQ NHPDPSXDQ PHQJHOROD GHSDUWHPHQ� .HSDOD QHJDUD GDQ NHSDOD SHPHULQWDKDQ GDODP

VLVWHP SUHVLGHQVLDO� GLSHJDQJ ODQJVXQJ ROHK SUHVLGHQ� 6HODNX NHSDOD QHJDUD SUHVLGHQ DGDODK VLPERO

UHSUHVHQWDVL QHJDUD DWDX VLPERO SHPHUVDWX EDQJVD VHPHQWDUD VHODNX NHSDOD SHPHULQWDKDQ SUHVLGHQ KDUXV

EHUWDQJJXQJ MDZDE SHQXK SDGD MDODQQ\D SHPHULQWDKDQ�

3HPLOLKDQ SUHVLGHQ \DQJ GLODNXNDQ GL ,QGRQHVLD SDGD WDKXQ ���� PHUXSDNDQ SHPLOLKDQ \DQJ

SHUWDPD \DQJ GLODNXNDQ VHFDUD ODQJVXQJ GLSLOLK ROHK UDN\DW� $ODVDQ XWDPD PHQJXEDK VLVWHP SDUOHPHQWHU

PHQMDGL VLVWHP SUHVLGHQVLDO DGDODK SUHVHGHQ GDODP 3HPLOX ����� GLPDQD 3',3 VHEDJDL SDUWDL SHPHQDQJ

WHUQ\DWD JDJDO PHUDLK MDEDWDQ SUHVLGHQ PHODOXL SHPXQJXWDQ VXDUD GL 035� 6HEDOLNQ\D VHEDJDLPDQD WHODK

GLOLKDW� EDQ\DN SDUWDL \DQJ PHPEHQWXN VDWX NRDOLVL� PHQFDORQNDQ VHRUDQJ SUHVLGHQ GDUL SDUWDL \DQJ MDXK

OHELK NHFLO� GDQ PHQJDODKNDQ FDORQ GDUL SDUWDL \DQJ PHPLOLNL VXDUD WHUEDQ\DN� SHPLOLKDQ SUHVLGHQ WDN

ODQJVXQJ LQL PHPXQFXONDQ NHWLGDNSXDVDQ GLWLQJNDW HOLW GDQ NDODQJDQ SXEOLN� %DQ\DN NHORPSRN GL

PDV\DUDNDW \DQJ PHQJXQJNDSNDQ NHNHFHZDDQQ\D PHOLKDW SURVHV SHPLOLKDQ SHVLGHQ GL 035 LWX OHELK

PHQFHUPLQNDQ NHSHQWLQJDQ HOLW GDULSDGD SHPLOLK�

0HQDQJJDSL LWX� 035 PHQJDPDQGHPHQ NRQVWLWXVL SDGD WDKXQ ���� GHPL PHQJDNRPRGDVL JDJDVDQ

SHPLOLKDQ SUHVLGHQ VHFDUD ODQJVXQJ� $PDQGHPHQ LQL PHQDQGDL WUDQVIRUPDVL NH VLVWHP SUHVLGHQVLDO� 'XD

WDKXQ NHPXGLDQ '35 PHQJHOXDUNDQ XQGDQJ�XQGDQJ EDUX WHQWDQJ SHPLOLKDQ SUHVLGHQ \DQJ PHPEHULNDQ

SDQGXDQ SURVHGXUDOQ\D� 6DODK VDWX V\DUDW SHQWLQJQ\D DGDODK SDUD FDORQ SUHVLGHQ KDUXV EHUDVDO GDUL SDUWDL

SROLWLN GDQ WLGDN PHPEHUL NHVHPSDWDQ NHSDGD FDORQ LQGHSHQGHQ� 8QGDQJ�XQGDQJ LWX MXJD PHQHWDSNDQ

NULWHULD NHOD\DNDQ EDKZD KDQ\D SDUWDL GHQJDQ PLQLPDO WLJD SHUVHQ NXUVL SDUOHPHQ DWDX OLPD SHUVHQ GDUL

WRWDO VXDUD \DQJ GDSDW PHQJDMXNDQ FDSUHV VHQGLUL� 6HEDOLNQ\D SDUWDL \DQJ WLGDN PHPHQXKL NULWHULD LQL

GLSHUEROHKNDQ PHQJDMXNDQ FDORQ MLND PDPSX PHPEHQWXN NRDOLVL KLQJJD PHPHQXKL DPEDQJ EDWDV

WHUVHEXW� 6HFDUD SURVHGXUDO� SHPLOLKDQ SUHVLGHQ LQL GLJHODU GXD SXWDUDQ� +DQ\D SDVDQJDQ &DSUHV GDQ

&DZDSUHV \DQJ PHPSHUROHK VXDUD WHUEDQ\DN SDGD XUXWDQ SHUWDPD GDQ NHGXD \DQJ GLL]LQNDQ EHUVDLQJ

GDODP SXWDUDQ NHGXD�

.(6,038/$1

6LVWHP SUHVLGHQVLDO \DQJ EHUGDVDUNDQ VLVWHP PXOWLSDUWDL� ELOD WLGDN DGD SDUWDL SROLWLN \DQJ PHUDLK

VXDUD PD\RULWDV GL SDUOHPHQ� NRDOLVL PHUXSDNDQ VXDWX \DQJ WLGDN ELVD GLKLQGDUL� NDUHQD LWX NRDOLVL

PHUXSDNDQ ´MDODQ SHQ\HODPDW´ EDJL VLVWHP SHPHULQWDKDQ SUHVLGHQVLDO \DQJ PHQJDQXW VLVWHP PXOWLSDUWDL�

.RDOLVL SHQGXNXQJ SUHVLGHQ GDODP VLVWHP SUHVLGHQVLDOLVPH WLGDN VWDELO� NDUHQD� SHUWDPD� NRDOLVL

SHPHULQWDKDQ GDQ HOHNWRUDO VHULQJ EHUEHGD� 'DODP NRDOLVL SHPHULQWDKDQ� SDUSRO WLGDN EHUWDQJJXQJ MDZDE

PHQDLNNDQ SUHVLGHQ GDODP SHPLOX VHKLQJJD SDUSRO FHQGHUXQJ PHQLQJJDONDQ SUHVLGHQ \DQJ WLGDN ODJL

SRSXOHU� .HGXD� SHPLOX SUHVLGHQ VHODOX DGD GL GHSDQ PDWD VHKLQJJD SDUWDL SROLWLN EHUXVDKD VHELVD

PXQJNLQ PHQMDJD MDUDN GHQJDQ EHUEDJDL NHELMDNDQ SUHVLGHQ� \DQJ PXQJNLQ EDLN� WHWDSL WLGDN SRSXOLV�

$ODVDQ NHWLGDNFRFRNDQ NHWLJD� NHPXQJNLQDQ MDWXKQ\D SHPHULQWDK VHFDUD LQNRQVWLWXVLRQDO� %HVDUQ\D

SHOXDQJ SHUJDQWLDQ SHPHULQWDK VHFDUD LQNRQVWLWXVLRQDO DPDW UHODWLI NDUHQD GDODP VLVWHP SUHVLGHQVLDOLVPH

DPDW VXOLW PHQXUXQNDQ SUHVLGHQ WHUSLOLK� .DUHQD LWX� SLKDN�SLKDN \DQJ WLGDN SXDV GHQJDQ NLQHUMD

SHPHULQWDK FHQGHUXQJ PHQJJXQDNDQ MDOXU LQNRQVWLWXVLRQDO XQWXN PHQJJDQWL SHPHULQWDKDQ�

$NLEDW PXOWL SDUWDL GL ,QGRQHVLD GDSDW NLWD UDVDNDQ EHUVDPD� \DLWX VXOLWQ\D 3UHVLGHQ XQWXN

PHPEXDW .(38786$1 EHUNDLWDQ GHQJDQ PDVDODK NHKLGXSDQ EHUEDQJVD GDQ QHJDUD \DQJ VWUDWHJLV

PHOLSXWL DVSHN� SROLWLN� HNRQRPL� GLSORPDVL GDQ PLOLWHU� %LOD NLWD PHQJDPDWL VHFDUD IRNXV KXEXQJDQ

DQWDUD (NVHNXWLI GDQ /HJLVODWLI� 3UHVLGHQ PHQJDODPDL UHVLVWDQVL NDUHQD SHUDQ /HJLVODWLI OHELK GRPLQDQ

GDODP VLVWHP PXOWL SDUWDL� 6HEHQDUQ\D SRVLVL 3UHVLGHQ 5, VDQJDW NXDW NDUHQD SUHVLGHQ GLSLOLK ODQJVXQJ

ROHK UDN\DW EXNDQ GLSLOK ROHK '35� 7HWDSL GDODP KDO SHQHUELWDQ GDQ SHQJHVDKDQ SHUXQGDQJ�XQGDQJDQ

SUHVLGHQ SHUOX GXNXQJDQ '35� '35 \DQJ PHUXSDNDQ OHPEDJD QHJDUD� MXVWUX PHQMDGL UHVLVWDQVL GDODP

VLVWHP SHPHULQWDKDQ NLWD� NDUHQD PHUHND ELDV GHQJDQ NHSHQWLQJDQ SULPRUGLDO PDVLQJ�PDVLQJ�

0HQ\DPDNDQ YLVL GDQ PLVL GDUL SDUWDL�SDUWDL� GHQJDQ LGHRORJL GDQ NHSHQWLQJDQ \DQJ VDQJDW PHQGDVDU

SHUEHGDDQQ\D DNDQ VDQJDW VXOLW GLFDSDL� 3HUDQ '35� WDN OHELK VHEDJDL RSRVLVL \DQJ VHODOX PHQHQWDQJ

SHPHULQWDK PLVDOQ\D� PDVDODK SROLWLN /1 ,QGRQHVLD WHUKDGDS SURJUDP QXNOLU ,UDQ� /DLQ KDOQ\D GHQJDQ

PDVDODK 5DQFDQJDQ 88 .DPQDV� '35 OHELK EHUVLNDS DSDWLV�



6$5$1

3HUOXQ\D SHUXEDKDQ 88' ���� PHQJHQDL SHQHJDVDQ VLVWHP SUHVLGHQVLDO VXDSD\D DGD NHMHODVDQ

GDODP VLVWHP NHWDWDQHJDUDDQ�

+DUXV DGDQ\D 8SD\D PHPEDWDVL MXPODK SDUWDL SHVHUWD SHPLOX DJDU WLGDN WHUODPSDX EDQ\DN

VXSD\D 6LVWHP FKHFN DQG EDODQFH PHQMDGL WHUZXMXG DWDX N MHODV� 3HPHULQWDKDQ GLLVL EHEHUDSD ZDNLO GDUL

SDUSRO� WHWDSL WLGDN WHUJDEXQJ GDODP NRDOLVL \DQJ SHUPDQHQ� 7LGDN DGD NRDOLVL RSRVLVL \DQJ PDQWDS�

$NLEDWQ\D� NHELMDNDQ SHPHULQWDK DFDSNDOL GLWRODN ROHK SDUSRO \DQJ QRWDEHQH SXQ\D ZDNLO GL NDELQHW�

+DUXV 7HUZXMXG SHUVDLQJDQ GDQ NHUMDVDPD SDUSRO \DQJ MHODV� VXSD\D� SDUSRO�SDUSRO GL WLQJNDW
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